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The study compared 8-year-old children with pure attention deficit-hyperactivity disorder 
(ADHD) (n = 21), specific learning disorder (LD) (n = 12), and both (ADHD + LD) 
(n = 27) on a comprehensive set of neuropsychological measures. The tests were mainly 
derived from a new neuropsychological instrument, the Neuropsychological Assessment of 
Children. The children with ADHD were specifically impaired in the control and inhibition 
of impulses; the children with LD were impaired in phonological awareness, verbal memory 
span, and storytelling, as well as in verbal IQ. Children with both showed all of these defi-
ciencies; they also had more pervasive attention problems and more visual-motor problems 
than the two other groups. All groups exhibited impaired performance in tasks of visual-
motor precision and name retrieval. The latter finding may involve two different mechanisms, 
one related to linguistic impairment and possibly contributing to reading and spelling 
problems, and the other related to attentional problems. 

I n the research on attention 
deficit-hyperactivity disorder 
(ADHD) and on learning disabil-

ity (LD), a special problem is presented 
by the high degree to which these dis-
orders overlap. Due to methodological 
variability, however, a reliable estimate 
of the comorbidity of the disorders is 
difficult to obtain. 

The reported estimates of LD in chil-
dren with ADHD have ranged from 
10% (August & Holmes, 1984; Hal-
perin, Klein, & Rudel, 1984) to above 
80% (McGee & Share, 1988; Silver, 
1981). According to some recent stud-
ies in which comparable criteria for LD 
were applied, the incidence is around 
20% to 40%. Barkley (1990) found the 
incidence to be 41% when LD was de-
fined as learning achievement scores of 
at least 15 standard score points below 
the Full-Scale IQ. When achievement 

scores below the 7th percentile were 
considered as the criterion for LD, the 
incidence was 21%. Similarly, Semrud-
Clikeman et al. (1992) found an inci-
dence of reading disability (RD) of 38% 
when applying a criterion of at least 10 
standard score points below the Full-
Scale IQ. When the criterion for RD 
was set at 20 standard score points be-
low Full-Scale IQ, the incidence was 
23%. 

The incidence of ADHD among chil-
dren primarily diagnosed as LD has 
been less extensively studied. Cantwell 
and Baker (1991) followed up on 600 
young children with speech/language 
impairments and found an increased 
prevalence of both ADHD and LD, and 
a strong relationship between the two 
conditions. When 300 of the children 
reached school age, 30.3% were found 
to have LD. Of these children, 53% 

also had ADHD. In a sample of 27 
twins, both monozygotic and dizygot-
ic, Gilger, Pennington, and DeFries 
(1992) found that in twin pairs having 
at least one member with a reading dis-
ability, 39% of those individuals also 
had an attention deficit. Thus, on the 
whole, the overlap of the two types of 
disorders is considerable enough to 
warrant attention, both in the context 
of research attempting to specify the 
characteristics and underlying mech-
anisms of the disorders, and in the 
context of clinical assessment. 

The comorbidity of the disorders 
complicates the clarification of their 
distinct natures and underlying defi-
ciencies. If unspecified groups of chil-
dren with ADHD and LD are com-
pared to only nondisabled controls, 
some deficiencies thought to be causal-
ly related to one disorder may actually 
be related to the other. The risk of con-
tamination should be recognized by 
specifying to what extent both disor-
ders occur in a given group of subjects. 
ideally, subjects with pure ADHD and 
pure LD should be examined separate-
ly or compared with each other. 

In studies in which children with 
ADHD and those with SLD have been 
compared, some variant of the Con-
tinuous Performance Test (CPT) has 
frequently been utilized. Van der 
Meere, van Baal, and Sergeant (1989) 
found that children with LD were im-
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paired in memory search and decision 
processes, whereas children with hy-
peractivity were impaired in motor-
decision processes. In a follow-up 
study, Kupietz (1990) found no initial 
difference between children with RD 
and children with ADHD+RD in num-
ber of correct detections and number 
of commission errors. However, the 
former group improved more than the 
latter with increasing age. Richards, 
Samuels, Turnure, and Ysseldyke 
(1990) found that students with both 
LD and ADHD were more affected by 
letter distractors adjacent to the target 
letters than were students with LD 
only. 

Other studies have applied memory 
and language tests, as well as attention 
scales. Impaired verbal memory and 
susceptibility to interference effects 
in verbal memory tasks (Benezra & 
Douglas, 1988; Siegel & Ryan, 1989; 
Tarnowski, Prinz, & Nay, 1986), as 
well as impairment on measures of 
naming and phonological awareness 
(August & Garfinkel, 1990; Felton & 
Wood, 1989), have been found to dis-
criminate children with LD from chil-
dren with ADHD. Douglas and Ben-
ezra (1990) found that children with 
ADHD were characterized by deficits 
on memory tasks requiring organized, 
deliberate rehearsal strategies, whereas 
children with RD showed a more gen-
eralized verbal-memory deficit. Robins 
(1992), however, did not find short-
term verbal memory and verbal learn-
ing over trials to discriminate between 
children diagnosed as having ADHD 
and those with LD, nor did the groups 
differ with respect to sustained atten-
tion; but both groups performed more 
poorly than nondisabled children. The 
children with ADHD were specifically 
characterized by impulsive behavior, 
impaired accuracy when speed of re-
sponding was required, and behavioral 
characteristics such as aggressivity and 
poor ability to function in the class-
room or work independently. 

Although there is much concordance 
in the findings of deficiencies charac-
terizing children with ADHD and 
those with LD, the reviewed studies 

also showed considerable methodolog-
ical variability. Most studies have been 
restricted to a few specific aspects of at-
tention or learning. There has been no 
systematic comparison of children with 
ADHD and children with specific LD 
on a comprehensive set of tests relating 
to all or most aspects of functioning 
that have been found relevant for at-
tention and learning. Such a compari-
son would shed light not only on inter-
individual but also on intraindividual 
differences by analyzing test patterns 
or profiles. If specific test patterns were 
characteristic of different disorders, 
this finding would provide a firmer 
basis for diagnostic decisions than 
would data from only a few separate 
tests. 

A new neuropsychological instru-
ment, the Neuropsychological Assess-
ment of Children (NEPSY) (Korkman, 
1988a), provided an opportunity to 
compare children with ADHD and 
children with LD on a wide range of 
performances. NEPSY consists of 36 
tests that tap various aspects of atten-
tion, language, motor, sensory, and 
visual-spatial functions, and memory 
and learning. From this comprehen-
sive test collection, tests may be select-
ed in accordance with the clinical or 
research problems in question. As the 
tests are simultaneously standardized, 
the results may be expressed as test 
profiles. The method is, as yet, avail-
able only in Finnish (Korkman, 1988a) 
and Swedish (Korkman 1990a), but de-
tailed descriptions are available in 
English (Korkman, 1988b, 1988c, 
1990b). An American adaptation is in 
press (Korkman, Kirk, & Kemp, in 
press); therefore, the present study 
may be of interest internationally. 

The aim of this study was to compare 
the test profiles of children with 
ADHD and children with specific LD. 
The test profiles include the main com-
ponents considered relevant for atten-
tion and for reading and spelling ac-
quisition. Of specific interest were 
differences that emerged as double 
dissociations—children with ADHD, 
but not children with LD, having im-
pairments in some tests, and children 

with LD, but not children with ADHD, 
having impairments in others. In addi-
tion to being clinically useful, such 
double dissociations may also provide 
firmer evidence of the causality of defi-
ciencies associated with the disorders 
than does a comparison of the differ-
ences between nondisabled controls 
and children with ADHD or LD. 

Method 

Subjects 

Sixty children considered to have 
ADHD and/or specific LD participated 
in the study. The children were 8-year-
old second-grade students from gen-
eral education classes (45 boys and 15 
girls). The children fulfilled the criteria 
of having (a) either ADHD or specific 
LD or both, according to specified cri-
teria; (b) average nonverbal or verbal 
IQ; and (c) no significant emotional or 
conduct problems. 

ADHD was assessed with the aid of 
a Finnish translation of the Diagnostic 
and Statistical Manual of Mental Disor-
ders (third edition) (DSM-III) (Amer-
ican Psychiatric Association, 1980), 
with the criterion being that the chil-
dren should be evaluated to have at-
tention deficit (i.e., 4 or 5 points on 
a 5-point scale) on more than 6 of the 
12 items. Although the DSM-III was 
used, the term ADHD from the DSM-
III-R (American Psychiatric Associa-
tion, 1987) was applied to designate 
the deficit, as this is the term now 
generally used. 

Specific LD was diagnosed with the 
aid of a Finnish spelling test (Helsingin 
kouluvirasto, 1988) that corresponds to 
the Spelling subtest of the Wide Range 
Achievement Test-Revised (WRAT-R) 
(Jastak & Wilkinson, 1984). Children 
with error scores > 12, which corre-
sponded to the 6th percentile of the 
population, were considered to have a 
learning disorder. The diagnosis of LD 
was thus based on achievement level 
rather than on a discrepancy score. 
But as the 6% level corresponds rough-
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ly to a z score of -1.89, and an IQ of 
90 to a z score of - 0.67, all children had 
a discrepancy of at least 1.22 between 
IQ and spelling achievement. 

All children had an IQ of at least 90 
on either the Verbal or the Perfor-
mance scale of the Wechsler Intel-
ligence Scale for Children-Revised 
(WISC-R) (Wechsler, 1974). Children 
with significant emotional problems or 
conduct disorders were not included. 
These behaviors were evaluated by the 
child's school psychologist, in the con-
text of individual contact, classroom 
observations, and conferences with 
teachers. 

The 60 children were divided into 
three groups, as follows: ADHD only: 
n = 21; LD only: n = 12; ADHD + LD: 
n = 27. A control group was not con-
sidered necessary, as the neuropsycho-
logical tests used in the study had been 
standardized on the same norm sam-
ple (Korkman, 1988b, 1988c). 

The results of the three groups on 
the DSM-III attention scale and on the 
spelling test, as well as the distribu-
tions on the background variables of 
age, gender, and verbal and perfor-
mance IQs are shown in Table 1. Al-
though the IQ values are included 
among the background variables, it 
should be pointed out that they may 
also be considered as dependent neu-
ropsychological variables, as they may 
be affected by the disorders. 

As may be seen in Table 1, there was 
no difference in age between the three 
groups. However, the groups seemed 
to differ with respect to gender distri-
bution, with the proportion of girls 
being larger in the LD group (50%) and 
smaller in the ADHD + LD group 
(11.1%) than in the total group (25%). 
The difference, however, did not reach 
significance on a chi-square analysis of 
differences between observed and ex-
pected frequencies. 

The groups differed significantly 
with respect to verbal IQ but not with 
respect to performance IQ. The poorer 
verbal IQ in the LD and ADHD + LD 
groups probably reflects a tendency 
toward specific language deficiencies 
in children with spelling disability, as 

TABLE 1 
ADHD Scale and Spelling Test Results and Demographic Variables 

Tests and variables ADHD LD ADHD+LD 
F ratio 

(df = 2, 57) 

ADHD ratings 
M 
SD 

Spelling test 
M 
SD 

Age (years-months) 
M 

Gender (girls, boys) 
n 

Verbal IQ 
M 
SD 

Performance IQ 
M 
SD 

43.6 
7.2 

5.1 
3.4 

8-9 

6, 15 

97.8 
10.1 

102.0 
17.4 

25.6 
3.0 

25.8 
14.6 

8-8 

6, 6 

89.2 
5.7 

98.3 
15.2 

44.8 
6.6 

24.1 
10.9 

8-8 

3, 24 

90.6 
10.9 

93.5 
12.0 

42.3** 

21.0** 

ns 

ns 

4.21* 

ns 

*p < .05. **p < .001. 

children with language disorders form 
a high-risk group with respect to read-
ing and spelling problems (Bishop & 
Adams, 1990; Cantwell & Baker, 1991; 
Paul, Cohen, & Caparulo, 1983; Scar-
borough, 1990). Therefore, an equali-
zation of the groups with respect to 
verbal IQ, or a computational elimina-
tion of its effect, would be likely to dis-
tort true conditions. 

Classifying Tests 

Teachers' Ratings of ADHD. For 
the purpose of verifying ADHD in the 
children, the DSM-III diagnostic criter-
ia for ADD with Hyperactivity (cate-
gories A, B, and C) were utilized. Four 
of the items were omitted (items A5, 
CI, C4, and C5) because they were 
considered difficult to evaluate in a 
classroom context. The applied items 
were as follows: 

1. Does the child often fail to finish 
things he or she starts? 

2. Does the child often seem to not 
listen? 

3. Is the child easily distracted? 

4. Does the child often have difficulty 
concentrating on schoolwork or 
other tasks requiring sustained 
attention? 

5. Does the child often act before 
thinking? 

6. Does the child shift excessively 
from one activity to another? 

7. Does the child have difficulty or-
ganizing work (this not being due 
to cognitive impairment)? 

8. Does the child need a lot of super-
vision? 

9. Does the child frequently call out 
in class? 

10. Does the child have difficulty 
awaiting turns in games or group 
situations? 

11. Does the child fidget excessively or 
have difficulty sitting still? 

12. Does the child have difficulty stay-
ing seated? 

Each of the observational items was 
evaluated on a 5-point scale that indi-
cated the extent of the observed behav-
ior (1 = not at all 5 = very much). No 
attempt was made to distinguish be-
tween children with or without hyper-
activity, as this distinction has been 
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questioned (American Psychiatric As-
sociation, 1987; Rutter, 1984). 

Spelling Test. Spelling was as-
sessed with the aid of the Finnish stan-
dardized group spelling test, which is 
comparable to the Spelling subtest of 
the WRAT-R. Children are to write on 
dictation 20 progressively more diffi-
cult words, the easiest one being teddy 
(in Finnish, nalle) and the most diffi-
cult, chrystal (kristalli). The score was 
an error score formed by giving 1 point 
for each separate error, 2 points for a 
missing syllable or part of a word, and 
3 points for hard-to-recognize or miss-
ing words. 

Although a more comprehensive as-
sessment of reading and spelling 
would have been desirable, using only 
a test of spelling corresponds to com-
mon practice in Finland, and to the 
specific characteristics of the Finnish 
language. Finnish words are long and 
rich in vowels, and the spelling is pho-
netic. The vowels form an abundance 
of easily recognized phonological char-
acteristics, which facilitate word recog-
nition in reading. This redundancy is 
not of help in spelling, where frequent 
double vowels and consonants cause 
problems. Therefore, in the early 
stages of reading and spelling acquisi-
tion, the spelling test is more sensitive 
in detecting dyslexia than is a reading 
test. 

Dependent Measures: 
Neuropsychological Tests 

The primary aim of the neuropsy-
chological assessment was to evaluate 
the functions and abilities that are 
thought to be involved in the complex 
processes of attention, reading, and 
spelling. Therefore, a number of atten-
tion and language tests were chosen 
that would tap the various subcompo-
nents of these processes. In addition, 
some sensory-motor, visual-spatial, 
and memory tests were employed to 
yield a more comprehensive neuro-
psychological assessment. Most tests 
were drawn from the Finnish NEPSY 
version, which has been standardized 

on children ages 3 years 6 months to 
8 years 6 months. It should be noted 
that the children in this study were 
somewhat older than the standardiza-
tion sample, but when the scoring was 
performed according to the oldest age 
level, the tests were still sensitive 
enough to demonstrate intraindividual 
and interindividual differences. The 
applied NEPSY tests have adequate re-
liabilities (.68 to .88), as measured by 
the Kuder-Richardson test of homo-
geneity (Korkman, 1988b, 1988c). 

The applied neuropsychological tests 
are described below. To elucidate test 
content, the partial test intercorre-
lations from part of the norm sample 
(N = 74 to 108), after the effect of age 
was eliminated, are also given (Kork-
man, 1988b). 

1. Inhibition and Control (NEPSY). 
This test consists of five subtests that 
require inhibition of impulses to re-
spond automatically to various stimuli. 
For example, the child must keep his 
or her eyes closed in spite of sounds 
made by the examiner, knock on the 
table when the examiner taps, tap 
when the examiner knocks, and so on. 
In nondisabled children, this test had 
significant partial intercorrelations 
with the Evaluation of Attention (.36) 
and with the Token Test (DeRenzi & 
Faglioni, 1978) (.43). 

2. Selective Auditory Attention 
(NEPSY). A long series of isolated 
words is read to the child. The child 
reacts whenever he or she hears the 
target word red by putting a red peg in 
a pegboard. The test puts demands on 
selective, sustained attention. The in-
tercorrelations for this test were not ob-
tained, as it was added later than the 
other NEPSY tests and thus simultane-
ous data were not available. 

3. Evaluation of Attention. The exam-
iner's overall evaluation of the child's 
ability to stay on task during the testing 
sessions was expressed on a 4-point 
scale ( - 2 to +1). The scale is not a psy-
chometrically elaborated test but may 
be regarded as a situational test. A 
slightly different but equivalent ver-
sion of this test (Sustained Concentra-

tion; NEPSY) had significant partial in-
tercorrelations for nondisabled chil-
dren with Inhibition and Control (.36) 
and Digit Span (.52). 

4. Auditory Analysis of Speech 
(NEPSY). The first language test is one 
of phonological awareness. The child 
points to the one picture out of three 
alternatives that corresponds to a word 
fragment presented orally by the exam-
iner (e.g., the child points to a mush-
room when the stimulus is ush). In 
nondisabled children, this test had sig-
nificant partial intercorrelations with 
the Token Test (.33); Speeded Naming 
(.31); and the Motor-Free Visual Per-
ception Test (MVPT) (Colarusso & 
Hammill, 1992) (.36). 

5. The Token Test. The test used in 
this study was the shortened version 
of the Token Test, which measures the 
comprehension of complex instruc-
tions. Aside from being a receptive-
language test, it may also gauge atten-
tion in children, as it is a long test in 
which instructions cannot be repeated. 
This test had significant partial inter-
correlations with a large number of 
tests: Inhibition and Control (.43), Au-
ditory Analysis of Speech (.33), Speed-
ed Naming (.56), Visuomotor Precision 
(.43), Relative Concepts (.68), and the 
MVPT (.59). 

6. Relative Concepts (NEPSY). The 
child's comprehension of concepts 
such as "between," "opposite of," 
and so forth is assessed. This test also 
had numerous significant partial inter-
correlations: Inhibition and Control 
(.36); the Token Test (.68); Speeded 
Naming (.63); the MVPT (.63); the De-
velopmental Test of Visual-Motor In-
tegration (VMI) (Beery, 1983) (.39); and 
the Delayed Recall of Story (.43). 

7. Storytelling (NEPSY). A story is 
read to the child, who then is asked to 
retell it. Test intercorrelations for 
Storytelling were not obtained, as 
norms on this test were collected only 
for children ages 7 and 8 years. 

8. Speeded Naming, Errors (NEPSY). 
For this test, the child names the size, 
color, and shape of the tokens from the 
Token Test as quickly as possible; then 
naming errors are counted. This test 
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had significant partial intercorrelations 
with Inhibition and Control (.49), Audi-
tory Analysis of Speech (.31), the Token 
Test (.56), Relative Concepts (.63), the 
MVPT (.47), and the VMI (.34). 

9. Speeded Naming, Time (NEPSY). 
The performance time in the test above 
forms the score. Test intercorrelations 
were not calculated for this test score. 

10. Handedness (NEPSY). Six tasks of 
handedness (such as erasing, throwing 
a ball, etc.) are presented. This test did 
not have significant partial intercorre-
lations with any of the other tests. 

11. Tactile Finger Discrimination 
(NEPSY). In this test, the child dis-
criminates, without seeing, which 
finger was touched. This test also did 
not have significant partial intercorre-
lations with any of the other tests. 

12. Visuomotor Precision (NEPSY). 
The child has to draw lines along fine, 
curvilinear routes. This test had a sig-
nificant partial intercorrelation only 
with the Token Test (.43). 

13. Developmental Test of Visual-Motor 
Integration. This test consists of copy-
ing designs. In nondisabled children, 
the VMI had significant partial inter-
correlations with Relative Concepts 
(.39), Speeded Naming (.34), and the 
MVPT (.39). 

14. Motor-Free Visual Perception Test. 
This test includes nonmotor visual-
matching tasks, visual-memory tasks, 
and figure-ground tasks. Because the 
tasks are easy for 8-year-olds, only the 
eight most difficult tasks were pre-
sented. In nondisabled children, this 
test had significant partial intercor-
relations with many language tests: 
Auditory Analysis of Speech (.36), the 
Token Test (.59), Relative Concepts 
Test (.63), Speeded Naming (.47), and 
Delayed Recall of Story (.34). The 
correlations with language tests were 
probably due to the complexity of the 
instructions, which taxed the younger 
children's performance. However, the 
test did have a significant intercorre-
lation with two nonlanguage tests—the 
VMI (.39) and Disaimination of Slopes 
(.52) (not applied in this study). 

15. Block Design (WISC-R). This sub-
test was chosen as a visual-construc-

tional assessment. The intercorrela-
tions of this test and the NEPSY tests 
have not been calculated. 

16. Object Assembly (WISC-R). This 
test was also employed as a visual-
constructional test. The intercorrela-
tions of this test and the NEPSY tests 
have not been calculated. 

17. Digit Span (NEPSY). The child is 
asked to repeat digit series; in nondis-
abled children, this test had significant 
partial intercorrelations with the Evalu-
ation of Attention equivalent (Sus-
tained Concentration) (.52) and De-
layed Recall of Story (.71). 

18. Name Learning (NEPSY). The ex-
aminer presents seven names of chil-
dren depicted in photographs to the 
child, three times each. After each 
presentation, the child's retrieval of the 
names is tested. The test is thus one of 
intentional name learning. The test did 
not have significant partial intercorre-
lations with any of the applied tests, 
but it had a partial intercorrelation with 
a NEPSY test of color naming, Naming 
Colors (.57) (not applied in this study). 

19. Delayed Recall of Story (NEPSY). 
Thirty minutes after the initial presen-
tation of a story, the child's long-term 
retention of the story is assessed with 
the aid of eight questions. In nondis-
abled children, this test had significant 
partial intercorrelations with Relative 
Concepts (.43), the MVPT (.34), and 
Digit Span (.73). 

The neuropsychological test results 
are expressed in standard scores, cor-
responding to the means and stan-
dard deviations of the norm group at 
different age levels. The scores vary 
from - 3 to +1. All tests except the 
General Evaluation of Attention, Se-
lective Auditory Attention, and the 
WISC-R Block Design and Picture Ar-
rangement subtests have been stan-
dardized on the same norm sample, 
and the results for these tests are thus 
directly comparable. The two WISC-R 
subtests have been standardized on a 
separate, but comparable, Finnish 
norm sample. The scores on these tests 
were converted to a corresponding 
scale. 

Procedure 
The children were recruited from 

second-grade classes in an area of Hel-
sinki of around 250,000 inhabitants. 
Classroom teachers, special educators, 
and school psychologists selected can-
didates for the study among children 
who had been referred for psycholog-
ical assessments or consultations, or to 
special education. Candidates were 
children who, according to the teach-
ers and psychologists, were the least 
ambiguous cases of pure ADHD or 
pure LD. The school psychologists ad-
ministered the WISC-R if it had not 
been recently administered and evalu-
ated the children's behavior. In these 
preliminary evaluations, 30 children 
were proposed to have pure ADHD 
and 30 to have pure LD. 

The 60 children were then assessed 
via more formal procedures. Class-
room teachers completed the DSM-III 
rating scale and conducted the spell-
ing test. On the basis of these tests, the 
children were redivided into groups 
having ADHD, LD, or ADHD + LD. 
The neuropsychological assessments 
were performed by one of the authors 
in the children's schools. 

The tests were performed in the 
order in which they were described 
previously, with the exception of the 
two WISC-R subtests, which were per-
formed in the context of the intelli-
gence assessment. The neuropsycho-
logical tests, which took approximately 
IV2 hours to complete, were not pre-
sented blindly, as they are objective, 
standardized measures. 

Results 

The test profiles of the ADHD, LD, 
and ADHD + LD groups are shown in 
Figure 1. Due to the tendency toward 
unequal gender distribution, the group 
differences were analyzed by using a 
two-way ANOVA (3 x 2), where 
gender was the second source of vari-
ation. In tests in which the variance 
differed between the groups, accord-
ing to the Levene test for equality 
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Tests: 

Inhibition and Control 4 -

Selective Auditory Attention 4 -

Evaluation of Concentration -+-

Auditory Analysis of Speech -4-

The Token Test+ 

Relative Concepts 

Storytelling -J-

Naming Tokens, errors 4 -

Naming Tokens, time 4 -

Handedness 4 -

Tactile Finger Discrimination 4 -

Visuomotor Precision 4 -

VMl4-

MVPT 

Block Design -4-

Object Assembly 4 -

Digit Span 

Name Learning -4-

Delayed Recall of Story 4 -

a b 

ADHD+LD 

FIGURE 1. Test profiles of children with ADHD (n = 21), LD (n = 12), and 
ADHD + LD (n = 27). Results show (a) significant differences among the three 
groups, as compared by ANOVA (df = 2, 54), and (b) significant differences 
between the ADHD and SLD groups, as compared by t test (df = 58) (see 
also Table 2); *p < 0.05. **p < .01. 

Discussion 

of variance, the Welch formula of 
ANOVA was used. 

As can be seen in Figure 1, signifi-
cant differences emerged in 6 of the 19 
tests. No significant gender effect or 
interaction between group and gender 
emerged. 

As some differences may emerge 
more clearly when contrasting only the 
ADHD and LD groups, the differ-
ences between the test means of these 
groups were also analyzed separately 
through a Mest comparison. Signifi-
cant differences emerged in four tests 

(see Figure 1); the test results that 
differed significantly between the 
groups are shown in greater detail in 
Table 2. The observed differences were 
all in the expected direction, which ex-
cludes the possibility that they could 
have occurred by chance. 

To further test the degree to which 
the test profiles differed, the seven 
tests included in Table 2 were sub-
ject to an additional repeated-mea-
sures ANOVA. A repeated-measures 
ANOVA was chosen instead of a 
MANOVA due to the small number of 

observations (n = 12) in the smallest 
group (Tabachnick & Fidell, 1989). 
When comparing the test profiles of all 
three groups, an interaction F ratio 
(which expresses the degree to which 
the test profiles differ) of 3.75 (df = 14, 
399) was obtained (p = .02), when a 
Huynh-Feldt adjustment of the de-
grees of freedom was applied (Tabach-
nick & Fidell, 1989). The correspond-
ing value when comparing only the 
ADHD and LD groups was F = 6.55 
(df = 7, 217, p = .01, with a Huyhn-
Feldt adjustment of df). 

The first noteworthy result of the 
study was the high degree of comor-
bidity of ADHD and LD, which cor-
responded to the earlier findings re-
viewed above. Although the children 
admitted to the formal assessments 
were preselected from a large popula-
tion as being the purest cases of ADHD 
and LD, only 12 (20%) of the children 
actually scored below the cutoff score 
in the spelling test only, whereas 21 
(35%) scored below the cutoff score in 
the attention scale only. As many as 27 
(45%) of the children with supposedly 
pure ADHD or LD had both types of 
disorders, according to the criterion 
measures. Dykman and Ackerman 
(1991) also reported difficulties in find-
ing children with RD but without any 
ADD symptomatology. 

A more precise estimation of the co-
occurrence of the disorders was not 
obtained, as the teachers were not 

t prompted to report every pupil sus-
e pected of having LD and/or ADHD. 
i The basic findings of the study were 
e the double dissociations in the test 

findings of the ADHD and LD groups. 
i The children with ADHD had a rela-

tively good overall performance level, 
i but they showed specific impairment 
i on Inhibition and Control. The per-
»- formance of the children with specific 
- LD approached the normal mean on 
s that test, but this group displayed 
a poor results on Auditory Analysis of 
f Speech, Digit Span, and Storytelling. 
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The results thus support the earlier 
finding that poor impulse control is 
one of the main characteristics of 
children with ADHD (Barkley, 1988; 
Douglas, 1984; Korkman & Peltomaa, 
1991) and phonological, linguistic prob-
lems are the main deficiencies under-
lying reading and spelling disorders 
(Benezra & Douglas, 1988; Bradley & 
Bryant, 1985; Felton & Wood, 1989; 
Vellutino & Scanlon, 1989; Wagner & 
Torgesen, 1987). 

It may be noted that the results on 
Auditory Analysis of Speech were above 
zero even for the LD group, which is 
explained by the fact that the children 
were somewhat older than the norm 
group. The test puts demands on pho-
nological awareness and is probably 
affected by the frequent training of this 
ability in the context of reading and 
spelling education at this age. 

The finding of poor digit span and 
storytelling ability in the LD but not in 
the ADHD group requires some con-
sideration. An impaired rote memory 
result in the LD group is consistent 
with the finding of poor auditory-
phonological processing found in ear-
lier studies (Benezra & Douglas, 1988; 
Siegel & Ryan, 1989). Less self-evident 
was the finding that the LD group but 
not the ADHD group was impaired in 
the ability to tell a story that they just 
heard. In Douglas and Benezra's (1990) 
study, it was the children with ADHD 
who performed more poorly on a 
memory task requiring organized and 
deliberate effort and executive func-
tion. In Robins's (1992) study, verbal 
performance did not differentiate be-
tween children with LD and those with 
ADHD. The reason for the present 
finding may be that the children with 
LD, due to a subtle, generalized lin-
guistic impairment, were affected by 
the demands on extensive verbal for-
mulations. When questioned about the 
details of the story half an hour later, 
the children with LD performed nor-
mally, which confirms that this find-
ing was one of language impairment 
rather than memory deficiency. The 
language impairment was also mani-
fest in a poor verbal IQ. The children 

with ADHD did not experience diffi-
culties because the task—listening to 
and retelling a colorful story—was en-
joyable and did not put demands on 
deliberate, controlled attention. 

In addition to the differences be-
tween the groups, some test results 
were poor in all three groups. The 
most profound impairment across 
groups was seen in performance on 
Name Learning. A related but less 
pronounced impairment was seen in 
the number of errors on Speeded 
Naming. The total mean for the former 
test was -1.3 (SD = 1.2) and for the 
latter test, -0.7 (SD = 1.0). These tests 
are thought to be sensitive to impair-
ment in name storage and retrieval. 
Both tests demand more active and 
deliberate learning and memory search 
than traditional naming tests (e.g., 
Denckla & Rudel, 1976). The results 
suggest that poor name learning and 

retrieval occurs not only in children 
with LD—which has been clearly 
established (August & Garfinkel, 1990; 
Denckla & Rudel, 1976; Felton & 
Wood, 1989; Korhonen, 1991; Wiig, 
Semel, & Nystrom, 1982; Wolf, 1986)-
but also, when more active forms of 
name memorization and retrieval are 
required, in children with ADHD. This 
finding corresponds to earlier findings 
of poor application of rehearsal strat-
egies when learning other types of ver-
bal material by children with ADHD 
(Douglas & Benezra, 1990; Robins, 
1992). Thus, name-retrieval deficien-
cies may be caused by two different 
mechanisms: one related to linguistic 
impairment and possibly contributing 
to reading and spelling problems, and 
the other related to attention problems 
and poor active memorization and evi-
dently not causally related to specific 
reading and spelling problems. 

TABLE 2 
Tests Discriminating Among Children with ADHD, LD, 

and ADHD+LD (F Ratios), and Children with ADHD and LD (t Values) 

Tests 

Inhibition and Control 
M 
SD 

Selective Auditory Attention 
M 
SD 

Evaluation of Attention 
M 
SD 

Auditory Analysis of Speech 
M 
SD 

Storytelling 
M 
SD 

VMI 
M 
SD 

Digit Span 
M 
SD 

ADHD 

-1 .2 
1.3 

0.2 
1.0 

0.0 
1.1 

0.8 
0.5 

0.0 
0.9 

-0 .1 
0.9 

-0 .7 
0.9 

LD 

-0 .3 
0.6 

-0 .1 
1.2 

-0 .1 
0.8 

0.3 
0.9 

-1 .1 
1.3 

-0 .2 
0.8 

-1 .5 
0.7 

ADHD+LD 

-1 .2 
1.3 

-0 .4 
1.5 

-0 .4 
1.3 

0.5 
1.1 

-0 .5 
1.4 

-0 .7 
0.9 

-1 .1 
0.7 

F ratio 

3.27a 

(P = -03) 

3.46b 

(P = -04) 

3.75b 

(P = 03) 

0.50c 

(ns) 

3.46b 

(P = 04) 

3.23b 

(P = 05) 

3.90b 

(P = 03) 

f value 

2.9d 

(p = .007) 

0.7* 
(ns) 

0.1d 

(ns) 

2.4d 

(P = 04) 

2.7* 
(P = .01) 

O ^ 
(ns) 

2.6d 

(P = 01) 

Note. VMI - Developmental Test of Visual-Motor Integration. 
adf = 5, 18 (Welch adjustment for inequal variances). bdf - 2, 54. cdf - 5, 22 (Welch adjustment for 
inequal variances). 6df = 58. 
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A second type of impairment that 
appeared across groups was poor 
performance in Visuomotor Precision 
(M = -1.0; SD = 1.3), indicating a ten-
dency toward problems with manual 
motor coordination. The impairment 
was most accentuated in the ADHD + 
LD group, but due to great interin-
dividual variability, the group differ-
ence was not significant. 

The children with ADHD + LD ex-
hibited the same types of impairment 
as did both the ADHD and the LD 
groups. This result is logical and seems 
to verify that the ADHD + LD children 
were affected by both specific disor-
ders. However, they also showed 
some unique impairments that were 
not seen in the other two groups. Per-
formance was specifically impaired on 
Selective Auditory Attention, Evalua-
tion of Attention, and the VMI. The 
two former results may be interpreted 
as evidence of poor ability to stay on 
task and to pay attention to a long 
array of monotonous verbal stimuli. 
Thus, it seems that the ADHD + LD 
group had more pervasive attention 
deficits than did the pure ADHD 
group. This finding corresponds to 
Tarnowski et al.'s (1986) finding of 
more pervasive attention problems in 
children with ADHD + LD than in chil-
dren with ADHD only. Furthermore, 
Boudreault et al. (1988) found reading 
disability and poor verbal IQ in con-
nection with pervasive ADHD but not 
with situational ADHD. In the absence 
of other evidence of perceptual defi-
ciency, the visual-motor integration 
difficulty, in turn, may be seen as evi-
dence of a relatively severe motor-
coordination deficiency of the same 
type as indicated by Visuomotor Pre-
cision. These children thus had quite 
widespread neuropsychological dys-
function. The results may be seen as 
confirming the tendency for develop-
mental disorders to cluster in the same 
individuals. 

The approach applied in the present 
study is comparable to the stage ap-
proach proposed by Sternberg (1969) 
and advocated by, for example, Ser-
geant and van der Meere (1990); van 

der Meere et al. (1989); and Klorman, 
Brumaghim, Fitzpatrick, and Borgstedt 
(1991). These authors have divided 
performance into successive stages of 
encoding, search, decision, and motor 
organization. By varying the task para-
meters representing the various stages, 
interactions between groups and defi-
ciencies may be seen. The NEPSY does 
not consist of a single task, the stage 
parameters of which may be manipu-
lated. Instead, the separate NEPSY 
tests are constructed to represent the 
various, successive components of sev-
eral types of complex processes (such 
as reading and spelling) and attention. 
In addition to representing the encod-
ing, search, selection, and executive 
stages, the tests also differ with respect 
to modality. For example, the children 
with LD were found to be specifically 
impaired in phonological and linguis-
tic encoding, but they were not im-
paired in the encoding of visual stim-
uli, as indicated by their normal results 
on the MVPT test. 

Applying stage approach terminolo-
gy, we can interpret the present find-
ings in children with specific LD as 
problems in the initial phonological 
encoding, whereas the children with 
ADHD had problems in motor-deci-
sion processes, as evident in their poor 
control of motor responses on the In-
hibition and Control Test. Both groups 
had some problems in linguistic re-
hearsal and search, as evident in their 
poor results on Name Learning. They 
also demonstrated some difficulties 
with motor execution, as evident in the 
Visuomotor Precision Test, although 
this deficiency is probably not decisive 
for either spelling achievement or at-
tention. 

One interesting side finding of the 
study was the large percentage of mis-
diagnosed cases when the children 
were evaluated only by informal pro-
cedures. Out of the 30 children whom 
the teachers and school psychologists 
originally selected as having only 
ADHD, 15 were actually confirmed to 
have pure ADHD, whereas 14 also had 
LD and one had only LD. Of the 30 
children originally proposed as having 

only LD, 11 actually had pure LD, 13 
had both ADHD and LD, and 6 had 
only ADHD. Thus, only 26 (43.3%) of 
the 60 preliminary evaluations of 
ADHD or LD were confirmed on the 
formal assessment. Classroom teachers 
may tend to interpret the academic 
failures of children with dyslexia as be-
ing due to attention problems because 
children who cannot follow the teacher 
become restless and distractible. Spe-
cial educators may tend to miss signs 
of poor attention skills in their pupils, 
as attention problems may not be as 
evident when these children are in-
structed individually or in small 
groups. The failure of informal assess-
ments constitutes a serious problem in 
practice, as children who are assessed 
in such a way may be referred to in-
appropriate treatment programs or 
special classes. The importance of for-
mal and comprehensive assessments 
of children with specific developmen-
tal disorders should, therefore, be 
emphasized. 

Finally, some limitations of the study 
need to be pointed out. The generaliz-
ability of the results suffers from the 
small number of observations in the 
three groups of children. The small 
number of observations also prohibit-
ed a discriminant function analysis, 
which could have provided a means to 
further investigate the ability of the 
NEPSY tests to discriminate between 
the three groups. In addition, the small 
sample size did not permit an adequate 
subdivision of the disabilities. Al-
though the groups may be seen as rela-
tively homogeneous, the LD group, in 
particular, is probably composed of 
children with different types of LD. In 
future studies, effort should be paid to 
finding larger groups of children hav-
ing pure ADHD and LD, in order to 
detect possible variations in the test 
patterns within the groups, and to fur-
ther clarify the diagnostic validity of 
the NEPSY. 

In conclusion, earlier findings of 
impaired control and inhibition of im-
pulses as the main characteristic of 
ADHD, and of phonological and lin-
guistic problems as primary deficien-
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cies of children with LD, were con-
firmed by this study. These findings 
did indeed appear as double dissocia-
tions (specific impairment in one group 
but not in the other). In contrast, a 
double dissociation did not appear in 
the name-retrieval tasks, as both the 
LD and the ADHD groups were im-
paired in these tasks. Children with 
ADHD may be impaired with respect 
to the active-memorization aspects of 
the tasks. This form of learning disor-
der is not, according to the present 
findings, directly related to specific dis-
orders of reading and spelling. Chil-
dren with LD may be impaired in the 
semantic and verbal memory aspects 
of the tasks, and these deficiencies may 
be causally related to specific reading 
and spelling problems. The children 
with ADHD + LD showed all the 
above-mentioned deficiencies but were 
also further affected by more pervasive 
attention problems and visual-motor 
deficiencies, indicating widespread 
neuropsychological dysfunction. The 
generalizability of the results, how-
ever, suffers from the small number of 
children included in the study. 

ABOUT THE AUTHORS 

Marit Korkman, PhD, is a clinical neuropsy-
chologist at Children's Castle Hospital, Clinic 
of Child Neurology, Helsinki University, Hel-
sinki, Finland. She is an organizer of and lec-
turer in the Finnish national continuing educa-
tion program for psychologists specializing in 
clinical neuropsychology. Her research interests 
include disorders of attention, language, and 
learning; consequences of neurological disorders; 
and methods of neuropsychological intervention 
and assessment. Aino-Elina Pesonen, MA, 
works as a psychologist at the MBD Info Center, 
Helsinki, Finland, which provides treatment for 
children with learning disorders and neurodevel-
opmental impairment. Her research interests in-
clude learning disorders and neuropsychological 
intervention. Address: Marit Korkman, Chil-
dren's Castle Hospital, Clinic of Child Neurol-
ogy, Helsinki University, Lastenlinnantie 2, 
SF-00250 Helsinki, Finland. 

AUTHORS' NOTE 

The authors thank M. A. Sirkka Lamminranta 
for aiding with the selection of participants. 

REFERENCES 

American Psychiatric Association. (1980). 
Diagnostic and statistical manual of mental 
disorders (3rd ed.). Washington, DC: 
Author. 

American Psychiatric Association. (1987). 
Diagnostic and statistical manual of mental 
disorders (3rd ed., rev.). Washington, DC: 
Author. 

August, G. J., & Garfinkel, B. D. (1990). 
Comorbidity of ADHD and reading dis-
ability among clinic-referred children. 
Journal of Abnormal Child Psychology, 18, 
29-45. 

August, G. J., & Holmes, C. S. (1984). Be-
havior and academic achievement in 
hyperactive subgroups and learning-
disabled boys. American Journal of Diseases 
of Childhood, 138, 1025-1029. 

Barkley, R. A. (1988). Attention. In M. G. 
Tramontana & S. R. Hooper (Eds.), As-
sessment issues in child neuropsychology (pp. 
145-176). New York: Plenum. 

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

Beery, K. E. (1983). Visual-motor integration. 
Cleveland, OH: Modern Curriculum 
Press. 

Benezra, E., & Douglas, V. I. (1988). Short-
term serial recall in ADD-H, normal and 
reading-disabled boys. Journal of Abnor-
mal Child Psychology, 16, 511-525. 

Bishop, D. V., & Adams, C. (1990). A pro-
spective study of the relationship be-
tween specific language impairment, 
phonological disorders and reading retar-
dation. Journal of Child Psychology and Psy-
chiatry, 31, 1027-1050. 

Boudreault, M., Thivierge, J., Cote, R., 
Boutin, P., Julien, Y., & Bergeron, S. 
(1988). Cognitive development and read-
ing achievement in pervasive-ADD, sit-
uational-ADD and control children. Jour-
nal of Child Psychology and Psychiatry, 29, 
611-619. 

Bradley, L., & Bryant, P. (1985). Rhyme and 
reason in reading and spelling. Ann Arbor: 
University of Michigan Press. 

Cantwell, D. P., & Baker, L. (1991). Associ-
ation between attention deficit-hyper-
activity disorders and learning disorders. 
Journal of Learning Disabilities, 24, 88-95. 

Colarusso, R. P., & Hammill, D. D. (1972). 
Motor-free visual perception test. Novato, 
CA: Academic Therapy. 

Denckla, M. B., & Rudel, R. G. (1976). 
Naming of object-drawings by dyslexic 

and other learning disabled children. 
Brain and Language, 3, 1-15. 

DeRenzi, E., & Faglioni, P. (1978). Norma-
tive data and screening power of a short-
ened version of the Token Test. Cortex, 
14, 41-49. 

Douglas, V. I. (1984). Attentional and cog-
nitive problems. In M. Rutter (Ed.), De-
velopmental neuropsychiatry (pp. 281-329). 
London: Churchill Livingstone. 

Douglas, V. I., & Benezra, E. (1990). Supra-
span verbal memory in attention deficit 
disorder with hyperactivity normal and 
reading-disabled boys. Journal of Abnor-
mal Child Psychology, 18, 617-638. 

Dykman, R. A., & Ackerman, P. T. (1991). 
Attention deficit disorder and specific 
reading disability: Separate but often 
overlapping disorders. Journal of Learning 
Disabilities, 24, 96-103. 

Felton, R. H , & Wood, F. B. (1989). Cog-
nitive deficits in reading disability and at-
tention deficit disorder. Journal of Learning 
Disabilities, 22, 3-13, 22. 

Gilger, J. W., Pennington, B. F., & DeFries, 
J. C. (1992). A twin study of the etiology 
of comorbidity: Attention-deficit hyper-
activity disorder and dyslexia. Journal of 
the American Academy of Child and Adoles-
cent Psychiatry, 31, 343-348. 

Halperin, J. M., Klein, D. F., & Rudel, 
R. G. (1984). Reading-disabled hyperac-
tive children: A distinct subgroup of 
attention deficit disorder with hyperac-
tivity. Journal of Abnormal Child Psychology, 
12, 1-14. 

Helsingin kouluvirasto. (1988). Ensimmaisen 
luokan sanelu huhtitoukokuun vaihde [Spell-
ing on dictation for the first grade in April 
and May]. Unpublished test material. 

Jastak, J. F., & Wilkinson, G. S. (1984). The 
wide range achievement test-Revised. Wil-
mington, DE: Jastak Associates. 

Klorman, R., Brumaghim, J. T., Fitzpatrick, 
P. A., & Borgstedt, A. (1991). Methyl-
phenidate speeds evaluation processes of 
attention deficit disorder adolescents dur-
ing a continuous performance test. Jour-
nal of Abnormal Child Psychology, 19, 
263-283. 

Korhonen, T. T. (1991). An empirical sub-
grouping of Finnish learning-disabled 
children. Journal of Clinical and Experimen-
tal Neuropsychology, 13, 259-277. 

Korkman, M. (1988a). NEPSU. hasten neuro-
psykologinen tutkimus. Uudistettu versio 
[NEPSY. Neuropsychological assessment 
of children. Revised version]. Helsinki, 
Finland: Psykologien Kustannus. 

 at PENNSYLVANIA STATE UNIV on September 15, 2016ldx.sagepub.comDownloaded from 

http://ldx.sagepub.com/


392 JOURNAL OF LEARNING DISABILITIES 

Korkman, M. (1988b). NEPSY: A proposed 
neuropsychological test battery for young, 
developmentally disabled children. Helsinki, 
Finland: University of Helsinki. 

Korkman, M. (1988c). NEPSY-An adapta-
tion of Luria's investigation for young 
children. The Clinical Neuropsychologist, 2, 
375-392. 

Korkman, M. (1990a). NEPSY. Neuropsykolo-
gisk undersokning: 4-7 ar. Svensk version 
[NEPSY. A neuropsychological assess-
ment: 4- to 7-year-olds. Swedish version]. 
Hagersten, Sweden: Psykologiforlaget. 

Korkman, M. (1990b). The development of 
a neuropsychological investigation for 
children. In M. Hietanen, J. Vilkki, M.-L. 
Niemi, & M. Korkman (Eds.), Clinical 
neuropsychology: Excursions into the field in 
Finland (pp. 11-17). Helsinki, Finland: 
The Finnish Psychological Society. 

Korkman, M., Kirk, U., & Kemp, S. L. (in 
press). NEPSY: Neuropsychological assess-
ment of children. San Antonio, TX: Psycho-
logical Corp. 

Korkman, M., & Peltomaa, K. (1991). A pat-
tern of test findings predicting attention 
problems at school. Journal of Abnormal 
Child Psychology, 19, 451-467. 

Kupietz, S. S. (1990). Sustained attention 
in normal and in reading-disabled young-
sters with and without ADHD. Journal of 
Abnormal Child Psychology, 18, 357-372. 

McGee, R., & Share, D. L. (1988). Atten-
tion deficit disorder-hyperactivity and 
academic failure: Which comes first and 
what should be treated? Journal of the 
American Academy of Child and Adolescent 
Psychiatry, 27, 318-325. 

Paul, R., Cohen, D. J., & Caparulo, B. K. 
(1983). A longitudinal study of patients 
with severe developmental disorders of 
language learning. Journal of the American 

Academy of Child and Adolescent Psychiatry, 
22, 525-534. 

Richards, G. P., Samuels, S. J., Turnure, 
J. E., & Ysseldyke, J. E. (1990). Sustained 
and selective attention in children with 
learning disabilities. Journal of Learning 
Disabilities, 23, 129-136. 

Robins, P. M. (1992). A comparison of be-
havioral and attentional functioning in 
children diagnosed as hyperactive or 
learning-disabled. Journal of Abnormal 
Child Psychology, 20, 65-82. 

Rutter, M. (1984). Behavioral studies: Ques-
tions and findings on the concept of a dis-
tinct syndrome. In M. Rutter (Ed.), De-
velopmental neuropsychiatry (pp. 259-279). 
London: Churchill Livingstone. 

Scarborough, H. S. (1990). Very early lan-
guage deficit in dyslexic children. Child 
Development, 61, 1728-1741. 

Semrud-Clikeman, M., Biederman, J., 
Sprich-Buckminster, S., Krifcher Leh-
man, B., Faraone, S. V., & Norman, D. 
(1992). Comorbidity between ADDH and 
learning disability: A review and report 
in a clinically referred sample. Journal of 
the American Academy of Child and Adoles-
cent Psychiatry, 31, 439-448. 

Sergeant, J., & van der Meere, J. (1990). 
Additive factor method applied to psy-
chopathology with special reference to 
childhood hyperactivity. Acta Psycholog-
ica, 74, 277-295. 

Siegel, L. S., & Ryan, E. B. (1989). The de-
velopment of working memory in nor-
mally achieving and subtypes of learning 
disabled children. Child Development, 60, 
973-980. 

Silver, L. B. (1981). The relationship be-
tween learning disabilities, hyperactivity, 
distractibility, and behavioral problems. 
Journal of the American Academy of Child and 
Adolescent Psychiatry, 20, 385-397. 

Sternberg, S. (1969). Discovery of process-
ing stages: Extension of Donder's 
method. In W. G. Koster (Ed.), Attention 
and performance (pp. 276-315). Amster-
dam: North Holland. 

Tabachnick, B. G., & Fidell, S. L. (1989). 
Using multivariate statistics (2nd ed.). New 
York: Harper & Row. 

Tarnowski, K. J., Prinz, R. J., & Nay, S. M. 
(1986). Comparative analysis of attention-
al deficit in hyperactive and learning-
disabled children. Journal of Abnormal 
Child Psychology, 95, 341-345. 

Van der Meere, J., van Baal, M., & Ser-
geant, J. (1989). The Additive Factor 
Method: A differential diagnostic tool in 
hyperactivity and learning disability. Jour-
nal of Abnormal Child Psychology, 17, 
409-422. 

Vellutino, F. R., & Scanlon, D. M. (1989). 
Auditory information processing in poor 
and normal readers. In J. J. Dumont & H. 
Nakken (Eds.), Learning disabilities: Cog-
nitive, social and remedial aspects (Vol. 2, pp. 
19-46). Amsterdam: Swets & Zeitlinger. 

Wagner, R. K., & Torgesen, J. K. (1987). 
The nature of phonological processing 
and its causal role in the acquisition of 
reading skills. Psychological Bulletin, 101, 
192-212. 

Wechsler, D. A. (1974). Wechsler intelligence 
scale for children-Revised. San Antonio, TX: 
Psychological Corp. 

Wiig, E. H., Semel, E. M., & Nystrom, 
L. A. (1982). Comparison of rapid nam-
ing abilities in language-learning-dis-
abled and academically achieving eight-
year-olds. Language, Speech and Hearing 
Services in Schools, 13, 11-23. 

Wolf, M. (1986). Rapid alternating stimulus 
naming in the developmental dyslexias. 
Brain and Language, 27, 360-379. 

 at PENNSYLVANIA STATE UNIV on September 15, 2016ldx.sagepub.comDownloaded from 

http://ldx.sagepub.com/

