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Abstract 

There is an empirical connection between the left-handed or no! consistent hand dominance and a 
learning disability (FROSTIG, 1983). The left- or not consistent dominance may cause uncertain space 
orientation (NAGAE, 1985; LAENG and PETERS, 1995; BlSIACH. 1996). and may therefore exert an undirected 
influence on learning. This study forms part of a larger project, sponsored by the SOROS foundation. No. 
065/0191. 
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Introduction 

L a t e r a l i t y , i.e. t h e s i d e d o m i n a n c e in t h e h u m a n r a c e , is a l o n g - k n o w n a n d w e l l -
s t u d i e d h u m a n f e a t u r e . M o s t p e o p l e a r e r i g h t - h a n d e d a n d a l s o p r e f e r t h e r igh t l e g a n d 
e y e . T h e a s s o c i a t i o n o f h a n d e d n e s s a n d la te ra l d o m i n a n c e c o n c e r n i n g t h e l a n g u a g e w a s 
f i rs t d e s c r i b e d b y BROCA in 1865 . T h e r igh t s i d e is u n d e r t h e c o n t r o l o f t h e lef t 
h e m i s p h e r e , b u t t h e h a n d e d n e s s is i n f l u e n c e d b y the h e m i s p h e r e d o m i n a n c e . 

T h e c o n n e c t i o n b e t w e e n h a n d e d n e s s a n d s p e e c h w a s a l s o r e c o g n i s e d b y B r o c a 
( 1 8 6 5 ) . T h e f i r s t o b s e r v a t i o n of t h e a s s o c i a t i o n b e t w e e n la te ra l d o m i n a n c e a n d d y s l e x i a 
w a s r e p o r t e d b y ORTON ( 1 9 3 7 ) . T h e m o t o r s p e e c h c e n t e r in t h e f r o n t a l l o b e (Br . 4 5 ) 
a n d a l s o t h e s e n s o r i a l c e n t e r o f the s p e e c h (WERNICKE'S a r e a , B r 4 1 ) a r e in the lef l 
h e m i s p h e r e o f t h e b r a i n in r i g h t - h a n d e r s a n d s o m e l e f t - h a n d e r s . T h i s o l d o b s e r v a t i o n 
w a s s u p p o r t e d b y M R I f i n d i n g s (MOUNDAS et a l . , 1995) . T h e a s y m m e t r y o f t h e c o r t e x 
w a s a l s o r e v e a l e d in t h e c e r e b e l l u m b y M R I (SYNDER et a l . , 1 9 9 6 ) . 

A c c o r d i n g t o a n o t h e r ea r ly o b s e r v a t i o n , a n u m b e r o f s t u t t e r e r s a n d a l s o t h e i r 
r e l a t i v e s a r e l e f t - h a n d e r s (SZONDI, 1 9 3 7 ) . C h i l d r e n w i t h d y s l e x i a o r t h e par t i a l l ack o f 
s o m e o t h e r a b i l i t y a r e o f t e n l e f t - h a n d e r s (BRUNSWICK a n d Rll 'PON, 1 9 9 4 ; HlSCOCK a n d 
KlSBOURNE, 1995 ; RiCCIO and HYND, 1996) . T h e r e is a n e m p i r i c a l c o n n e c t i o n b e t w e e n 
l a t e r a l i t y a n d s p e e c h d i s o r d e r s o r t h e l a te d e v e l o p m e n t o f s p e e c h . T h e r e is a l s o a 
c o n n e c t i o n b e t w e e n l a t e ra l i ty a n d a n x i e t y (DEJONG et a l . , 1 9 9 5 ; NAVETEUR a n d 
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HONORI:, 1 9 9 5 ) . a n d b e t w e e n l a t e ra l i ty a n d t h e p r e d i s p o s i t i o n to p s y c h o s i s 
(RICHARDSON. 1994) . L e f t - a n d m i x e d - h a n d e d n e s s a r e s i g n i f i c a n t l y f r e q u e n t a m o n g 
a u t i s t i c c h i l d r e n (STAT/. , 1 9 8 5 ) a n d m e n t a l l y r e t a r d e d c h i l d r e n (BATHEJA a n d 
M C M A N U S , I 9 8 6 ) . 

T h e d i f f e r e n t i n t e l l i g e n c e s t r u c t u r e s o f l e f t - a n d r i g h t - h a n d e r s h a v e b e e n d e s c r i b e d . 
ARGYAN a n d .IAKAB ( 1 9 5 6 ) d i d not find a s i g n i f i c a n t d i f f e r e n c e in the i n t e l l i g e n c e a g e , 
a l t h o u g h t h e l e f t - h a n d e r s ' p e r f o r m a n c e i n t e l l i g e n c e w a s h i g h e r , in c o n t r a s t MASCII -
TAYLOR ( 1 9 8 0 ) f o u n d a h i g h e r v e r b a l I Q a m o n g l e f t - h a n d e r s . T h e p e r f o r m a n c e I Q w a s 
g r e a t e r a m o n g r i gh t - a n d m i x e d - h a n d e r s . If l e f t - h a n d e d n e s s is h e r e d i t a r y , t h e c o g n i t i v e 
f u n c t i o n s a r e b e t t e r t h a n if t h e r e a r e n o o t h e r l e f t - h a n d e r s in t h e f a m i l y (VAN S ' lRI l N 
a n d BOUMS, 1 9 9 5 ) . 

D e s p i t e t h e s e s t u d i e s o n the l a t e r a l i t y o f c h i l d r e n a n d a l s o t h e a b u n d a n t e x p e r i e n c e 
r e p o r t e d o n t h e l ack o f s p e c i a l a b i l i t y a m o n g l e f t - o r m i x e d - h a n d e r s , o n l y a f e w 
s y s t e m a t i c i n v e s t i g a t i o n s h a v e b e e n m a d e o n the l a t e r a l i t y o f c h i l d r e n w i t h a l e a r n i n g 
d i s a b i l i t y . 

Subjects and method 

This study forms part of a larger project. The project concerns visual acuity, including colour vision, 
hearing performance and laterality among children with a partial ability lack, such as learning disabilities or 
dyslexia, who are educated in a special school. 

The total number of examined children was 347: 214 boys and 133 girls, aged from 6 to 15 years. 
There are numerous different methods for the determination of handedness. The most frequent are 

based on questionnaires, which are sometimes difficult to use for children. The most detailed method for 
examination of the laterality of the hand, foot and eye was published by HARRIS (1974). l itis was modified 
by VAYKR (1974) and later by CAPELLINI and IIAUSER (1991) The modified method has been used in our 
work for two reasons: the intelligence level of the children involved in the study is such that they do not 
understand some of the original points in ihe test, and some of them cannot yet write. 

In this method, ihe handedness is examined from 10 different aspects We speak about strong right- or 
left-handers if the child performs more than 8 tasks with ihe given hand For moderate righl- or left-handers. 
Ihe given hand is used 8 or 7 times. The mixed-handed children perform 6 or 5 lasks with the given hand 

I'ests of preference involving the leg and also the eye contain 3 tasks Right- or left-fooled and righi-
or left-eyed children perform al least 2 tasks in Ihe test with the given leg and eye 

Results 

Most studies of laterality deal with handedness. The variations of handedness 
among adults may result from influences of genetic and cultural factors (LAI.AND et al., 
1995), though inherited factors seem more important (AKINORI and MASAOMI, 1985). 
The environmental influences include the intrauterine period (SCHLEIRS and 
VlNGERHOCK, 1995) and possibly birth problems, though later observations did not 
confirm this. The age of a child is not connected with handedness, but before school age 
the distribution of laterality is "natural". Subsequently the training in the school prefers 
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the right hand, and therefore the distribution changes ( K O V A C , 1995). Handedness is 
also important in the development of children's drawing ( G L E N N et al ., 1995). 

In our subjects, there was no significant difference between the boys and the girls, 
and no connection was found between handedness and the age of the child. About 
three-quarters of the pupils are right-handers (Table 1). The number of left-handers is 
greater among the boys in our material. The proportion of strong right- and left-handers 
(i.e. the consistent banders) are also greater among the boys than the girls. 

This finding conforms to the G E S C H W I N D - B E H A N - G A L A B U R D A model 
( G E S C H W I N D and BEI IAN, 1982; G E S C H W I N D and GALABURDA, 1985a, b, c). In the 
early period of ontogenesis of the boys, the number of corpus callosum fibers is low 
because of the high testosterone level. Therefore, consistent laterality is frequent among 
boys. There is no similar influence in girls, so incomplete handedness is almost twice as 
frequent among them as among boys (the gray rows in Table I). There are some 
opposite observations: a post mortem examination revealed that the callosal surface was 
11% greater among left- and mixed-handers (WLTELSON, 1985). 

Table 1 I landedness. 

Sexes Strong Moderate left- Mixed- Moderate Srong right- Total 
left-handers handers handers right-handers handers 
n % n % tl % n % n % n % 

liovs 16 7.5 8 3 7 8 3.7 17 7.9 165 77.2 214 100.0 
Girls 7 5.3 S 6.0 8 6.0 9 6.8 101 75.9 133 100.0 
Total 23 6.6 16 4.6 16 4.6 26 7.5 266 76.7 347 100.0 

The preference of the leg has not been widely reported in the literature. There is no 
significant difference between right- and left-handed children as concerns the preferred 
leg. The proportion of right-legged children increases with age up to 1 I years ( G E N T R Y 

and GABHARD, 1995). Adults more often prefer the right leg because of environmental 
influences, e. g. car driving prefers the right leg ( G A B B A R D and H A R T ,1996). 

Table 2. Preference of the leg. 

Sexes Left Right Total 
n % n % n % 

Boys 35 16.4 179 83.6 214 100.0 
Girls 22 16.5 111 83.5 133 100.0 
Sum 57 16.4 290 83.6 347 100.0 

Similar proportions were observed as concerns the preferred legs among boys and 
girls (Table 2). More than four-fifths of the children prefer the right leg. No connection 
was found between the age and the preferred leg, perhaps because the method used is 
not sensitive enough. 

A strong connection has been described between the preferred eye and the 
dominance of the motor functions (PREVIC, 1994) and also the motor memory 
(ENR1GHT, 1 9 9 5 ) . In our material, the preference of the left eye is more frequent than 
that of the hand or the leg. Two-fifths of the pupils preferred the left eye (Table 3). 
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Table 3 Preference of ihc eye 

Sexes Left Right Total 
n % n % il % 

Boys 85 39.7 129 61.3 214 100.0 
Girls 56 42.1 77 57 9 133 100.0 
Total 141 40 5 20.3 58.5 347 100 0 

As regards Ihe combinations of preferred hand, leg and eye, there is a general 
tendency for a consistent dominance when the preferred hand, leg and eye are on the 
same side, but any other patterns are also possible. Almost all right-handed persons 
preferred their right leg, and half of the left-handers are also right-legged. There is no 
significant difference in the preferred eye between the right- and left-handers 
( G A B B A R D and H U R T , 1 9 9 5 ) . It was not confirmed that crossed dominance of the hand, 
leg and eye is connected with low intelligence (SULBACHER et al., 1 9 9 4 ) . 

A consistent dominance was found in about half of our pupils (Table 4). The next 
most frequent combination is the opposite side (the gray in Table 4): when the preferred 
hand and the preferred eye are not on the same side. This situation is more frequent 
among the girls than the boys: 43.6% and 38.8%, respectively. 

Table 4. Combination of the preferences of hand, leg and eye. 

Combinations Boys Girls 
Hand Leu Eye il % 11 % 
Right Right Right 106 49.6 61 45.7 
Left Left Left 8 3.7 3 2.3 

Right Right Left 62 29.0 41 30.8 
Left Left Right S 2.3 3 2.3 

Right Left Left 10 4.7 7 5.3 
Left Right Right 6 2.8 5 3.8 

Right Left Right 12 5.6 9 6.8 
Left Right Left 5 2.3 4 3.0 

Total 214 100.0 133 100.0 

Table 5. Correlations 

Hand Leg Eye 
Hand 1.000 0.563 0.140 
Leg 0.557 1.000 0.191 Girls 
Eye 0.163 0.132 1.000 

Boys 

A significantly high correlation was found between the boys' preferred hand and 
leg, and hand and eye (left matrix in Table 5), but there was no correlation between the 
leg and eye. There was a high correlation only between the hand and the eye of the girls 
(right matrix in Table 5), but no correlation between the hand and the eye, or the leg 
and the eye. Among the boys, therefore the preferences of the leg and the eye are 
independent from each other, but both depend on the preference of the hand. Among 
the girls, the preference of the hand depends on the leg, but both are independent of the 
preference of the eye. 
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