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Abstract

There is an empirical connection between the left-handed or not 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; BISIACH, 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

Laterality, i.e. the side dominance in the human race, is a long-known and well-
studied human feature. Most people are right-handed and also prefer the right leg and
eye. The association of handedness and lateral dominance concerning the language was
first described by BROCA in 1865. The right side is under the control of the left
hemisphere, but the handedness is influenced by the hemisphere dominance.

The connection between handedness and speech was also recognised by Broca
(1865). The first observation of the association between lateral dominance and dyslexia
was reported by ORTON (1937). The motor speech center in the frontal lobe (Br. 45)
and also the sensorial center of the speech (WERNICKE’s area, Br 41) are in the left
hemisphere of the brain in right-handers and some left-handers. This old observation
was supported by MRI findings (MOUNDAS et al., 1995). The asymmetry of the cortex
was also revealed in the cerebellum by MRI (SYNDER et al., 1996).

According to another early observation, a number of stutterers and also their
relatives are left-handers (Szonp1, 1937). Children with dyslexia or the partial lack of
some other ability are often left-handers (BRUNSWICK and RiproN, 1994; Hiscock and
KISBOURNE, 1995; Riccio and HyYnD, 1996). There is an empirical connection between
laterality and speech disorders or the late development of speech. There is also a
connection between laterality and anxiety (DEJONG et al, 1995; NAVETEUR and
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HONORE, 1995), and between laterality and the predisposition to psychosis
(RICHARDSON, 1994). Left- and mixed-handedness are significantly frequent among
autistic children (StaTz, 1985) and mentally retarded children (BATHEIA and
McManus, 1986).

The different intelligence structures of lefi- and right-handers have been described.
ARGYAN and JAKAB (1956) did not find a significant difference in the intelligence age,
although the left-handers’ performance intelligence was higher. In contrast MASCIf-
TAYLOR (1980) found a higher verbal 1Q among lefi-handers. The performance 1Q was
greater among right- and mixed-handers. If lefi-handedness is hereditary, the cognitive
functions are better than if there are no other left-handers in the family (VAN STRIEN
and Boums, 1995).

Despite these studies on the laterality of children and also the abundant experience
reported on the lack of special ability among left- or mixed-handers, only a few
systematic investigations have been made on the laterality of children with a learning
disability.

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). This was modified
by VAYER (1974) and later by CAPELLINI and HAUSER (1991). The modified method has been used in our
wark 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 the test, and some of them cannot yet write,

In this method, the handedness is examined from 10 different aspects. We speak about strong right- or
left-handers if the child performs more than 8 tasks with the given hand. For moderate right- or lefi-handers,
the given hand is used 8 or 7 times, The mixed-handed children perform 6 or 3 tasks with the given hand

Tests of preference involving the leg and also the eye contain 3 tasks. Right- or left-footed and right-
or lefi-eyed children perform at least 2 tasks in the 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 (LALAND et al..
1995), though inherited factors seem more important (AKINORI and MASAOMI, 1985).
The environmental influences include the intrauterine period (SCHLEIRS and
VINGERHOCK, 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 (Kovac, 1995). Handedness is
also important in the development of children’s drawing (GLENN 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 lefi-handers is
greater among the boys in our material. The proportion of strong right- and left-handers
(i.e. the consistent handers) are also greater among the boys than the girls.

This finding conforms to the GESCHWIND-BEHAN-GALABURDA  model
(GESCHWIND and BEHAN, 1982; GeSCHWIND and GALABURDA, 1985a, b, ¢). In the
carly 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 1). There are some
opposite observations: a post mortem examination revealed that the callosal surface was
1 1% greater among left- and mixed-handers (WITELSON, 1985).

Table 1. Handedness.

Sexes Strong Moderate lefi- Mixed- Moderate Srong right- Total
lefi-handers handers handers right-handers handers
n Yo 1 Yo 1l Ya 1] Yo n Yo n Yo
Boys 16 7.5 8 ot 8 &7 17 79 165 772 | 214 1000
Girls 7 5.3 8 0.0 8 6.0 9 6.8 101 759 | 133 100.0
Total 23 6.0 16 4.6 16 4.0 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 11 years (GENTRY
and GABBARD, 1995). Adults more often prefer the right leg because of environmental
influences, e. g. car driving prefers the right leg (GABBARD and HART ,1996).

Table 2. Preference of the leg.

Sexes Left Right Total

1 Yo 1 Ya n Y%
Boys 35 16.4 179 83.0 214 100.0
Girls 22 16.5 11 835 133 100.0
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
(ENRIGHT, 1995). 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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Tahle 3. Preference of the eye

Sexes Left Right Total

n Y n % n %
Boys 85 39.7 129 613 214 100.0
Girls 56 42.1 77 57.9 133 100.0
Total 141 40.5 203 58.5 347 100.0

As regards the 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
(GABBARD and HURT, 1995). It was not confirmed that crossed dominance of the hand,
leg and eye is connected with low intelligence (SULBACHER et al., 1994).

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 Lep Eye % 1 %
Right Right Right 49.6 0l 45.7
Left 3.7 3 23
i 2000 41 308
; WALy ) 23
e 1 By <7 Lk
it ¥l 28 5 38
Right Left Right 5.6 9 6.8
Left Right Left B2:3 4 3.0
Total 100.0 133 100.0
Table 5. Correlations
Hand Leg Eye
Hand 1.000 0.563 0.140
Leg : 0.5;57; : 1.000 0.191 Girls
Eye it 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.




LATERALITY OF CHILDREN WITH LEARNING DISABILITY 187

References

AKINORI, S. and MASAOMI, E. (1985): Handedness Conversion in Children and Parental Handedness. - Folia

; Psychiatria et Neurologica Japonica 39, 19-23.

ARGYAN, A. and JAKAB, |. (1956): A feltételes reflexck és az intelligencia oGsszehasonlitd vizsgalata
balkezes gyermekeken az iras-olvasas tanulasanak koraban. - Ideggyogyaszati Szemle ¥, 116-122.
BATHEIA, M. and MCMANUS, J. C. (1985): Handedness in the mentally handicapped. - Developmental

Medicine and Child Neurology 27, 63-68.

BISIACH, E. (1996): Unilateral neglect and the srtucture of space representation. -Current Directions in
Psychological Science 5, 62-65.

BRUNSWICK, N. and RIPPON, G. (1994): Auditory event-related potentials, dichotic listening performance
and handedness as indices of lateralization in dyslexic and normal readers. - Internat. 1.
Psychophysiol. /8, 265-275.

CAPELLINI, A. C. and HAUSER, G. (1992): Seitenpriferenzen italianischer Schulkinder. In: Anthropologie -
Wissenschaft vom Menschen fur den Menschen. - Wiss. Zeitschrift der Humboldt-Universitit zu
Berlin, R. Medizin. Teil II. 197-200.

DEJONG, J., MERCKELBACH, H. and NUMAN, H. (1995): Hemisphere preference, anxiety and covariation
bias. - Personality and Individual Differences /4, 363-371.

ENRIGHT, J. T. (1995): The non-visual impact of eye orientation on eye-hand coordination. - Vision
Research 35, 1611-1618.

FROSTIG, M. (1983): Bewegungs-Erzichung. Neue Wege der Heilpadagogik. - Ermnst Reihardt Verlag,
Miinchen.

GABBARD, C. and HURT, S. (1995): Foot performance of right- and left-handers: A question of
environmental influence. - Perceptual and Motor Skills 80, 671-674.

GENTRY, V. and GABBARD, C. (1995): Foot-preference behavior: A developmental perspective . - 1. Gen.
Psychol. 122, 37-45.

GESCHWIND, N. and BEHAN, P. (1982): Lefi-handedness: association with immune disease, migraine, and
developmental leaming disorder. - Proceedings of the National Academy of Sciences (USA) 79, 5097-5100.

GESCHWIND, N. and GALABURDA, A. M. (1985a): Cerebral lateralization: Biological mechanisms,
associations, and pathology: I. A hypothesis and program for research. - Archives of Neurology 42,
428-459.

GESCHWIND, N. and GALABURDA, A. M. (1985b): Cerebral lateralization: Biological mechanisms,
associations, and pathology: I1. A hypothesis and program for research. - Archives of Neurology 42,
521-522.

GESCHWIND, N. and GALABURDA, A. M. (1985c): Cerebral lateralization: Biological mechanisms,
associations, and pathology: 1Il. A hypothesis and program for research. - Archives of Neurology 42,
634-654.

GLENN, S. M., BRADSHAW, K. and SHARP, M. (1995): Handedness and the development of direction and
sequencing in children’s drawing od people. - Educational Psychology /5, 11-21.

HARRIS, 1. (1974): HARRIS test of Lateral Dominance. - The Psychological Corporation, New York (3rd ed).

HISCOCK, M. and KINSBOURNE, M. (1995): Progress in the measurement of laterality and implications for
dyslexia research. - Annals of Dyslexia 45, 249-268.

HYND, G. W., HALL, J, NOVEY, E. S§. and ELIOPULOS, D. (1995): Dyslexia and corpus callosum
morphology. - Archives of Neurology 52, 32-38.

KOVAC, D. (1995): Pair interaction: Handedness development. - Studia Psychologia 37, 89-92.

LAENG, B. and PETERS, M. (1995): Cerebral lateralization for the processing of spatial coordinates and
categories in lefi- and right-handers. - Neuropsychology 33, 421-439,

LALAND, K. N., VAN HORN, 1. D. and FELDMAN, M. V. (1995): A gene culture model of human handedness.
- Behaviour Genetics 25, 432-445,

MASCIE-TAYLOR, C. N. G. (1980): Hand preference and Components of 1.Q). - Annals of Human Biology 7,
235-248.

NAGAE, S. (1985): Handedness and sex differences in selective interference of verbal and spatial
information. - J. Experimental Psychol. Human Perception and Performance //, 346-354.

ORTON, S. (1937): Reading, writing and speech problems in children. - Chapman and Hall, London.

PREVIC, F. H. (1994): The relationship between eye dominance and head tilt in humans. - Neuropsychologia
32,1297-1303.

RICHARDSON, A. J. (1994): Dyslexia and syndromes of psychosis-pronenesses. - Int. J. Psyhophysiol. 24,
215-263.



188 J. BUDAY and . KAPOSI

RICCIO, C. A. and HYND, G. W. (1996): Neuroanatomical and neuropsychological aspects of dyslexia. -
Language Disorders /6, 1-13,

SULBACHER, S., THOMSON, J., FARWELL, J. R. and TEMKIN, N. R. (1994): Crossed dominance and its
relationship to intelligence and academic achievement. - Develop. Neuropsychol. /0, 473-479.

STATZ, P. (1985): Handedness subtypes in autism. - Psychiatric Annals /5, 447-450.

SZONDI, L. (1937): Contribution to fate analysis 1. Analysis of marriages. - Acta Psychologica (Amsterdam)
3. 1-80.

SYNDER, P. J., BILDER, R. M. and WU, H. B. (1995): Cerebellar volume asymmetries are related to
handedness: A quantitative MRI study. - Neoropsychol. 33, 407-419.

VAN STRIEN, J. W. and BOUMS, A. (1995): Sex and familial simistrality differences in cognitive abilities. -
Brain and Cognition 27, 137-146.

VAYER, P. (1974): Educazione psicomotoria nell” eta scolastica. - Edit. Armendo, Roma.

WITELSON, S. F. (1985): The brain connection: The corpus callosum is larger in left-handers. - Science 229,
665-668.



