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Abstract

HANDEDNESS SUBTYPES, COGNITIVE, ACHIEVEMENT 

AND PSYCHOPATHOLOGICAL MEASURES 

IN LEA RN IN G  DISABLED CHILDREN AND ADOLESCENTS

by

BRENDA BEMPORAD

Advisor: Professor Louis J. Gerstman

Achievement, cognitive and psychopathological measures were assessed 

in learning disabled ch ildren  and  adolescents with reference to age, 

sex, personal and fam ilia l  handedness.

Age predicted the most variance and was negatively correlated with 

scale scored oral and  silent reading, spelling, phonetic skills, math 

measures and Wechsler verbal fac tor scores. These findings suggest 

that learning disabilities have a cumulative negative effect. Younger 

students reported more symptomatology on self-rated measures of depression 

and  self-esteem.

Females received higher scores than males on oral reading and 

spelling tests. Fam ilial s in istra lity  (FS) did not d iffe ren tia te  

performance on achievement measures.

Pure right or left  handed were defined as those using their  preferred  

hand to write, hammer, brush teeth and  throw. R ight or le f t  mixed 

handed wrote with their  righ t or left hand, but used their nonw riting 

hand for one or more of the other tasks. Collapsing the mixed handed 

into one group obscured d ifferences  on achievement, cognitive and 

psychopathological measures. The pure right handed and lef t  mixed 

handed were the least impaired on achievement measures, and the right
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over-representation o f  the right mixed (10.3%) and  pure  left  handed 

(10.9%) in  this sample, compared to the  general population, in combination 

with the ir  low perform ance w ith in  the sample, suggests that these 

groups may be a t  greater risk fo r  academic fa i lu re  and  may be suspect 

of cerebral pathology.

There  were few main effects  fo r  personal handedness on cognitive 

measures. Males were superior to females on most cognitive measures.

FS+ received h igher  scores on some verbal measures than  FS- subjects.

The le f t  mixed handed subjects and females ra ted  themselves higher 

on self-ra ted  measures of dysphoria. FS+ subjects were rated  as more 

hyperac tive /a tten tiona lly  disordered by their  parents  than  FS- subjects 

across sex. Subjects whose verbal fac to r  scores were lower than their  

spatial fac to r  scores were more hyperac tive /a tten tiona lly  disordered 

across sex.

The least academically impaired were the FS+ le f t  mixed handed 

males and  FS-, the righ t handed, and  females; the most impaired were 

the r igh t mixed and  FS+ left  handed. The pa tte rn  of the cognitive 

scores suggested th a t  the e ffec t  of FS+ is to enhance the cognitive 

skills of the r igh t handed and the left  mixed handed, but to depress 

the skills of the pure left handed. FS+ females reported  more depressive 

symptomatology.

The results of achievement testing were discussed in terms of the 

influence of cognitive skills, psychopathology, and cerebral functional 

distance model. The influence of age, cognitive and  achievement 

perform ance and  functional cerebral distance model on measures of 

psychopathology were also discussed.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



ACKNOWLEDGEMENTS

I would like to acknowledge the help and  support of the  following large 

and  generous group: Robert Alloway, Jud ith  Baumrin, Adam  Bemporad, 

Joshua Bemporad, Jules Bemporad, Curtis Deutsch, Charles Drake, Louis 

Gerstm an, Jane  Healey, Robert E. Hicks, M artha King, Marcel Kinsbourne, 

Jacqueline Liederm an, Sheldon Roth, Abigail Smith, Benajamin Wallace, 

Jeanne tte  Wasserstein, Arnold Wilson, and the cooperative children, and 

adolescents an d  s ta f f  o f  the Landm ark  School.

T hank  you very much.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS

Page

1 INTRODUCTION AND LITER A TU RE REVIEW

37 HYPOTHESES

45 METHODS

55 DESCRIPTION OF SAMPLE

56 CHAPTER I HANDEDNESS

64 CHAPTER II FAMILY HISTORY OF SINISTRALITY

70 CHAPTER III SEX

75 CHAPTER IV HAND AND SEX

84 CHAPTER V HAND AN D FAMILY HISTORY OF SINISTRALITY

92 CHAPTER VI SEX AND FAMILY HISTORY OF SINISTRALITY

100 CHAPTER VII REGRESSION ANALYSES

115 CHAPTER VIII COGNITIVELY DISPARATE GROUPS ON

116 DISCUSSION

PSYCHOPATHOLOGICAL MEASURES

152 APPENDIX I RAW SCORES OF VARIABLES

155 APPENDIX II HANDEDNESS

172 APPENDIX III HAND AND SEX

185 APPENDIX IV HAND AND FAMILY HISTORY OF SINISTRALITY

199 APPENDIX V SEX AND FAMILY HISTORY OF SINISTRALITY

211 APPENDIX VI CELL MEANS OF ACHIEVEMENT, COGNITIVE

AND PSYCHOPATHOLOGICAL MEASURES

225 APPENDIX VII FORMS 

244 BIBLIOGRAPHY

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



IN TR O D U CTIO N  AND LIT E R A T U R E  REVIEW

This s tudy examines relationships between subtypes of handedness, 

and  some measures of academic achievement, cognitive ab ilit ies  and 

psychopathology.

Although there  has long been suspicion th a t  left  handed  people are at 

risk fo r  dyslexia, reviews have not found a consistent rela tionship  

(Beaumont, 1974; H ardyck  and Petrinovich, 1977; Porac and  Coren, 1981). 

However, in most of these studies dyslexia and  lef t  handedness are 

considered to be un ita ry  traits. There may be a t least two subtypes of 

dyslexia, and  subgrouping subjects into categories based on s trength  of 

hand  p reference, sex, and  the presence or absence o f  a fam ily  history of 

s in is tra lity  may m odify  the e ffec t  of personal handedness on measures of 

cerebral la tera lity , cognitive skills and academic achievement. In the 

light of the present d if fe ren tia t io n  of both dyslexia and  handedness 

into subtypes, the previously suspected rela tionship  between them could 

p rofi tab ly  be reexamined. In addition, there are reports of an  increased 

incidence o f  psychopathology in the learning disabled, and  an 

over-representation o f  sin istra lity  in psychopathological groups. Perhaps 

similar subgrouping of the learning disabled would reveal d i f fe re n t ia l  

risk pa tte rns  fo r  psychopathology a n d /o r  cognitive ab il i ty  pa tterns  

associated with psychopathology.

The incidence of sin istra lity  in the general population varies with the 

cri te r ia  used, but 10% is the most commonly used estimate (H ardyck  and 

Petrinovich, 1977). The distr ibu tion  of handedness, as assessed in college
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students, conforms to a J-shaped curve, with  the r igh t and  higher side o f  

the curve representing the strongly righ t handed  subjects and  the smaller 

left  side of the  curve representing the strongly left  handed. The slope, 

which is a t tenua ted  between the poles, represents the  mixed handed  

population (Briggs and  Nebes, 1975). Mixed handed in this s tudy refers 

to the use of the r igh t and  le f t  hand  for d i f fe re n t  un im anual tasks, 

e.g., someone who writes w ith  the  le f t  hand, bu t hammers with  the right.

Theories o f  the origin of handedness

Both genetic and environm ental theories of the origin o f  handedness 

have been extensively reviewed by H ardyck  and  Petrinovich (1977) and Hicks 

and Kinsbourne (1976, 1978) and  will be discussed b r ie f ly  here.

Environm ental theories suggest that: 1. Children  are taught, albeit 

unwittingly , by their  parents  and  culture  (Collins, 1975). 2. L ef t

handedness is solely the result o f  negativism and implies psychopathology 

(Blau, 1946). 3. Soldiers who happened to hold their  weapons in their

righ t hands and  thereby shielded the ir  hearts with their  left, had a

better chance o f  survival; somehow this tendency became perpetuated  

(Woodruff, 1909). 4. Perinatal b ra in  in ju ry  can produce m anifest

sin istra lity  or "pathological lefthandedness". This will be discussed 

in greater detail  below.

The two m ajor genetic theories are those of Annett  (1972, 1978) and

Levy-Nagylaki (1972). Annett  proposed tha t  the incidence of handedness

is d istr ibu ted  binomially and handedness can be accounted for by a dom inant 
%

"right shift" fac to r  which is phenotypically  expressed as right
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3

handedness. I f  no r igh t  sh if t  fac to r  is inherited , environm enta l and /o r  

random  influences m ay predominate. Levy-Nagylaki (1972) suggested a 

two-gene, fou r  allele genetic model. One gene would control in which 

hemisphere language was represented, the other, w hether handedness is 

ipsi- or contra la tera l  to the hemisphere dom inant fo r  speech.

There is considerable evidence fo r  a genetic in fluence  on the expression 

of handedness. Fam ily  studies show a positive correla tion between the 

handedness o f  paren t and  children (Annett, 1973, 1974; Hicks and  

Kinsbourne, 1982); hand  preferences of students correlate  s ign ificantly  

with the ir  biological paren ts  but not with their  step-parents (Hicks and 

K insbourne, 1974), nor  w ith  their adoptive parents (Carter-Saltzman,

1980); in fan ts  o f  r igh t handed parentage show right sided asymmetries,

i.e., hold a ra t t le  longer in their right hand, (Caplan and  Kinsbourne, 

1976) and  tu rn  spontaneously more to their r igh t than  to their  le f t  while 

babies o f  mixed or le f t  handed parents tu rn  with equal frequencies in 

e ither d irection  (L iederm an and Kinsbourne, 1980); fam ily  h istory of 

s in istra lity  predicts  severity  and recovery rates in aphasia  in both 

left and  right handed  patients (Luria, 1970; Hecaen and  Sauget, 1971).

Origins of le f t  handedness

Bakan (1971, 1973) proposed that all left handedness is the result of 

cerebral anoxia or in ju ry  during pregnancy or delivery  and  tha t  a fam ily 

history of left  handedness is mediated by a genetic predisposition to an 

abnormality, e.g., pelvic irregularities, that increase the possibility
%

of b irth  trauma. Contrad ic tory  evidence has been reported  (Bakan, Dibb
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and Reed, 1973). Satz (1972, 1973) suggested th a t  there  are two types 

of left handedness: a na tu ra l  left  handedness which is assumed to be 

due to genetic or possible environm ental influences, and  pathological 

left  handedness. The la t te r  is thought to be due  to early  brain  in jury  

in genotypical dextra ls  severe enough to cause a sh if t  in  handedness and 

produce m anifest, phenotypic  left  handedness. The total population of 

the pathological handed will be 90% left  handed, as perina ta l  cerebral 

damage is presumed random  in its effects  and there is more possibility 

for the genetically r igh t handed  (being 90% of the to ta l population) to 

have handedness shifted.

L iteratu re  Review

Few studies d i f fe re n t ia te  between people who use the lef t  hand  for all

unim anual tasks and  those who commonly use the right hand for some and

the left  for others. I shall refe r  to mixed handedness, am bidexterity  

or left handedness collectively as non-right handedness. I shall review 

firs t, non-right handedness in relationship to cognitive and  subject

variables, then dyslexia, in relationship to attempts to

subtype. Psychopathology associated hemisphere asymmetries in emotional 

processing, and w ith  sin istra lity  and learning disabilities will then be 

reviewed .

Sinistrality  as a risk factor

Sinistrality  has been considered a risk factor or m arker for cognitive 

and emotional dysfunctions because:

1. There  is considerable evidence that a large m inority  of the non-right
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handed have unusual cerebral organization. Whereas almost all right and 

most non-right handers have language functions in the le f t  hemisphere, 

many non-right handers have some language functions represented in both 

hemispheres an d  some have language functions p rim arily  in the right 

hemisphere (Goodglass and  Q uadfasel, 1954); Hecaen and  Piercy, 1956;

Milner, B ranch and  Rasmussen, 1966; Luria, 1970; Hecaen and  Sauget,

1971; Hecaen, de Agnostini, and Monzon-Montes, 1981). L ef t  handed subjects 

in the  general population show less hemispheric asymmetry when presented 

w ith  competing visual or aud ito ry  stimuli than  the righ t handed  (Zurif  

and Bryden, 1969; H ardyck and Petrinovich, 1977). T here  is also some 

evidence tha t  spatial functions are  b ila terally  organized in some non-right 

handed (Hecaen, de Agnostini and  Monzon-Montes, 1981).

T here  is no obvious reason to assume tha t  devian t cerebral organization 

should result in  in fe r io r  intellectual performance, and  certa in ly  the 

vast m ajority  of left handers function  as well as do righ t handers 

(Hardyck, Petrinovich  and  Goldman, 1976). However, Orton (1937) suspected 

that abe rran t  cerebral organization a n d /o r  dominance is associated with 

reading disorders. He had observed that re tarded  readers often  reversed 

letters or read  the m irror image of words. He had also noted that many 

dyslexic ch ildren  were left  handed a n d /o r  had "mixed dominance", i.e., 

they p refe rred  to use their  right hand and eye, bu t the ir  le f t  foot, or 

they showed no consistent handedness. He assumed tha t  these behavioral 

m anifestations index a fa i lu re  to establish fu lly  lateralized cerebral 

organization, and proposed that when stimuli are  perceived, they are 

represented in both hemispheres in mirror image relationship. Orton 

concluded tha t  reading errors result if  the dom inant hemisphere
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inadequate ly  suppresses the nondom inant image.

6

O ther observers have speculated on the association o f  incomplete or 

abnorm al cerebral relationships and read ing  dysfunctions  (Zangwill,

1960; Critchley, 1970; Satz and  Sparrow, 1973; K insbourne , 1975; Corballis 

and  Beale, 1976). B ilateralization o f  verbal (Levy, 1969) and spatial 

(Witelson, 1976) functions  has been hypothesized to compromise the 

effectiveness of one or both. These theorists use s ta tic  models, viewing 

terr ito ries  of brain  as dedicated to specific  functions. I f  a te rr ito ry  

is comm itted to two functions, it a llegedly subserves one or both 

ineff ic ien tly . However, even the more dynam ic  func t iona l  cerebral distance 

model (K insbourne and  Hicks, 1980) suggests tha t  some cerebral 

organizations may be more effec tive  for some tasks than  others, as 

in te rfe rence  between functions  is a possibility. Th is  theory predicts 

th a t  the more b ila terally  organized lef t  handed  may be less e ff ic ien t  

than  the r igh t handed  when perform ing a sequential and  spatial task at the 

same time. It is hypothesized tha t  these processes may compete for the 

same neural space when cerebral organization  is not highly lateralized.

The prediction has received some em pirical support (Berry, Hughes and 

Jackson, 1980).

2. A fam ily  history of sin istra lity  in both the right and non-right 

handed  may be a de te rm inan t of cerebral organization  (Hardyck, 1976; 

Hecaen, et al., 1981) and the profile  of cognitive skills. This evidence 

will be reviewed in detail below.

3. A cerebral insult su ff ic ien t  to cause a sh if t  in handedness may
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also cause d is tu rbed  language functioning, i.e., the lef t  handedness

caused by pathology may be expected to be associated with language

dysfunction.

It follows th a t  fam ily  studies of the pathological lef t  handed would

reveal no h igher incidence of fam ilia l  s in is tra lity  than  is found  in

children  of the r igh t handed. In obviously b rain  damaged populations an 

excess o f  le f t  handedness was found among those patients  who gave evidence 

of le f t  focal cerebral damage, but only when it was o f  early onset 

(Yanowitz, Willmore and  Rice, 1982). In the  absence of such specific 

evidence, bu t in  a population in which lef t  handedness is rife, indirect 

evidence would derive from  the absence of s ign if ican t correlation between 

the hand  p reference  of the child and  his parents. Bradshaw-McAnulty,

Hicks an d  K insbourne  (1984) found this to be the case in a sample of 

patients  w ith  m ajor mental re tardation  (IQ less than  50). However, as a 

group, both the lower functioning patients  and  their  parents exhibited 

rela tively  more non-right handedness. We can conclude tha t  families with 

relatively high incidence of sinistrality  are vulnerable  to brain 

disorders, including  pathological left handedness and  language disorders.

A sim ilar s tudy with dyslexia is possible but has not been done. In 

the general population this methodology cannot be applied, and it is 

there th a t  the lack o f  direct evidence fo r  the pathological nature  of 

le f t  handedness in individuals is most handicapping. Satz’s (1981) 

suggestion tha t  a short right foot is a m arker  for lef t  brain pathology 

may point to a solution to this problem. E ffo r ts  have been made to relate 

lef t  handedness in the general population to perinata l stress. The
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results have been negative (McManus, 1981; Spiegler and  Yeni-Komshian, 

1982). But con trary  to assertions by these investigators, such find ings 

do not disprove the  presence of pathological le f t  handedness in  s ignificant 

numbers o f  the populations. They merely fail to validate certa in  possible 

causes of this hypothesized situation. Brain maldevelopment o ften  occurs 

in the absence o f  detectable pregnancy or birth stress; and  pathological 

left  handedness may be an  instance. Left brain development may be 

compromised, some with delayed verbal/cognitive  development as a serious 

consequence and fa i lu re  to establish genetically preprogrammed right 

handedness as a triv ia l  consequence, as suggested by Geschwind and  Behan 

(1982). This "pathological le f t  handedness" in the phenotype is thought 

by some to account fo r  the  following observation.

4. There are many reports of an  increased incidence o f  sin istra lity  

in a varie ty  of pathological conditions: mental re tardation  (Hicks and 

Barton, 1975; Bradshaw-M cAnulty et al., 1984), epilepsy (Bolin, 1953), 

stammering, cerebral palsy, developmental aphasia, dysarthria , reading 

delay and  a rt icu la to ry  aprax ia  (Morley, 1965), reading disab ili ty  (Vernon, 

1957; Zangwill, 1962; Z u r i f  and Carson, 1970; Geschwind and  Behan, 1982), 

diseases of the immune system (Geschwind and Behan, 1982) (See Hicks and 

Kinsbourne, 1978, for a review).

5. However, rela tive  cognitive defic its  have been associated with 

non-right handedness even in populations in which little i f  any pathology 

would be expected, e.g., undergradua te  and graduate college students and 

faculty  (Levy, 1969, 1972; Miller, 1971; Nebes, 1971; Gibson, 1973;

Briggs, Nebes and Kinsbourne, 1976: Kocel, 1977; Johnson and Harley,
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1980). These an d  o ther  studies reviewed below, suggest tha t  some non-right 

handed may d i f f e r  from  the righ t handed on some cognitive and achievement 

measures.

In summary, s in is tra li ty  has been considered a risk  fac to r  fo r  cognitive 

deficits  because:

1. Many sinistrals may have aberran t cerebral organization  which may 

be associated with- rela tive cognitive defic its  a n d /o r  reading disability.

2. There is evidence tha t  a fam ily  history of s in is tra lity  may be 

associated with both a typical cerebral organization and  a ltered  cognitive 

skills.

3. A subset of the non-right handed (pathological left  handed) may

result from  b ra in  damage which may also cause cognitive dysfunction.

4. An increased incidence of non-right handedness has been reported in

a wide variety  of neuropathological populations.

5. Relative weaknesses in specific cognitive areas have been associated

with lef t  handedness in apparently  nonpathological populations.

Evidence of defic its  in non-right handedness

Levy (1969, 1974) assessed male science g radua te  s tudents a t  California  

Institu te  of Technology and found sinistrals to have a group mean WAIS 

Verbal IQ comparable to that o f  dextrals (mean of 142 for the left  handers 

and 138 for right handers) but a s ign ificantly  in fe r io r  mean WAIS 

Performance IQ (left handers mean 117 vs. r igh t handers 130). There was 

a 25 point discrepancy between the mean Verbal IQ score and the mean
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Perform ance IQ score fo r  the sinistrals. Also s ign if ican t  was the 

d iffe rence  between the 25 point sinistral d iscrepancy  score and  the 8 

point dextra l discrepancy score, although the righ t handers  and  left 

handers verbal IQ scored were not s ign if ican tly  d i f fe re n t .  Verbal and 

perceptual fac to r  scores were significantly  d i f fe re n t ;  the sinistrals 

had  a rela tively  elevated verbal fac to r  and  depressed perceptual fac tor 

(Levy, 1974). Miller (1971) reported th a t  le f t  handed  university  students 

have similar verbal bu t lower perform ance scores than  the righ t handed 

on tests other than  the WAIS. Bradshaw, Nettle ton, and  Taylor (1976) 

also reported  sinistrals to have a s ign if icantly  lowered WAIS performance 

IQ. Nebes (1971) found  left  handed university  students  to be inferior  

on a perceptual task compared to r igh t handed  students. L ef t  handed 

college students perform ed less well than  the righ t handed  on the Rod 

and Frame Test and  a line orien tation  task (Silverman, Adevai, and McGough, 

1966). James, M efferd , and  Weiland (1967) found  adu lt  male sinistrals 

to score lower on tests of spatial perception than  dextrals.

In contrast to these findings, and based on a larger sample, Briggs et 

al. (1976) found  no selective d ifferences on e ither  WAIS Verbal IQ or 

Perform ance IQ but a slightly though sign if ican tly  lowered Full Scale IQ 

for sinistrals. Healey (1980) found  no m ain  e ffec t  for personal handedness 

on either a verbal or spatial-orientation fac to r  w ith  university  students. 

Newcombe and  R a tc li ffe  (1973) found no d iffe rences  in intellectual skills 

between righ t and  lef t  handed. Reviewing 34 studies of cognitive functions 

in the left  handed, H ardyck  et al. (1976) concluded th a t  there were no 

significant d iffe rences  in performance on cognitive tasks between right 

and  left handed  subjects despite the fac t  tha t  the lef t  handed were
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found  d e fic ien t  on most o f  the studies of spatial skills.

C ritique  o f  methodology

Several methodological issues complicate the in te rp re ta tion  of the 

above m entioned studies of non-right handed  fo r  cognitive deficits.

Obviously a negative study does not prove the null hypothesis. Negative 

da ta  does need explanation, however. I t  is possible tha t  there is an 

increased incidence of selective cognitive defic its  in  a subset of the 

non-right handed  and  that  the proportion of this subset f luc tuates  from  

sample to sample, in fluencing  the sta tis tical outcomes in some studies 

and not in others.

Some studies defined  left handedness in so restric ted  a fashion that  

one or more subtypes of non-right handers  might have been excluded. To 

be iden tif ied  as left  handed by Newcombe and  R a tc li ffe  (1973) one had to 

perfo rm  seven out of seven tasks routine ly  w ith  the lef t  hand. Only 26 

of 823 people, about 3%, met this narrow  defin ition . With such small 

sample size, s ta tis tical significance is rela tively  ha rd  to achieve.

H ardyck  et al. (1976) found no s ign if ican t d iffe rences  in the scores of 

over 7600 r igh t and left handed school ch ildren  on intelligence and 

perform ance measures. They claimed tha t  the children were so consistent 

on the three acts tha t  they used to test handedness "as to e lim inate  the 

necessity fo r  any  mixed handedness group." (See also McManus, 1980.) 

However, most studies f ind  that  mixed handedness is quite common among 

the non-right handed, and it need not take  more than three tasks to 

iden tify  this group (Hicks and Kinsbourne, 1978; Swanson, K insbourne and
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Horn, 1980).

Some studies m ay include samples o f  subjects th a t  a re  a ttenuated  by 

selection procedures, e.g., college students and  academics who would be 

expected to be o f  above average intellectual abilities, so tha t  subgroups 

of non-right handers  w ith  deficits  may have been elim inated or greatly 

depleted (Gibson, 1973; Briggs et al., 1976).

In addition, the a t t r ib u t io n  "spatial" has been applied  to a large 

num ber of tasks w ithou t evidence that they tap  a un i ta ry  factor. 

Therefore, some o f  the  non-right handed may be d e fic ien t  on some tasks 

but not on others. Typically  researchers pick a test which seems to 

them to require  some spatial processing and  assume th a t  the performance 

on tha t  task predicts  to o ther "spatial" tasks. However, Johnson and 

Harley (1980) found  th a t  while a subgroup of le f t  handers were 

significantly  d e fic ien t  on one spatial test, they perfo rm ed  comparably 

to r ight handers on two others.

Recent evidence, reviewed below, suggests tha t  a varie ty  of factors may 

influence the perfo rm ance  of both the lef t  and  r igh t handed on some 

verbal and spatia l  tasks. The major factors tha t  have been studied in 

connection w ith  personal handedness and cognitive or laterality  measures 

are strength of handedness, sex and fam ily h istory  of sinistra lity  (FS). 

None of the studies of cognitive deficits  and  s in is tra li ty  in the reviews 

cited above categorized left handers according to these variables to 

determine if  a subtype or subtypes of the non-right handed account for 

the suspected deficits.
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Handedness, sex. FS and  cerebral organization

The study of the rela tionship  of peripheral laterality  and  cerebral 

la tera lity  to reading disorders was in itia ted  by O rton’s speculations.

The rela tionship  between handedness and cerebral o rganization is not 

uniform. As m entioned above, clinical evidence and experim ental studies 

w ith  normals suggest tha t  speech and other language processes are  left 

lateralized in the vast m ajority  of the right handed, while  the 

relationships among the non-right handed are fa r  more complex and  less 

predictable. O ther  subject variables, especially sex and  fam ily  history 

of s in istra lity , may m odify  outcomes on measures of cerebral organization. 

The influence o f  both these variables is controversial. When sex 

d ifferences  are  found  on la tera lity  measures the usual conclusion has 

been th a t  females are less asymmetrical or less lateralized. This  may 

represent d iffe rences  in cerebral organization, developmental a n d /o r  

strategy d iffe rences  between the sexes (Bryden, 1979; de Renzi, 1982; 

Sherman, 1978). Although, K im ura  and Harshman (1984) presents evidence 

tha t  females may be more focally organized for speech, but not other 

verbal functions.

The influence  o f  a fam ily  history of s inistrality  (FS) on measures of 

cerebral la tera lity  is also contradictory  (Orsini et al., 1984). Both a 

positive history o f  s in istra lity , FS+, (Hecaen and Sauget, 1971; Hecaen 

et al., 1981) and  a negative history of sinistrality , FS-, (Newcombe and 

R a tc li ffe ,  1973) have been associated with evidence of b ila teral 

functions. W arrington and Pra tt  (1973) found no association between FS
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and speech laterality . H ardyck  (1976) and H ardyck and  Petrinovich  (1977) 

in fe r  a continuum  model o f  cerebral lateralization from  the da ta  tha t  

suggests FS+ predicts to the b ila teral organization o f  language functions.

Their  form ula tion  of the  evidence is tha t  the FS- r igh t handed  are  more 

completely lateralized fo r  language functions than  any  o ther  group; and 

tha t  the FS+ lef t  handed  a re  least lateralized and  a t  the opposite end 

of the continuum. The FS+ righ t handed are in te rm edia te  to these groups. 

The little evidence availab le  for the FS- lef t  handed  group suggests 

tha t  they may be ind is tinguishable  from  the FS- r igh t handed , and no 

f irm  predictions are  made fo r  this group. Although acknowledging tha t  

there are sex d iffe rences  in la tera lity  findings, H ardyck  (1976) believe 

these influences are  minimal.

Evidence of d i f fe re n t ia l  perform ance in subsets o f  non-right handedness

The above suggests tha t  sex and  handedness, both personal and  fam ilial, 

may influence measures of cerebral laterality . The da ta  th a t  FS, sex, 

s trength  of handedness and  their  interactions may m odify  perfo rm ance on 

cognitive and achievem ent tasks will be reviewed below.

Family history of s in istra lity

As already noted, Briggs et al. (1976), who studied univers ity  students, 

found tha t  left  and mixed handed subjects had a small bu t  significantly  

lowered Full Scale WAIS, un ifo rm ly  across the Verbal and  Perform ance 

subscales. But across all handedness groups, FS+ subjects had  lower Full 

Scale IQ scores. Also assessing university  students, Bradshaw et
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al. (1981) found  a h istory of fam ilial s in istra lity  was associated with 

lowered perceptual and  verbal factors.

Handedness and  fam ily  history o f  sinistrality

Carter-Saltzm an (1979) reported  that both righ t and  lef t  handed FS+ 

subjects w ith  two or more le f t  handed relatives had  h igher  scores on the 

Perceptual Maze Task, H idden  Patterns, and reading  tests. Subjects with 

only one left  handed  fam ily  member scored lower, and  the lowest 

performances on all  th ree  tasks were by the le f t  handed  w ith  no sinistral 

relatives. She speculated th a t  this group may have inc luded  members 

with minimal cerebral pathology.

Studying only righ t handed subjects, Yeo and  Cohen (1983) found 

that FS+ subjects, especially females, had lower scores th an  FS- subjects 

on the H idden  Figures Test; and FS+ subjects, especially males, had 

lower scores on tests on perceptual speed, scanning columns o f  words and 

numbers fo r  a target. However, they found no d iffe rences  between the FS+ 

and FS- right handed  on a w ritten  verbal fluency test. S tudying only 

the lef t  handed, Gregory, Alley and Morris (1980) found  no FS e ffec t  on 

the Spatial Reasoning Test from  the D iffe ren tia l  A p ti tude  Test.

H arshm an, Hampson and Berenbaum (1983) added  a d isquieting note to 

the study of the  influence  of fam ilial sinistrality. They pointed out 

that the c r i te r ia  fo r

determining FS has varied widely, and their unpublished find ings suggest 

that lax versus s tr ic t  c ri te r ia  may actually reverse outcomes!
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Streneth of handedness

Swanson et al. (1980) investigated the patterns on Prim ary  Mental 

Abilities (PMA) scores of ch ildren  in the fo u r th  and again in the  seventh 

grade. Children were classified as "pure" lef t  handers i f  they wrote 

and threw a ball w ith  the lef t  hand or "mixed" if  they wrote or threw 

with the left. Both groups showed a s ign if icant fall in scores between 

the firs t  and second testing. However, the pure  left handers initia lly  

had significantly  better  PMA IQ scores than average fo r  the school in 

the fou rth  grade (111 vs. 102) and fell to just slightly lower than  the 

class average in the seventh grade. The scores of the mixed group were 

significantly  lower than  the average in the fo u r th  grade (94.9 vs. 108) 

and by the seventh grade were almost 19 points below the average (88.1 

vs. 107).

The numbers of subjects in this study is small and, as the investigators 

note, a large scale longitudinal study is necessary to establish defin ite ly  

the relationship between handedness and cognitive abilities a t d if fe ren t  

ages. Nonetheless, several possibilities are raised by this 

report: 1. Pure or f irm  left  handers may have some superior abilities, 

although possibly only transiently. 2. Cognitive ability  score elevations 

(and profiles) may change across the life span. It is possible that 

only some functions vary, or that some vary more than others, and that 

some decline (or improve) over time, only to change directions again. Left 

handers in general may su ffe r  a decline in rate of development of cognitive 

abilities during their  second decade. 3. Mixed left handedness may be a
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m arker o f  vulnerability . Their  poor perform ance and  inconsistency suggests 

tha t  some members o f  this group may be pathological le f t  handed.

The largest declines suffered  by the lef t  handers were on the Spatial 

and  the Num erical subtests (-2.0 and  -2.3) versus Verbal (-1.1) and 

Reasoning (which gained an insign ifican t 0.4). It is possible tha t  the 

perceptual defic its  tha t  have been found in studies reviewed here are 

tapped by both the Spatial and  Numerical Subtests o f  the PMA.

However, in a study of handedness, FS and  sex, reported  above, 

Carter-Saltzm an (1979) found tha t  the group who perform ed best on spatial 

and reading  tasks, FS+ subjects with two or more left  handed relatives, 

were "decidedly ambidextrous."

Sex

Gender d iffe rences  in cognitive abilities are  usually  described in

terms of a rela tive superiority  of verbal f luency, spelling, f inger

dexterity , and  perceptual speed fo r  females and visual spatial, mechanical

and m athem atical abilities for males (Maccoby and  Jacklin , 1974). However,

there are tasks which are prim arily  visual-spatial at which females

excel; such as the perception of f ine  visual de ta il  when in te rp re ting

the meaning of fac ia l expression (Bahrick, Bahrick, and  Wittlinger,

1975) and  visual memory (Harshman et al., 1983). Male superiority  for

some verbal functions is demonstrated by the following studies: verbal

reasoning (Bennett, Seashore and  Wesman, 1959); general in fo rm ation
%

(Miele, 1958); mathematical reasoning (Hilton and  Berglund, 1971; Svensson,
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1971). Although estimates vary  widely, combined studies suggest tha t  

the proportion of male to fem ale dyslexics is fou r  to one (Owen, 1978).

The litera tu re  on gender d iffe rences  and  the ir  interactions with personal 

and  fam ilial handedness and  s trength  o f  hand  preference on cognitive 

measures will be reviewed in the next two sections.

Gender interactions with fam ily  history  of sin istra lity

The work of several investigators suggest tha t  fam ilia l  sin istra lity  

in teracts with sex to m odify  scores on spatial tests. Kocel (1977,

1980) and  Healey (1981) found  th a t  among males, FS+ was associated with 

a decrement in spatial fac to r  scores, but among females, FS+ was associated 

with an  improvement in perform ance. The opposite f ind ings were reported 

by McKeever and H o ff  (1980), using the S ta ffo rd  Identical Blocks, and 

Marino and McKeever (1982) using a clockface task. These investigators 

report tha t  FS+ males perform  better  than  FS- males and the FS- females 

perform  better than  the FS+ females.

A critical d iffe rence  between the studies by Healey and  Kocel and 

those by McKeever and colleagues may be tha t  the form er used prim arily  

mental ro ta tion tasks and the la t te r  did not. Mental ro ta tion has been 

related to left hemisphere ac tivation  as measured by electroencephalography 

(Ornstein et al., 1980). This may reflec t the fac t  tha t  some subjects, 

especially females, may rely more on verbal than  spatial strategies to 

perform  mental ro ta tion tasks.
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A positive history  o f  sin istra lity  may be associated w ith  enhanced  

verbal perfo rm ance in females. In a study of 5 to 7 year olds, Pringle, 

Anderson and  J a f f e  (1985) used a color naming task, a subtest of the 

R ap id  A utom atic  Nam ing (RAN) Test. Poor perform ance on the RA N has been 

corre la ted  w ith  reading  failure. They found  tha t  girls w ith  two or more 

sin istra l relatives were fastest on the rapid  color nam ing task. Girls 

with  only one sin istra l relative were slower and  FS- girls were the 

slowest. There was no correlation between speed of reading  and  FS in 

boys.

Carter-Saltzm an (1979) reported tha t  there were no s ign if ican t 

in terac tions  between sex and FS on reading and  spatial tests a lthough 

males perform ed better on the spatial tests and  females scored

nonsignif icantly  higher on the reading tests. As noted above she found

subjects with two or more left handed  relatives to receive h igher scores 

on reading  and spatial tests than those with only one or no sin istra l 

relatives.

Gender. FS and handedness

Healey (1981), who assessed verbal and spatial abilities 

tachistoscopically, noted tha t  "Handedness m odified  these in terac tions  

such tha t  male righ t handers w ithout FS (FS-) had the most m arked  RV F 

(right visual f ie ld) asymmetry while the female left handers w ith  FS+ 

had a reversed (LVF) asymmetry; these two subgroups also scored highest

in spatia l  ab il i ty  with respect to their  sex groupings." These two

subgroups represent the poles of the continuum  suggested by combining 

the H ardyck  model with the evidence of d if fe ren tia l  la te ra lity  effects
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reported between males and  females.

Kocel noted tha t  among the strongly lef t  handed, FS- was associated 

with enhanced scores on verbal tests fo r  females but w ith  decreased 

verbal scores fo r  males. Healey found  similar trends fo r  the interaction 

of FS, gender, and  the verbal fac to r  she assessed, but they did not reach 

statistical significance.

Bradshaw et al. (1981) who found  a "striking WAIS Perform ance deficit" 

among lef t  handers especially those with a FS+, found  no interaction 

with gender.

Gender in teraction with handedness and strength  of handedness

McGee (1978) found  tha t  sin istra lity  in males enhanced scores on a 

rotation task and depressed those in females. Two large sample studies, 

1000 - 2500 subjects, yielded contrad ic tory  findings. Yen (1975) reported 

that s in istra lity  in males was associated with poor spatia l performance 

and no rela tionship  with handedness was found  in females. Sanders,

Wilson and Vandenberg (1982) found left  handed females to be inferior 

and left  handed males to be superior in spatial abilities. In a large 

review and re-analysis of three studies of sex and handedness effects, 

Harshman et al., (1983) concluded tha t  in high reasoning groups, as 

determined by scores on the R aven’s Progressive Matrices, righ t handed 

males were superior to left  handed males and lef t  handed  females were 

superior to right handed females on a wide varie ty  of spatial tasks, and 

the opposite pa ttern  was true for the low reasoning group. The latter

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



21

pattern , le f t  handed males and r igh t handed females superior, also held 

fo r  most verbal tasks in the high reasoning group. There  was no discerna- 

ble pa tte rn  fo r  the  low reasoning group on verbal tests. However, they 

reported  tha t  both male and  female lef t  handed scored higher than the right 

handed  on the Christensen and G uilfo rd  Expressional Fluency test, 

especially in the high reasoning group. Perceptual speed tests produced 

the same results as the high spatial group, r igh t males and left  females 

superior; but in the low reasoning group both male and  female left handed 

perform ed best.

Johnson and Harley (1980) gave 120 male and  female right and left handed 

university  students the Mill Hill vocabulary test (a verbal task), Flags 

(a spatial task) and  two verbal and two perform ance subtests of the 

WAIS. Both male and  female firm ly left handed  subjects had significantly  

e levated Mill Hill scores but lowered scores on the Flags test than 

dextrals  or mixed left  handed subjects. Mixed lef t  handers and dextrals 

d id  not d i f f e r  s ign ificantly  on spatial or verbal tests a lthough the 

mixed lef t  females showed a trend toward depressed verbal scores. No

other test d if fe ren tia ted  handedness conditions. The authors concluded

that  handedness is a better predictor of cognitive abilities than  gender.

They also note tha t  the spatial fac tor assessed by the Flags test d iffers

from  that assessed by the WAIS, and that the Mill Hill scores did not

correla te  well with the WAIS verbal subtests.
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Summary o f  evidence of d iffe ren tia l  perform ance associated w ith  non-right 

handedness

The evidence presented here suggests th a t  groups based on subject 

variables (handedness, strength of hand  preferences, sex and FS) may 

perform  d iffe re n t ia l ly  on spatial and  verbal tasks; and tha t  the terms 

spatial and  verbal are  too global and need d if fe ren tia t ion  and  refinem ent. 

With the exception o f  sex, the subject variables may be d e fined  in a 

varie ty  o f  ways and  the Harshman et al. (1983) caveat with respect to FS 

may well apply to handedness and  s trength  of handedness criter ia .  Recently 

Healey, Leiderm an and  Geschwind (in press) found fou r  handedness factors, 

i.e., evidence tha t  handedness is ne ither a unidimensional nor bipolar 

trait.

H arshm an et al. (1983) also note th a t  other variables such as reasoning 

ability  may considerably  a lter outcomes on sex by handedness performance. 

This group is cu rren tly  exploring the e ffe c t  of other m oderating variables.

As handedness, s trength  of handedness, sex and FS influence  perform ance 

on cognitive skills, these variables may predict, in part, academic 

achievement. The following section will review the litera tu re  on the 

cognitive defic its , part icu la rly  spatial deficits , thought to underlie  

reading disability.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



23

Dyslexia

Physicians and some psychologists often  conceptualize dyslexia  as a 

language disorder (McCready, 1910; Ewing, 1930; R abinov itch , 1959;

Vellutino, 1980) or a visual, spatial or perceptual dysfunc t ion  (Orton,

1937; Herm ann and  Norrie , 1958; Shankweiler, 1963). More recently  dyslexia 

has been regarded as a group of disorders characterized  by correlates of 

defic its  associated w ith  language (auditory  or phonemic), visual spatial 

(or perceptual) functions, or both. These will be reviewed below.

Other investigators, o f ten  educators and psychologists, distinguish 

between reading problems based on d iff icu lties  with  decoding ind iv idual 

syllables and words, i.e., apprecia ting  the phonemic-grapheme 

relationships, and  im pairm ent of textual comprehension, or both (see 

Maria and  MacGinite, 1982, fo r  a review). They describe models which 

describe a parallel and  in terac tive  process of reading, in which stress 

is placed on bottom up (decoding to comprehension) or sim ultaneous bottom 

up and top down strategies. These emphasize often  excessive reliance of 

disabled readers on one or the other approach (Rum elhart, 1977; Kintsch, 

1979). There has been little  investigation of the rela tionships between 

these approaches, a lthough most would agree on the im portance of phonetic 

skills, for oral language and  decoding, and memory functions  for reading 

ability. I shall review the litera tu re  relevant to those who stress the 

d istinctions between language or verbal and spatial functions.

Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



24

Dyslexia subtypes

The f irs t  da ta  based a ttem pt to d i f fe re n t ia te  subtypes from  a group of 

disabled readers was by Kinsbourne and  Warrington (1963). They studied 

th irteen  backw ard  readers selected fo r  having large (greater than twenty 

points) discrepancies between their  Wechsler Verbal IQ and Performance 

IQ scores. Those with  the lower Verbal score, mostly males, were 

characterized by im paired expressive and receptive language functions.

The second group, mostly females, had  no language d iff icu lties  but did 

have evidence of constructional ab ility  and  a Gerstm ann syndrome with 

defic its  on tests of f inger  order sense, r igh t-left  d iffe ren tia tion , 

spelling and arithm etic . (Non-right handedness and  a history of perinatal 

b rain  damage were over-represented in the la t te r  group.) The syndrome 

of the f irs t  type is similar to the picture  seen in adu lt  aphasia; the 

second syndrome suggests an im pairm ent of the dom inant parietal or 

biparieta l cortex.

Denckla (1977, 1979); Mattis, French, and  R ap in  (1975); Mattis (1978); 

Petrauskas and  Rourke (1979); Fisk and  Rourke (1979); Pirozzolo (1979) 

and Morris (1981) have found similar d istinctions among disabled readers 

in much larger scale studies of children and adults from  d iffe ren t  

socioeconomic groups. Each of these groups o f  investigators f ind  a group 

with dysfunctions in e ither the area of language or visual-perceptual 

processing or both. There are d ifferences  in the find ings of these 

investigators which may be due to d ifferences  in selection procedures or 

to the tests used. Both the language and the perceptually disordered
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subgroups are  described d if fe ren tly  by each investigator.

Wepman (1962), Myklebust (1965) and Boder (1971, 1973) have claimed 

tha t  disabled readers divide into those with a ud ito ry  or dysphonetic 

deficits; those w ith  visual or dyseidetic deficits; or those who have

both types o f  diff icu lties. The extent to which the similarly named

subtypes correspond or overlap has not been investigated  except by 

Pirozzolo’s confirm ation  (1979) of the subtypes id en t if ied  by Kinsbourne 

and  Warrington (1963). There has not been a s tudy  to determ ine if  the 

auditory-language-dysphonem ic or the v isual-spatial-perceptual 

dysfunctional subtypes iden tif ied  by d if fe re n t  investigators are  groups 

tha t  make sim ilar errors or have similar deficits. However, there is 

some evidence tha t  the two major descriptions of visual spatial deficit 

dyslexia do not re fe r  to the same entity, but to two d if fe re n t  syndromes 

tha t  imply im pairm ent in d i f fe re n t  parts of the brain.

Mattis et al. (1975) and Mattis (1978) described a subgroup of disabled

readers character ized  by : 1. Wechsler Perform ance IQ o f  at least ten

points less than  the Verbal IQ, 2. Raven’s Coloured Progressive Matrices 

percentile less than  equivalent Perform ance IQ, and  3. borderline or lower 

score on the Benton Test of Visual Retention (ten second exposure, 

immediate reproduction). A similar subset was found  by Denckla (1977). 

These find ings suggest nondom inant, usually right, posterior cerebral 

dysfunction. The Gerstmann syndrome dyslexia described by Hermann and 

Norrie (1958); Herm ann (1959); Kinsbourne and W arrington (1963); 

Shankweiler (1963); Fisk and Rourke (1979) and Pirozzolo (1979) suggests 

dom inant, usually left, parietal or biparietal dysfunction.
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H erm ann  and  Norrie  (1958) and H erm ann  (1959) suggested tha t  a d irectional 

or orien tational defic it ,  r ig h t / le f t  d iscrim ination , im pairm ent is the 

central d isab ili ty  in  both Gerstm ann syndrom e and  dyslexia. "This 

d isturbance  of lateral orientation rela tive to body schema was said to 

in te rfe re  with reading acquisition by producing errors such as reversals, 

rotation, and  disfigurem ent of visual symbols" Doehring, 1968, p. 9). 

K insbourne  and  Warrington (1963) described this syndrome as a d i f f ic u l ty  

with sequential ordering (as evident in tests o f  f inger agnosia, as well 

as a r i thm etic  and spelling error patterns) and  postulated this to be the 

common and lim iting factor in both the G erstm ann syndrome and one type 

of dyslexia. The type of spelling and  a ri thm etic  errors commonly seen 

in this subgroup involve d iff icu lties  apprecia te  sequential order: letter  

order is mistaken and place value confusions decrease arithm etic  

performance.

Thus, these two groups of investigators have noticed that there are 

some reading  re tarded  subjects who have a syndrome which when found  in 

an adu lt  would suggest dom inant parie ta l or biparieta l lobe damage, and 

hypothesized that the dyslexics who have sim ilar symptoms have a spatial 

processing dysfunction, conceptualized as e ither  a d irec tiona l/  

o rien tational or sequencing disability.

O ther large scale studies of disabled readers have also round evidence 

of r igh t-left  discrim ination d iff icu lties  (Shankweiler, 1963; Belmont 

and Birch, 1965), f inger agnosia (Reed, 1967; Doehring, 1968; Satz,

Friel and  Rudegeair, 1974; Petrauskas and  Rourke, 1979; Fisk and Rourke,
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1979) or both (L effo rd , Birch and  Green, 1974).

Deficits, dyslexia and sin istra lity

Some have wondered i f  there is a rela tionship  between evidence of 

d irectional or spatia l  processing dysfunction  an d  lef t  or mixed 

handedness. Both O rton (1937) and Zangwill (1960) noticed an increased 

incidence of s in istra lity  in the dyslexics they saw. Zangw ill  "suggested 

that ill-lateralised dyslexics show associated disabilities of a spatial 

and constructional na ture , whilst the well-lateralised cases present 

dyslexia in a much purer  form, as an  isolated disability" (Shankweiler, 

1963). In a s tudy of twelve re ta rded  readers, Shankweiler  noted, in 

addition  to d if f icu l t ie s  on perceptual and constructional tests (e.g., 

copying a cube, trac ing  hidden figures in  a complex design, hum an figure 

drawing, w riting  script legibly) and many reversed letters when reading 

and w riting, there  were r igh t-left  d iscrim ination  d iff icu l tie s .  "Reversals 

are of three types: 1) lateral inversions of ind iv idua l  letters (e.g. as

reflected in confusions of "b" fo r  "d"); 2) reversal of the position of 

letters w ith in  the word ("warp" for "wrap"); 3) reversal of whole words 

or syllables (e.g., "saw" for "was"). All three types of reversals 

often  occurred in the same sample o f  reading  or writing" (Shankweiler, 

1963). These errors  occurred in ten of the twelve subjects. Two of the 

subjects were le f t  handed and six had fam ily  histories of sinistrality.

In a s tudy of dyslexic children, Doehring (1968) found  th a t  when he 

removed the data  of the left  handed subjects, the previously significant 

factors o f  spatial orien tation  ( r ig h t/ le f t  d iscrim ination) and  finger
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agnosia fo r  the le f t  hand  no longer distinguished between the normal and 

dyslexic groups. This  suggested that the left  handed  ch ildren  had the 

most d i f f ic u l ty  w ith  these tasks. This, however, was not tested directly.

Perhaps the most suggestive indication of an  association between a 

directional d isab ili ty  and  lef t  handedness comes from  Pirozzolo (1979).

He studied two samples of dyslexics: a language dysfunc tiona l group and 

one characterized  by visual spatial deficits  "such as d irec tional and 

typographical d isorientation, spatial dysgraphia and  dyscalculia  and 

finger agnosia" (Pirozzolo, 1979, p.86). He also noted  these subjects 

usually have a Wechsler PIQ less than the VIQ and  make le tter  and word 

reversal errors. He found  that the visual-spatial d e f ic i t  group showed 

shorter saccadic latencies toward verbal stimuli p resented in the  left 

visual f ie ld  than  normals or the language dysfunc tiona l group. This 

suggested to him that  the visual-spatial defic it  group had ineff ic ien t  

left hemisphere processing, i.e., r ight hemisphere control of lateral 

gaze was overriding. In an earlier study, Pirozzolo and  R ayner (1978) 

had found  tha t  normal le f t  handers show no asymm etry fo r  saccadic latencies 

whereas r igh t handers  make saccadic movement w ith  shorter  latencies to 

the right.

In summary, there  are  two major descriptions o f  visual-spatial deficits 

associated w ith  dyslexia. One is characterized p r im arily  by a coincident 

impairm ent of the Wechsler PIQ, Raven’s Coloured Progressive Matrices and 

Benton Test of Visual Retention and implicates the righ t posterior 

cerebrum. The other includes symptoms associated with  the Gerstmann 

syndrome which has been characterized as a directional, orien tational or
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sequencing de fic it ,  and  suggest dom inant parie ta l or b iparieta l 

dysfunction. There  is some evidence tha t  le f t  or mixed handedness may 

be associated w ith  spatial, d irectional, or sequencing d iff icu lties .

The most secure evidence fo r  a relationship between sin istra lity  and 

dyslexia could be more direct: the identif ica tion  o f  a dyslexic subtype 

characterized  by a high incidence of left  handedness a n d /o r  familial 

sinistrality . Some recent evidence from  a totally d i f fe re n t  perspective 

suggests tha t  such a sybtype exists.

Lefthandedness. dyslexia and vulnerability  to immunological diseases

Geschwind and  Behan (1982) reported an association between left handedness 

and  certain  diseases they refer to as derangement of the immune 

system: m igraine, diabetes, asthma, myasthenia gravis and  allergies.

They also confirm ed  the previously reported association between left 

handedness an d  learning disability. They speculate tha t  a common factor, 

testosterone, operating prenatally, delays immunological development and 

the m atu ra tion  of the lef t  hemisphere, generating vu lnerab il i ty  to 

dyslexia, as well as a tendency toward left  hand preference. The 

hypothesis also accounts for the greater incidence o f  dyslexia in males.

Just as s in is tra lity  in a family is a m arker for vu lnerab il i ty  to mental 

re ta rda tion  (Bradshaw-McAnulty et al., 1984), it is a m arker for 

vu lnerab il ity  to diseases of the immune system. The dyslexia associated 

with this syndrom e may be one subtype. It is not yet known whether the 

dextra l and the sinistral related groups, d i f f e r  in terms of the pattern 

of cognitive d e fic i t  and the locus of inadequate b ra in  function.

Therefore, there is cumulative evidence that left handedness, though not
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a characteris tic  of all dyslexia, may character ize  a subtype of this 

disorder.

Psvchooathv:Evidence for emotional d isturbance  in sinistrals 

Zangwill (1960) who studied mixed and  lef t  handed ch ildren  and adults 

with reading and  educational disabilities concluded that " indeterminate 

cerebral dominance may be associated with  temperamental instability  and 

undue sensitivity  to stress." Orme (1970) found that left  handed girls 

were more "unstable" than righ t handed  girls in a detention home for 

juveniles. Hicks and  Pellegrini (1978) reported  that left and mixed 

handed students were more anxious th an  right handed ones. Lishman and 

McMeekan (1976) found an increased incidence o f  s in istra lity  among 

psychiatric  patients. Left handedness was more common among the younger 

male and psychotic, especially the m anic  and schizoaffective patients.

While none of these studies o f fe r  any  convincing explanation of these 

relationships, they raise questions about a possible brain basis for 

emotional problems in left handers.

Evidence for hemispheric asymmetry in emotional processing 

There is increasing evidence from  normals, and neurological and 

psychiatric  patients that the two cerebral hemispheres may be 

d if fe ren tia l ly  involved in the m ediation of affect:  the right more

active during  the processing of negative emotions and the left  more 

involved in the processing of positive, pleasant or happy, feelings.

Studies with normal subjects 

Haggard and Parkinson (1971) and Carmon and  Nachson (1973) studied
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normal subjects using the dichotic listening technique. They found the 

righ t hemisphere to be better able to assess emotion in speech or nonspeech 

(crying or laughing) sounds. Dimond, Farring ton , and  Johnson (1976) had 

normal subjects ra te  short films which were d irected  by means of a 

specially designed lens to e ither the lef t  or r igh t hemisphere. Those 

films which were d irec ted  to the r igh t hemisphere were rated  more 

unpleasant or horrific . In general, the ra tings  o f  the lef t  hemisphere 

viewed films correspond closely to the ratings obtained under conditions 

of free  vision. The authors suggest tha t  the lef t  hemisphere judgments 

may predom inate  over those o f  the r igh t in everyday life.

Dimond and F arring ton  (1977) found th a t  hea rt  rate, an  indicator of 

arousal, was increased during  films of a surgical procedure when they 

were shown to s tudents’ right hemispheres and when a cartoon was shown 

to the left  hemisphere. The authors concluded tha t  the "left hemisphere 

is specialized for processing positive a ffec tive  inform ation , while the 

right is specialized fo r  processing negative information."

Sackeim and G ur (1978) found that normal subjects rated  as more

emotionally intense photographs of faces tha t  were composed of le f t  side

composites than righ t side composites of the original photographs. As

the left  side of the face is relatively more under  the control of the

right hemisphere, this f ind ing  argues for greater involvement of this

hemisphere in the processing or expressing of emotion. However, these

results were strongest for the negative emotions (anger, disgust, sadness,

fear) and a ttenuated  for the positive affec ts  (happiness, surprise).
%

The authors suggest tha t  "as in the case of the processing of emotional
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in fo rm ation , the d irec tion  o f  hemisphere control over emotional expression 

may be determ ined  by the type of emotion being expressed."

Studies o f  neurological patients

Goldstein (1939) noted th a t  patients with left  hem isphere lesions were 

prone to "catastrophic reactions," which consists of anxie ty , hostility, 

crying and  compensatory boastfulness.

R ight hemisphere lesions are  more often associated with  ind iffe rence  

reaction or un ila te ra l  neglect as described by Babinski (1914) and reviewed 

by Hecaen and  A lbert (1978). This syndrome is charac te r ized  by 

in d iffe rence  or even den ia l  o f  d isability  which usually includes a left 

hemiparesis. The pa tien t  is o f ten  jocular and may even ascribe the 

a ffec ted  limb to ano ther  person. Gainotti (1972) studied 80 patients 

with lef t  hemisphere lesions and  an equal num ber with  contra la tera l  

lesions and  found  the catastrophic  reaction to be more common in the

form er group and  the ind iffe rence  reaction to be more common in the

patients w ith  r igh t hemisphere lesions.

Similar observations have been made a fte r  un ila tera l in traca ro tid  sodium 

amytal injections in tended  to determine which hemisphere is dom inant for 

language processing prior to brain  surgery. The e ffec t  on the dom inant 

hemisphere is to produce a transien t dysphasia. Perria , Rosadini and Rossi 

(1961) and  Terzian  (1964) have reported behavior s im ilar to the 

catastrophic  reaction during  the recovery of the left  hemisphere from

inactiva tion  and  a euphoric response following right hemisphere

inactivation.
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Right hemisphere lesions impair memory fo r  the emotional aspects of 

short stories more th an  lef t  hemisphere damage (Wechsler, 1973). Heilman, 

Scholes and  Watson (1975) noted tha t  patients with  r igh t or left 

tem poroparie ta l lesions were equally adept at com prehending the content 

of tape recorded sentences but those with  the r igh t hemisphere damage were 

less able to com prehend the affec tive  significance of speech. For a 

recent review of this topic, see Sackeim, Greenberg, Weiman, Gur, 

Hungerbuhler, and  Geschwind (1982).

Studies with psychiatric  patients

Using a d ichotic  listening task, Moscovitch, Strauss and  Olds (1981) 

assessed severely depressed women before and a f te r  un ila tera l ECT 

treatment. In this task, competing verbal s tim uli are simultaneously 

presented to both ears; normal right handers report  the information 

going into their  r igh t ear more accurately ind ica tive  of dominant (left 

hemisphere) activity . However, in this group f ive  of the seven women 

had perform ance suggestive of "left hemisphere dysfunc tion  or elevated 

right hemisphere activation." A fter treatm ent fou r  of the five 

demonstrated clinical improvement and the usual right ear (left hemisphere) 

superiority; the one who did not relapsed w ith in  a few months despite 

in itial clinical improvement. This study suggests tha t  increased right 

hemisphere activ ity , or decreased left  hemisphere activ ity , or both, may 

be associated with depression.

Warneke (1975) reported a fourteen year old boy diagnosed as manic 

depressive (bipolar disorder) in whom "the neuropsychological test battery
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revealed r igh t hemisphere dysfunction, most prom inent in  the 

fronto-temporal areas with some bilateral dysfunctions  frontally ." The

reported test scores were consistent with this in terpre ta tion : the WIC

verbal IQ was 92; perform ance IQ was 69. A f te r  the pa tien t  recovered 

(he was stabilized on lith ium ) his scores were: verbal IQ 94 and

perform ance IQ 93, a gain of 25 points in the PIQ.

The above review suggests tha t  there is a decrem ent in  perform ance on 

tasks m ediated p rim arily  by- the right, nondom inant, hemisphere in subjects 

who are clinically  depressed. For a recent review of the neurology of 

affec t,  see K insbourne  and Bemporad (1984).

Evidence of Emotional Dysfunction in Learning Disabled Children

Learning disabled children may be more emotionally distressed than 

their peers as they are less able to be e ffec tive  in one .of the major 

areas o f  their  lives. An extreme position is taken by Eisenberg, 1978: 

"The inev itab ili ty  of psychiatric  d isturbance in poor readers stems from 

the pivotal role for success in schooling is, in the f ir s t  instance, 

reading. Not only is this the major demand on the child  in the early 

grades, but it is the fu lc rum  for the rest of his being." However, the 

following study does not support the suggestion tha t  all dyslexic children 

are disturbed.

Rourke and his associates fac tor  analyzed responses to a 600 question 

Personality Inventory  for Children (PIC) by mothers of 100 learning 

disabled children. They found four subtypes; the largest group (N=37) 

of children were not distinguishable on this assessment from their
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non-learning disabled peers. But 1. Tw enty  ch ildren  appeared depressed.

Their  profiles  suggested "poor in terpersonal function ing , social isolation, 

and  poor self-esteem." 2. Ten subjects had  "somatic concerns" and "visual 

problems." They were fu r th e r  characterized as having  less serious academic 

problems than  the rest of the group. 3. T hirteen  subjects were described 

as "hyperactive"...personally insensitive, disobedient, and  disrespectful 

(Rourke and  Fisk, 1981). Thus 43% of this sample had evidence of 

depression, somatization or hyperactiv ity .

Brumback and  Staton (1983) have hypothesized a rela tionship  between 

depression and  poor r ight hemisphere m ediated spatia l skills in learning 

disabled children. In studies with  S trang (1981) Rourke found  that 

ch ildren  with  relatively poor verbal and  language abilities but well 

developed visual spatial skills had PIC profiles s im ilar to the 

non-learning disabled children with little  evidence of psychopathology.

However, the children with the opposite patterns, i.e., poor visual 

spatial skills were similar to the depressed learning disabled group 

(Rourke and  Fisk, 1981).

Summary o f  the review of relevant aspects of psychopathology 

There may be a relationship between sin istra lity  and  psychopathology.

These may represent the pathological left  handed whose emotional as well 

as in te llectual functions may be compromised by brain  injury.

A lternatively , some patterns of cerebral organization associated with a 

subtype of left  handedness may be part icu larly  vulnerable to psychiatric  

dysfunction.
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There is evidence fo r  the asymmetrical cerebral processing o f  emotions, 

and r igh t hemisphere dysfunc tion  has been associated w ith  depression. 

Psychopathology has been associated with learning disab led  children, and 

specifically w ith  visual spatia l deficits  in learn ing  disabled children.

Summary and Conclusions

The above review suggests tha t  subject variables, handedness, sex and 

FS and their  in teractions, may influence outcomes on measures of cerebral 

organization, cognitive function  and reading. T herefore , the relationships 

between the subject variables and measures of cognitive and  achievement 

were explored.

One or more types of dyslexia may be associated with  cognitive deficits 

conceptualized as spatial, d irectional, orientational a n d /o r  sequencing 

dysfunction. There  is also evidence tha t  personal s in is tra li ty  may be 

associated with some of these deficits  in the learn ing  disabled.

Therefore, the rela tionships between the subject variables and measures 

of cognitive and  academ ic achievement were explored.

An increased incidence in personal s in istra lity  has been associated 

with psychopathology, and  the learning disabled, especially those with 

visual spatial defic its ,  are  reported to have more psychopathology. As 

various subject variables may modify the effec ts  o f  personal handedness 

on measures of cerebral organization and cognitive function , these 

variables were explored in relations to assessments of psychopathology.
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HYPOTHESES

The hypotheses concern the three m ajor independent variables and  their 

interactions: handedness (or hand), sex and fam ily  history of s in istra lity  

(FS). C ontrad ic to ry  hypotheses are generated  when the evidence is 

contrad ic tory . Verbal measures will re fe r  to: The Wechsler Verbal

Scale IQ (VIQ), the Wechsler Verbal Scale subtests, the Peabody P icture 

V ocabulary  Test, and  the Bannatyne Verbal Factor. Spatial measures 

refers  to the Wechsler Performance Scale IQ (PIQ), the Wechsler Perform ance 

Scale subtests, the Raven’s Coloured Progressive Matrices, the Berea 

Gestalt, measures of the Karnovsky Test of Mental Rotation, and  the 

B annatyne Spatial Factor. Achievement measures refers to the Gray Oral 

R eading Test, Slosson Oral Reading Test, S tanford  Spelling Test, S tanford  

Work Skills Test, S tanford Reading Comprehension and the S tanford  or Key 

Math Test. Psychopathology measures will re fe r  to the Birleson Depression 

Inventory , Short Child Depression Inventory , Coopersmith Self-Esteem 

Inventory  (Long and Short forms), Coopersmith Lie-Scale, Conners 

H yperactiv ity  Scale as reported by the child, classroom teachers, tutors, 

and parents, the SNAP, the All Psy and All ADD factors.
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I. Handedness

MAIN EFFECTS

A. Because mixed a n d /o r  le f t  handed have a typical cerebral 

organization th a t  could underlie cognitive defic its  and  reading, 

because they perform  less well on some cognitive tasks than 

the righ t handed, because they are over-represented in 

pathological conditions, and because a subset, the pathological 

left  handed, may result from  early brain  damage:

Hypothesis I.A:

It is p red ic ted  tha t  subjects who are mixed or left handed 

will perform  less well on measures o f  cognitive function  and 

school achievem ent than  subjects who are right handed.

B. Because of the increased incidence of sin istra lity  in

psychopathological groups and the evidence tha t  the non-right 

handed may have specific cognitive deficits; and impaired 

cognitive function ing  has been implicated in the etiology of 

the learning disabled:

Hypothesis I.B:

Subjects who are mixed or left handed will receive higher 

scores on measures of psychopathology than  right handed 

subjects.
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C. As some (Doehring, 1968; Shankweiler, 1963; Zangwill, 1960)

have no ted  a rela tionship  between le f t  handedness, reading 

disorders  and  spatial deficits:

Hypothesis I.C:

Subjects who are mixed or left  handed will have more evidence 

of spatia l  defic its  than  right handed.

D. As the le f t  handed have been found  superior to the right 

handed  on a test of verbal f luency (Harshm an et al., 1983):

Hypothesis I.D:

The le f t  handed will receive higher scores than  the right 

handed  on oral reading tests.

E. Mixed handedness

1. As mixed handedness implies a measure of sin istra lity  

between righ t and lef t  handedness:

Hypothesis I .E .l :

The mixed handed subjects will receive scores on measures of 

cognitive function , achievement and psychopathology that fall 

between those of the right and left  handed.
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2. As mixed handedness may imply mixed la tera lity  a n d /o r  

brain  damage and  has been noted in  association with cognitive 

defic its  (Swanson et al., 1980):

Hypothesis I.E.2:

The m ixed handed  will score .lower on measures of cognitive 

function , achievement and  psychopathology th an  the right and 

left  handed.

3. As mixed handedness has been found  in association with 

superior perform ance on reading and  spatia l  tests 

(Carter-Saltzman, 1979):

Hypothesis I.E.3:

The mixed handed will perform  better  than  the righ t handed  < 

read ing  and  achievem ent tests.

II. Family H istory of S inistra lity

A. As fam ily  history o f  sin istra lity  has been associated with

atypical cerebral organization suspected to underlie  cognitive 

defic its , and  subjects with FS+ perfo rm  less well than FS- 

subjects on some cognitive measures (Bradshaw et al., 1981; 

Briggs et al., 1975; Yeo and Cohen, 1983):

Hypothesis II.A:

FS+ subjects will perfo rm  less well on measures of cognitive 

functions  and achievement than  FS- subjects.
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B. As a fam ily  history of s in istra lity  has been associated with

enhanced perform ance on spatia l and  reading tasks 

(Carter-Saltzman, 1979; Pringle e t al., 1985):

Hypothesis II.B:

FS+ subjects will perform  better  on measures of cognitive 

functions and  achievement than  FS- subjects.

C. As a personal history of s in is tra lity  has been associated

with  psychopathology and FS+ has been associated with poorer 

perform ance on some measures of cognitive function relative 

to FS-, and  im paired cognitive function  has been implicated 

in the etiology of psychopathology in the learning disabled: 

Hypothesis II.C:

FS+ subjects will receive higher scores on measures of spy 

than  FS- subjects.

III. Sex

A. As females have been found to be superior on verbal, reading

and spelling skills and males have been found to be superior 

on spatial and  math skills (e.g. Maccoby and Jacklin, 1974): 

Hypothesis III.A:

Females will receive superior scores on verbal, reading and 

spelling measures and .males will receive superior scores on 

spatial and  math measures.
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The range o f  ind iv idual d iffe rences  associated with both cerebral 

organization  and  cognitive skills rela ted  to personal handedness, sex,

FS and  the ir  interactions suggests th a t  subtypes of dyslexics, who are 

suspected to have d if fe ren t  cognitive profiles  underlying their 

disabilites, may be d iffe ren tia ted  by exam ining the performance of the 

groups form ed by the interactions among these subject variables. The 

hypotheses are  suggested by the l i te ra tu re  reviewed above. Contradictory  

hypotheses are  generated when there are  contradictory  findings.

IV. H and  and  Sex

Hypothesis IV.A:

A. Left handed  males will receive lower scores on the spatial 

cognitive tests than righ t handed  males (Levy, 1969; Miller,

1971; Silverman et al., 1966).

B. As le f t  handed  males and righ t handed females have been found

superior on mental rotation tasks (McGee, 1970):

Hypothesis IV.B:

The left  handed males will perfo rm  better than right handed 

males and  righ t handed females will perform  better than left 

handed  females on Karnovsky Mental Rotation Test measures.

The following contradictory hypotheses are suggested by Harshman 

et al. (1983), who reported opposite findings for high and 

low "reasoning ability" groups. As their  defin ition  of
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reasoning ab il i ty  is questionable, and high and  low reasoning 

ab il i ty  in a learning disabled group may be d i f f e re n t  than  in 

o ther  populations, both hypotheses are generated.

C. As le f t  handed  males and  right handed females have been found

superior on spatia l tests:

Hypothesis IV.C:

The lef t  handed  males will receive higher scores than  righ t 

handed  males, and  righ t handed females will receive higher 

scores than  lef t  handed females on spatial tests.

D. As righ t handed  males and  left handed females have been found 

superior on spatia l tests:

Hypothesis IV.D:

The righ t handed  males will receive higher scores than  left 

handed  males; and  left  handed females will receive higher 

scores than  righ t handed females on spatial tests.

E. As le f t  handed  males and  right handed females have been found

superior on verbal tests:

Hypothesis IV.E:

The left  handed males will receive higher scores than  right 

handed  males, and righ t handed females will receive higher 

scores than  lef t  handed females on verbal and  achievem ent tests.
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V. H and and  FS

A. The e ffe c ts  o f personal and  fam ilia l s in is tra lity  w ill be

add itive :

H ypothesis V.A:

The scores o f cognitive and achievem ent tests o f the FS+ 

rig h t handed  subjects w ill be in te rm ed ia te  to those o f the 

FS- r ig h t and  le ft handed  FS+ le f t  handed  (H ardyck , 1976).

VI. Sex and  FS

H ypothesis VI.A:

A. FS+ males w ill receive lower scores on the v isual-spatia l 

percep tual cognitive tests th an  FS- males. FS+ fem ales will 

receive h igher scores on the v isua l-spa tia l cognitive tests 

th an  FS- fem ales (Healey, 1981; K ocel, 1977, 1980)

H ypothesis VI.B:

B. FS+ m ales w ill receive h igher scores on the v isual-spatia l

percep tual cognitive tests th an  FS- males. FS+ fem ales will

receive low er scores on the v isual-spatia l cognitive tests

th an  FS- fem ales (M cKeever and  H off, 1980; M arino and M cKeever,

1982).

VII. Psychopathology and C ognitive Skills

H ypothesis VII.A:

A. As there  is evidence fo r an association betw een poor spatial

skills and  depression in learn ing  d isab led  ch ild ren  (R ourke

and Fisk, 1981; Strang, 1981), those subjects w ith  lower

spatia l skills will have more ev idence o f psychopathology.
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METHODS

Subjects

The subjects are  494 studen ts, m ostly adolescents, who are students 

a t the L andm ark  School in Beverly, MA. C hild ren  a t th is school are 

diagnosed as learn ing  disabled and  have generally  had several years of 

w hat was considered  in su ff ic ien t progress in key subjects, usually  reading, 

w riting  and  sometim es m athem atics.

Procedures

Personal handedness was assessed by a questionnaire  w hich required  

the subject to report w hether he /she  uses the righ t or le ft hand  fo r 

w riting , th row ing  a ball, ham m ering and  b rushing  teeth. For most analyses 

the subjects w ere c lassified  as r ig h t handed  if  they  reported  using their 

righ t hand  fo r  all fo u r ac tiv ities , or m ixed handed , if they used their 

le ft hand  fo r one to th ree  o f the fo u r tasks or le ft handed i f  they used 

th e ir  le f t hand  fo r a ll fo u r tasks.

In fo rm ation  on the fam ily  h istory  o f sin istra lity  was obtained  

from  a questionnaire  given or sent to parents. D ata on the handedness 

of parents, sib lings and  g randparen ts  was received fo r 234 subjects. A 

positive h istory  o f s in is tra lity  was assigned if  any rela tive perform ed 

any o f the fo u r tasks listed above w ith  h is /h e r le ft hand or any two 

tasks w ith  e ith e r hand.

B irth  and  m edical h istories were derived  from  questionnaires obtained 

from  parents or guard ians o f 234 ch ildren . Based on th is in fo rm ation ,
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these subjects w ere c lassified  as apparen tly  norm al, possibly abnorm al, 

abnorm al. In some cases m edical in fo rm ation  su ff ic ie n t to c lassify  

subjects in category 2 or 3 was obtained from  the school records. The

14 ch ild ren  c lassified  as abnorm al were not included. (C hild ren  fo r whom 

no m edical h istory  could be obtained from  parents or school records were 

assumed to be norm al.) One child was classified  as a pathological left 

hander, and  p resum ptively  neurologically abnorm al, as his r igh t foot was 

shorter than  his le f t  by m ore than 0.5 cm. His da ta  w ere not included 

in the analyses.

Parents or guard ians were requested to f ill  out the revised short 

form  o f the Conners Parent-T eacher Q uestionnaire, the Conners H yperactiv ity  

Index, a ten question hyperactive scale, and the SNAP, 23 question scale 

w hich assesses A tten tion  D efic it D isorder (ADD) accord ing  to the criteria  

set fo rth  in  the D iagnostic  and  S tatistical M anual III of the A m erican 

Psychiatric  Association.

Subsets o f the  ch ild ren  were given paper and  pencil questionnaires 

to assess depression (Birleson Depression Inventory  and  the Short 

C hildrens’ D epression Inventory  or SCDI) and  self-esteem  (Coopersm ith 

Self-Esteem  Inven tory  or the Coopersmith Self-Esteem  Inven tory  - Short 

Form). (The SCDI was dropped from  the study w hen several ch ild ren  objected 

to its obvious depressive content. The short form  of the Coopersm ith was 

in troduced  as a replacem ent fo r the long form  to reduce the dem and on 

the studen ts’ time.) They were also asked to f ill  out the ten question 

Conners H yperactiv ity  Index on themselves. None o f the m easures of 

psychopathology were id en tified  by name, nor d id  the words depression,
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self-esteem  or h y p e rac tiv ity  appear on any form . A subset o f subjects 

w ere also given the  R aven’s Coloured Progressive M atrices and  the  K arnovsky 

Test o f M ental R ota tion .

T utors and  classroom  teachers were asked to assess the ch ild ren  

w ith  the revised sho rt form  of the Conners H yperactiv ity  Index. When 

availab le  scores on the WAIS or WISC or WISC-R, G ray O ral R eading , Slosson 

O ral R eading, S tan fo rd  Spelling, S tan fo rd  Word Skills, S tan fo rd  R eading  

Com prehension, S tan fo rd  or K ey M ath, the Peabody P ic tu re  V ocabulary  Test 

and  the Berea G estalt were obtained  from  the school records. Table 1 in 

A ppendix I presents the sam ple sizes fo r the variables.

DATA ANALYSIS

T he m ajor independen t variab les o f in terest in  th is study  are 

personal handedness, fam ily  h istory  o f s in is tra lity  (FS), sex and age.

The dependent variab les are considered in th ree broad categories, 

achievem ent, cognitive and psychopathology.

1. A chievem ent Tests

All ach ievem ent tests are  scored in grade equivalents.

G ray O ral Reading: The requirem ents fo r this test are to read

aloud a series o f parag raphs of increasing d iff ic u lty  and  to answ er 

specific questions designed to assess com prehension. A lthough both 

decoding and com prehension skills are  requ ired , decoding is not 

specifically  assessed and com prehension skills are  lim ited , i.e., o ften
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only re tr iev a l o f fac tu a l in fo rm ation  is tested.

Slosson O ral Reading: A series o f words o f increasing  d iff ic u lty

are to  be read  aloud. T his test requ ires only the a b ility  to decode.

S tan fo rd  Spelling: The co rrect spelling o f a series o f increasingly

d if f ic u lt  w ords is to be recognized from  d istractors.

S tan fo rd  R eading Com prehension: A series of parag raphs o f increasing

d iff ic u lty  are read  silently . Com prehension is tested. D ecoding skills 

a re  not assessed.

S tan fo rd  Word Skills: This is a w ritten  assessm ent o f phonetic

skills.

S tan fo rd  or Key M ath: These are w ritten  assessments of arithm etica l

skills.

2. C ognitive

Wechsler (WISC-R or WAIS)

Full Scale IQ (FSIQ)

V erbal IQ (VIQ), In fo rm ation , S im ilarities, A rithm etic, 

Com prehension, V ocabulary, D igit Span 

Perform ance IQ (PIQ), P icture  Com pletion, P ic tu re  A rrangem ent, 

O bject Assembly, Block Design, Coding

B annatyne Factors were constructed  from  the Wechsler Tests. They
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are:

V erbal (S im ilarities, Com prehension and  V ocabulary)

S patia l (P icture  Com pletion, O bject Assembly, Block Design)

Sequencing (A rithm etic, D ig it Span, Coding)

A cqu ired  K now ledge (In fo rm ation , A rithm etic, V ocabulary)

Peabody P ic tu re  V ocabulary Test percen tile  

R aven ’s Coloured Progressive M atrices e rro r score

Berea G estalt, scored as a dev ia tion  score from  perform ance expected 

fo r age. T h is  is a memory fo r fo rm  test developed by the present d irec to r

of the  L andm ark  School. It is sim ilar to the  Bender G estalt Test. The

subject is requested  to copy 12 designs a f te r  having  seen them  fo r 5 

seconds. A fte r  a ll form s are copied, the subject is requested to reproduce 

as m any as he can from  memory. M emory fo r  correct form  is assessed.

K arnovsky  Test of M ental R otation . T his test, developed fo r ch ild ren  

and adolescents, has two form s, both w ith  14 test form s. One form  has 

p ictures o f common objects; the o ther, ab strac t shapes. Each item  consists 

of a ta rg e t and  fou r choices. The task is to choose the ro tated  form  of 

the targe t am ong fou r choices. The d istrac to rs  include one m irro r image 

of the ta rg e t and  two choices th a t are s im ilar in configuration , but 

have m inor de ta ils  changed. For each fo rm  scores fo r m irror erro rs and 

to ta l e rro rs  w ere computed. A to ta l e rro r score fo r both form s com bined 

was also generated .
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3. Psychopathology

The id en tify in g  in fo rm ation  on all questionnaires w ere removed. The 

w ording and  order o f some questions on the Birleson w ere a ltered  slightly 

to im prove readab ility . The questions on the o rig inal SNAP were organized 

under the headings "hyperactiv ity , inatten tion , im pulsiv ity , and  peer 

interactions." The headings were rem oved to reduce biased answ ers and

the questions were random ly ordered. Forms used in th is study  are in

A ppendix VII.

Birleson D epression Inventory: This is an 18 question  inventory

assessing a ffe c t, appe tite , sleep, a ttitudes tow ard self and  o thers that 

has been dem onstrated  to co rre la te  well w ith  c lin ical sta tus fo r  children 

and  young adolescents.

Short C h ild ren ’s Depression Inventory  (SCDI): This is a 19 question

inventory  adap ted  from  the short Beck Depression Inven tory  fo r children.

Coopersm ith Self-Esteem  Inventory  - Long Form: T his is a 58 question

inventory  assessing self-esteem  in ch ildren  and adolescents. A ttitudes

tow ard self, peers, paren ts and  schoolwork are m easured.

Coopersm ith Self-Esteem  Inventory  Lie-Scale: A scale to assess

tendency to give socially  approved answers, for the long fo rm  only.

Coopersm ith Self-Esteem  Inventory  - Short Form: A 29 question 

version of the long form . The correlation  of the two tests is reported 

to be .86.
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C onners H yperactiv ity  Index - Revised: A 10 question inventory

assessing im pulsive, in a tten tiv e , d istrac tib le , irr ita b le  and  restless 

behavior in children.

Scored by the subject (H i-Self)

Scored by the paren t (H i-P aren t)

Scored by a classroom teacher (H l-C lassroom  Teacher)

Scored by a tu to r (H I-T utor)

SNAP: A 23 question scale w hich assesses A tten tion  D efic it D isorder

(ADD) accord ing  to the  c rite ria  set fo rth  i n ' the D iagnostic and  S tatistical 

M anual III o f the A m erican Psychiatric  Association.

A lthough data  were obtained on alm ost f iv e  hund red  subjects, there 

were very few  on whom  all measures could be obtained . D ata was derived 

from  1. questionnaires f illed  out by the subjects on handedness, R aven’s 

and K arnovsky tests, and  some measures of psychopathology;

2. questionnaires f illed  out by the parents or guard ians on the handedness 

of fam ily  m em bers, m edical history  of the subjects, and  some measures of 

psychopathology; 3. a questionnaire  filled  out by a classroom  teacher;

4. a questionnaire  f illed  out by a tu tor; 5. school records fo r Wechsler, 

Peabody, and  Berea G estalt data; and 6. separa te  school records for 

achievem ent testing. Not all in fo rm ation  was ava ilab le  from  sources 2 

through 6.

In each section the analysis of the reading , spelling and m ath 

achievem ent m easures w ill be presented f irs t, follow ed by the results of 

the cognitive measures. The analyses o f the indices o f psychopathology
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w ill be presented  last. The data  fo r the  m easures o f achievem ent, 

psychopathology, the K arnovsky M ental R o ta tio n  Tests, and  R aven’s Coloured 

Progressive M atrices were f irs t  regressed fo r  age. These age residuals 

and  the scaled scores fo r the IQ subtests a n d  the Berea G estalt and  the 

Peabody P ic tu re  V ocabulary  Percentile w ere sub jected  to specific  contras­

ts to exam ine the m ain  e ffec ts  o f handedness, sex and  FS. Then the 

groups form ed by in terac tions betw een handedness and  sex, handedness and 

FS and sex and  FS, w ere contrasted  fo r a ll the dependen t variables.

B annatyne fac to rs  (verbal, spatia l, sequencing  and  acquired  

knowledge) were constructed  from  the W echsler subtests and  the contrasts 

were rerun .

As all o f  the dependent variab les a re  expected to be affec ted  by 

the age o f the subjects, and  age regression may have still le ft some of 

the groups form ed by the in teractions d if fe r in g  in age, regression 

analyses, using stepw ise procedure (SPSSX) w ere also perfo rm ed  to determ ine 

the e ffec ts  o f the subject variables, age and  all the in te rac tions w ith 

age. A dd itionally , the dependent variables were fac to r  analyzed  (Verim ax 

R otation , SPSSX) and  stepw ise regressions w ith  listw ise m ean deletion were 

done to address specific  a p rio ri hypotheses and  to  explore the 

relationships am ong the dependent variables.

Groups th a t d iffe re d  by approx im ately  one s tan d a rd  deviation  or 

more on the B annatyne verbal and spatia l fac to rs  were constructed  and 

contrasted  w ith  and each other and w ith  the residual "equal" group on 

psychopathology factors, the follow ing fac to rs  w ere constructed: All
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Self was equal to the mean o f the Z-score fo r  each m easure the subjects 

ra ted  on them selves. A m inim um  o f th ree  variab les was requ ired  fo r the 

fac to r to be constructed . (Factor analyses o f the psychopathological 

variab les show ed th is to be a c learly  in te rp re ta b le  factor.) All Psy 

was equal to the m ean of the Z-score fo r  each m easure of all the 

psychopathological m easures fo r each subject. A m inim um  of 6 was requ ired  

fo r  th is fac to r  to be constructed. All AD D was constructed  from  all 

m easures p u rp o rtin g  to assess hyp erac tiv ity  or a tten tio n  d e fic it d isorder.

A m inim um  o f th ree  were required . T he groups were also con trasted  on 

the Short C hild  Depression Inventory , as th is was judged, post hoc, to 

be an easier and  therefo re , possibly more accu ra te  inventory  fo r the 

learn ing  disabled.

H igher scores on the achievem ent and  cognitive scores re flec t be tte r 

perfo rm ance, w ith  the exceptions o f the K arnovsky  Test of M ental R ota tion , 

the  R aven’s C oloured Progressive M atrices and  the  Berea G estalt m easures 

w hich w ere recorded  as error scores. H igher scores on the m easures of 

psychopathology represen t more evidence o f d istu rb ed  behavior. 

Psychopathological m easures were reported  in two groups, those generated  

by se lf-repo rt and report by others.

C ontrasts fo r m ain e ffec ts  o f handedness, FS and  sex are presented 

in the f ir s t  th ree  chapters. The data  fo r the in terac tions hand and sex, 

hand  and FS, and  sex and FS are in chap ters  fo u r, five  and  six. W ithin 

each chap ter the d a ta  and contrasts fo r m easures o f achievem ent, cognition 

and psychopathology are  presented respectively . In the chapter on 

handedness, the m ixed handed category was d iv id ed  into righ t m ixed and
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le ft m ixed handed . The da ta  on the collapsed category, m ixed handed, is 

reported  only in  the  appendix , as these find ings w ere less in fo rm ative , 

and  in  the in te rest o f concise presentation. T he m ixed handed  category 

was collapsed fo r the two in terac tion  chapters to m ain ta in  adequate  cell 

sizes. How ever, the  independen t e ffec ts  o f the r ig h t and  le f t m ixed 

handed  groups w ere assessed in the regression analyses reported  in chapter 

seven. C ontrasts o f psychopathological fac to rs  on groups w hich d iffe red  

on B annatyne verbal and  spatia l fac to r scores a re  reported  in chapter 

eight.

As no t a ll achievem ent scores fo r these subjects could be considered 

reflec tive  o f learn ing  d isab ility , the contrasts w ere also run  on a 

sample o f subjects who met a s tric t c rite rion  fo r dyslexia, i.e., three 

grade dev iations below grade expected fo r age. These find ings, fo r the 

most part, a re  not greatly  d iffe re n t from  those o f the to ta l sample and 

are, therefo re , reported  in fu ll only in the appendices, bu t are referred  

to in the resu lts and discussion.

I f  the  con trasts reached the .05 level fo r the post hoc comparisons 

N ew m an-K euls a n d /o r  Scheffe, the abbreviations N-K a n d /o r  S were added 

in the p robab ility  column. Only sign ifican t and  m arginal contrasts are

presented in the chapters. Complete tables are in  the appendices.

DESCRIPTION OF SAMPLE

T here were 93 fem ales and 401 males, th e ir  ages ranged from  7.6 to 

21.6 years. Mean age was 15.11 years; the s tan d ard  dev ia tion  was 2.56.

R ight handed were 71.1% of the sample, 10.3% w ere righ t m ixed, 7.7% were
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le f t  m ixed (to tal o f 18.0% m ixed), and 10.9% were le f t  handed . The 

to ta l non-right handed  was 28.9%. In the Chi Square test there  were no 

sign ifican t d iffe rences  in the groups form ed by hand, sex and  FS, although 

not all m easures were given to a ll subjects and the groups form ed fo r 

each measure may not be representative o f the en tire  sam ple (A ppendix I, 

Table 2).

The m ean W echsler Full Scale IQ was 100.67 (S.D. 12.46, range 

73-139, N=260). The m ean Wechsler Verbal Scale IQ was 99.63 (S.D. 12.33, 

range 73-142, N=266). The m ean Wechsler Perform ance Scale IQ was 101.38 

(range 64-149, N=265). The achievem ent m easures, in  grade deviations, are 

reported  in the fo llow ing table.

Scores of Achievement Measures
Range

Achievement Tests Mean S.D. Max Min

Gray Oral Reading -4.30 2.44 2.39 -11.09
Slosson Oral Reading -2.94 2.46 3.92 -10.29
Stanford Spelling -4.05 2.54 1.83 -11.49
Stanford Word Skills -3.99 2.82 4.40 -11.22
St. Reading Comp. -3.84 2.84 5.42 -10.66
Stanford or Key Math -2.32 2.78 4.92 - 9.72

Complete descrip tive sta tis tics  are in Appendix I, Table 1.
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I .  HANDEDNESS

C o n tra s ts  o f  th e  a c h ie v e m e n t, c o g n i t iv e  and p s y c h o p a th o lo g ic a l  

m easures a r e  p re s e n te d  f o r  th e  t o t a l  sam ple . Only th o s e  c o n t r a s t s  which 

w ere s i g n i f i c a n t  o r  app roached  s ig n i f ic a n c e  a r e  r e p o r te d  below . A 

com ple te  t a b l e  o f  th e  c o n t r a s t s  f o r  th e  t o t a l  sam ple  and th e  d y s le x ic  

sam ple i s  i n  A ppendix I I .  (B ased  on th e  f ig u r e s  o b ta in e d  from  th e  Gray 

O ra l R eading T e s t ,  th e  d y s le x ic  g roup was composed o f :  69-6$ o f  th e

r i g h t  handed , 8 4 .2 ?  o f  th e  r i g h t  mixed handed , 8 2 .6 ?  o f  l e f t  m ixed 

handed and 83 .3? o f  th e  l e f t  handed from  th e  t o t a l  s a m p le .)

F or b o th  th e  t o t a l  sam ple and th e  d y s le x ic  su b g ro u p , th e  d a ta  was 

f i r s t  a n a ly z e d  by com paring  th e  s c o re s  o f  th e  r i g h t ,  m ixed and l e f t  

handed . A second  a n a ly s i s  was done c o n t r a s t i n g  th e  r i g h t ,  r i g h t  m ixed, 

l e f t  m ixed, and l e f t  handed . No a n a ly s e s  a r e  in c lu d e d  c o n t r a s t i n g  r i g h t  

and n o n - r ig h t  handed s u b je c t s  a s  th e  above a n a ly s e s  s u g g e s te d  t h a t  th e  

n o n - r ig h t  handed w ere  a  d iv e r s e  g ro u p .

ACHIEVEMENT MEASURES

The r i g h t  handed r e c e iv e d  th e  h ig h e s t  s c o re s  on f i v e  o f  s ix  

ach ievem ent t e s t s  and pe rfo rm ed  s i g n i f i c a n t l y  b e t t e r  th a n  th e  l e f t  

handed on th e  Gray O ra l R eading T e s t and th e  S ta n fo rd  S p e l l in g  T es t 

A lthough th e  s p e c i f i c  c o n t r a s t s  do n o t c o n firm  t h a t  m ixed h a n d e rs  a r e  

in te r m e d ia te  to  r i g h t  and l e f t ,  t h i s  i s  s u g g e s te d  by th e  l i n e a r  t re n d s  

f o r  th e  Gray O ra l ,  S lo s so n  O ra l and S ta n fo rd  S p e l l in g  (See Appendix I I ) .
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The m ixed handed g roup  was s u b d iv id e d  i n t o  two g ro u p s: th o s e

s u b je c t s  who w ro te  w ith  t h e i r  r i g h t  hand (RM) and th o s e  t h a t  w ro te  w ith  

t h e i r  l e f t  hand (LM). A ll  h andedness  g ro u p s  w ere c o n t r a s te d .

V a r ia b le Group N Means S td .D e v . C o n tr a s ts  T Value P r o b a b i l i t y

Gray O ra l RH 204 -.0421 .969
RM 38 - .2 5 9 8 .290 LM>LH
LM 23 .0538 1 .1 7 9
LH 36 -.4 7 1 3 1.080 LM>RH>RM>LH

S lo sso n RH 207 -.0 4 4 5 •977 RH>RM 2 .12 .035
O ral RM 38 -.4 0 9 4 .912 RH>LH 1 .87 .062

LM 23 .0193 .905 LM>RM 1 .67 .097
LH 36 -.3741 1 .0 6 2

LM>RH>LH>RM

S ta n fo rd RH 190 - .0 6 5 6 .973 RH>LH 2 .06 .041
S p e l l in g RM 34 - .2 9 1 5 .982 LM>LH

LM 22 .1379 1 .097
LH 35 - .4 4 2 4 1 .066 LM>RH>RM>LH

S ta n fo rd RH 149 - .1 2 3 6 •976 RH>RM 2.21 . 028
Word RM 31 - .5 5 7 5 •796 LM>RM
S k i l l s LM 18 .1952 1 .1 7 6 LM>LH 1 .68 .094

LH 27 -.3 1 3 4 1 .165
LM>RH>LH>RM

S ta n fo rd  R eading n s .
Com prehension LM>RM>RH>LH

Math RH 178 .0210 1 .022 (RH>RM 1.61 .109)
RM 36 -.2 7 2 6 .908 (RH>LH 1.62 .107)
LM 22 .1204 .776
LH 31 -.2 9 3 0 .969 LM>RH>RM>LH

The l e f t  m ixed g roup r e c e iv e d  s i g n i f i c a n t l y  h ig h e r  s c o re s  th a n  th e  

l e f t  handed on th e  Gray O ra l and S ta n fo rd  S p e l l in g  and th an  th e  r i g h t  

m ixed on  th e  S ta n fo rd  Word S k i l l s .  The r i g h t  handed had s i g n i f i c a n t l y  

h ig h e r  s c o re s  th a n  th e  r i g h t  m ixed on th e  S lo s so n  O ra l and th e  S ta n fo rd  

Word S k i l l s  and th a n  th e  l e f t  handed on th e  S ta n fo rd  S p e l l in g .  The l e f t  

m ixed g roup  r e c e iv e d  th e  h ig h e s t  s c o re s  on a l l  m easu res ; th e  l e f t  handed 

and r i g h t  mixed handed w ere th e  lo w e s t  p e rfo rm in g  g ro u p s .
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COGNITIVE MEASURES

The fo l lo w in g  a n a ly s e s  c o n t r a s te d  RH, MH and LH g ro u p s .

V a r ia b le  Group N Means S td .O ev . C o n tr a s ts  T V alue P r o b a b i l i ty

FSIQ T o ta l 251 100.46 12.53
MH>RH>LH

n s .

VERBAL MEASURES

S i m i l a r i t i e s  RH 
MH 
LH

143 11.01 3 .0 4  
48 10.85 2 .7 7  
26 9-96 2 .37

RH>LH 1 .70 

RH>MH>LH

T“ 
|

CTt 
1 

O 
1

T here w ere  no s i g n i f i c a n t  c o n t r a s t s .  The l e f t  handed w ere th e  

lo w e s t p e rfo rm in g  g roup  on f i v e  o f  th e  s ix  v e rb a l  s u b te s t s  and on th e  

VIQ. They r e c e iv e d  th e  h ig h e s t  s c o re s  on th e  Peabody P ic tu r e  V ocabulary  

T e s t P e r c e n t i l e .

SPATIAL MEASURES

V a ria b le Group N Means S td .D ev . C o n tr a s ts T V alue P r o b a b i l i ty

PIQ T o ta l 254 101.19 15 .19
MH>LH>RH

n s .

B erea RH 133 -6 .2 7 2 .9 8 MH>LH 1 .68 .094
G e s ta l t MH 35 -6 .0 0 2 . 6 2
D e v ia tio n LH 24 -7 .2 9 2.81 MH>RH>LH

T here  w ere no s i g n i f i c a n t  c o n t r a s t s  betw een th e  handedness group on 

any s p a t i a l  m easu re . T here  was no o b v io u s  p a t t e r n  o f  perfo rm ance on 

s p a t i a l  t e s t s .
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The fo llo w in g  c o n t r a s t s  w ere on th e  handedness v a r i a b l e s  d iv id e d  in to  

RH, RM, LM, LH g ro u p s .

COGNITIVE MEASURES

V a ria b le Group N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i ty

FSIQ LM>RH>RM>LH

VERBAL MEASURES

VIQ LM>RH>RM>LH n s .

V a r ia b le Group N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i ty

S i m i l a r i t i e s  T o ta l  217 10.85 2.91 RH>LH 1 .69 .092
RH>LM>RM>LH

A rith m e tic RH 143 8.46 2 .65 RH>RM 1 .6 8 .095
RM 25 7 .5 2 2 .93 LM>RM 2 .1 4 .034
LM 22 9-14 2 .26 LM>LH 1.87 .062
LH 25 7 .7 2 2 .0 5

LM>RH>LH>RM

There was o n ly  one s i g n i f i c a n t  c o n t r a s t .  The l e f t  m ixed r e c e iv e d  

s i g n i f i c a n t l y  h ig h e r  sc o res- th a n  th e  r i g h t  mixed handed on A r ith m e tic . 

The l e f t  m ixed r e c e iv e d  th e  h ig h e s t  s c o re s  on f i v e  o f  th e  s ix  v e rb a l  

s u b te s t s  and th e  VIQ. As above , th e  l e f t  handed r e c e iv e d  th e  lo w est 

s c o re s  on f i v e  o f  th e  s ix  v e rb a l  s u b te s t s  and th e  VIQ.

SPATIAL MEASURES

PIQ LM>LH>RM>RH n s .

V a r ia b le Group N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i ty

B lock LM>RH 1.83 .069
D esign

LM>LH>RM>RH

B erea RH 133 -6 .2 7 2 .9 8 RM>LH 2 .0 5 .042
G e s ta l t RM 18 -5 .4 4 2.23
D e v ia tio n LM 17 -6 .5 9 2 .94

LH 24 -7 .2 9 2.81 RM>RH>LM>LH

There was o n ly  one s ig n i f c a n t  c o n t r a s t ;  th e  r i g h t  m ixed re c e iv e d  

h ig h e r  s c o re s  th a n  th e  l e f t  handed on th e  B erea  G e s t a l t .

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



60

BANNATYNE FACTORS:

V erbal (S im . + Vocab. + Com preh.) RH>LM>RM>LH

S p a t ia l  (P .C .+  B.D. + O .A .) LM>RM>LH>RH

Sequencing ( A r i th .  + D .S . + C od.) RH>LM>LH>RM

A cquired  Knowledge ( I n f o .  + Vocab. + A r i th . )
LM>LH 1 .7 2 .088
LM>RH>RM>LH

I n ,  summary, t h e r e  w ere v e ry  few d i f f e r e n c e s  t h a t  w ere  s i g n i f i c a n t  

o r  approached  s ig n i f i c a n c e  betw een th e  h an d ed n ess  g ro u p s  on c o g n it iv e  

t e s t s .

PSYCHOPATHOLOGY

The fo l lo w in g  a n a ly s e s  c o n tr a s te d  r i g h t ,  m ixed and l e f t  handed 

g ro u p s .

V a ria b le  Group N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i ty  

R eport by S e l f

Conners RH 239 - .0 4 3 4  .978 LH>RH 1 .7 0  .098 N-K
H y p e ra c t iv i ty  MH 66 - .0 4 7 3  .852
Index  by S e l f  LH 34 .3149 1 .176  LH>RH>MH ( s e p a r a te

v a r ia n c e )

On th e  s e l f - e s t e e m  m easu res , th e  l e f t  handed r a t e d  th em se lv e s  

h ig h e s t ,  i . e . ,  m ost sym p tom atic , most o f te n ,  b u t no c o n t r a s t  was 

s i g n i f i c a n t .  The l e f t  handed r a te d  th e m se lv e s  s i g n i f i c a n t l y  h ig h e r  th an  

th e  r i g h t  handed on th e  C onners H y p e ra c t iv i ty  In d e x . The mixed handed 

w ere r a te d  h ig h e s t  on t h r e e  o f  th e  fo u r  in d ic e s  o f  h y p e rac tiv ity /A D D  by 

te a c h e r s  and p a r e n t s ,  b u t  no c o n t r a s t s  w ere s i g n i f i c a n t .

The h an d ed n ess  g ro u p s  w ere su b d iv id e d  i n t o  th e  r i g h t  mixed and l e f t  

mixed g ro u p s and a l l  handedness g roups w ere c o n t r a s te d .
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PSYCHOPATHOLOGY

V a r ia b le  Group N Means S td .!Dev. C o n tr a s ts  T V alue P r o b a b i l i t y

R eport by S e l f

S h o rt C h ild RH 172 -.0 0 7 7 1 .026 LM>RH 1 .79 .075
D e p re ss io n RM 30 -.1 4 9 7 .647 LM>RM 1.97 .050
In v e n to ry LM 18 .4304 .943

LH 23 - .0 5 5 4 1.084 LM>RH>LH>RM

C oopersm ith RH 184 - .0 4 2 2 •999 LM>RH 1.92 .056
S e lf-E s te e m RM 30 -.0141 .920
Long Form LM 18 .4278 .875

LH 24 .1967 1 .0 7 8 LM>LH>RM>RH

C oopersm ith RH 60 -.0 0 6 3 .943 LH>LM 2 .3 4 .017
S e lf-E s te e m RM 6 .4298 .605 RM>LM 2.11 .038
S h o rt Form LM 9 -.6 6 5 4 1 .089 RH>LM 1 .87 .065

LH 9 .4652 1 .326
LH>RM>RH>LM

C onners RH 239 - .0 4 3 4 .978 LH>LM 1.84 .070
H y p e r a c t iv i ty RM 37 .0491 .801 LH>RH 1 .70 .098
Index LM 29 -.1 7 0 3 .912
by S e l f LH 34 .3149 1 .176 LH>RM>RH>LM

R eport by O th e rs

Conners HI RM>RH 1 .6 8 .094
by T u to r RM>LH>RH>LM

When th e  m ixed group i s  s u b d iv id e d  and a l l  handedness g ro u p s  a r e  

c o n t r a s te d ,  th e  l e f t  mixed r e c e iv e d  s i g n i f i c a n t l y  h ig h e r  s c o re s  th a n  th e  

r i g h t  m ixed handed on th e  S h o r t C h ild  D e p re ss io n  In v e n to ry .  The l e f t  

handed and r i g h t  m ixed handed r e c e iv e d  th e  h ig h e s t  s c o re  on th e  

C oopersm ith  S e lf-E s te e m , s h o r t  fo rm . The l e f t  mixed re c e iv e d  th e  

h ig h e s t  s c o re s  on th e  bo th  m easu res o f  d e p re s s io n ,  th e  lo n g  form  o f  th e  

C oopersm ith  S e lf-E s te e m  In v e n to ry  and t h r e e  o f  th e  m easures o f  

h y p e r a c t iv i ty  and a t t e n t i o n  d is o r d e r  r a t e d  by o th e r s ,  a lth o u g h  none o f  

th e s e  re a c h e d  s ig n i f i c a n c e .
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SUMMARY

A chievem ent

In  t h e  t o t a l  sam ple and th e  d y s le x ic  su b g ro u p , when t h e  d iv i s io n  o f  

th e  h an d ed n ess  c a te g o ry  i s  r i g h t ,  l e f t  and m ixed , th e  perfo rm ance o f  th e  

mixed h an d e d n ess  group i s  m is le a d in g . When th e  mixed g roup  i s  d iv id e d  

i n t o  l e f t  and r i g h t  m ixed, i t  i s  a p p a re n t  t h a t  th e  l e f t  m ixed r e c e iv e  

th e  h ig h e s t  ach ievem en t s c o re s  and a r e  n o n s ig n i f i c a n t ly  b e t t e r  th a n  th e  

r i g h t  han d ed . The r i g h t  mixed handed and  th e  l e f t  handed r e c e iv e  th e  

lo w e s t s c o r e s .  One o r  b o th  o f  th e s e  g ro u p s  a r e  o f te n  s i g n i f i c a n t l y  

i n f e r i o r  t o  one o r  b o th  o f th e  h ig h e s t  g ro u p s .

C o g n itiv e

V e rb a l:  In  th e  t o t a l  sam ple th e  l e f t  m ixed o f te n  w ere ranked

h ig h e s t ,  b u t  o n ly  one c o n t r a s t  was s i g n i f i c a n t .  The l e f t  m ixed r e c e iv e d  

h ig h e r  s c o r e s  on A rith m e tic  th a n  th e  r i g h t  m ixed . The l e f t  mixed 

re c e iv e d  m a r ig in a l ly  h ig h e r  s c o re s  th a n  th e  l e f t  handed on th e  B annatyne 

a c q u ir e d  know ledge f a c t o r .  In  th e  d y s le x ic  g ro u p , th e  r i g h t  handed and 

th e  l e f t  m ixed handed w ere s u p e r io r  t o  th e  r i g h t  mixed handed on 

A r i th m e t ic .  The r i g h t  handed o b ta in e d  h ig h e r  s c o re s  on th e  sequenc ing  

f a c t o r  th a n  th e  r i g h t  mixed handed .

S p a t i a l :  In  th e  t o t a l  sam ple th e  l e f t  m ixed w ere o f te n  th e

n o n s ig n i f i c a n t l y  h ig h e s t  s c o r in g  g ro u p , a lth o u g h  th e  one s i g n i f i c a n t  

c o n t r a s t  found  th e  r i g h t  mixed handed s u p e r io r  t o  th e  l e f t  handed o th e  

B erea  G e s t a l t .  In  th e  d y s le x ic  s u b s e t ,  th e  l e f t  handed re c e iv e d  h ig h e r  

s c o re s  th a n  th e  r i g h t  handed and th e  l e f t  m ixed handed on O b ject 

Assem bly. The r i g h t  mixed re c e iv e d  h ig h e r  s c o re s  th a n  th e  l e f t  handed 

on th e  B erea  G e s t a l t .
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P sychopatho logy

In  th e  t o t a l  sam p le , th e  l e f t  handed r a t e d  th e m se lv e s  h ig h e r  on th e  

C onners H y p e r a c t iv i ty  In d ex  th a n  th e  r i g h t  handed and w ere h ig h e r  th a n  

th e  l e f t  mixed on th e  C oopersm ith , s h o r t  fo rm . The r i g h t  mixed w ere 

h ig h e r  th a n  th e  l e f t  m ixed on th e  s h o r t  fo rm . I n  th e  d y s le x ic  g ro u p , 

th e  l e f t  mixed handed r a t e d  th e m se lv e s  h ig h e r  th a n  a l l  g ro u p s on th e  

S h o rt C h ild  D e p re ss io n  In v e n to ry ;  th e  o n ly  s i g n i f i c a n t  c o n t r a s t  was w ith  

th e  r i g h t  mixed h an d ed . The l e f t  m ixed ran k ed  h ig h e s t  on th e  B ir le s o n  

D e p re ss io n  In v e n to ry  and th e  C oopersm ith  S e lf-E s te e m  In v e n to ry - lo n g  

fo rm . The r i g h t  m ixed , how ever, was s i g n i f i c a n t l y  h ig h e r  th a n  th e  l e f t  

m ixed on th e  s h o r t  form  o f  th e  C oopersm ith . T h ere  w ere no s i g n i f i c a n t  

c o n t r a s t s  on th e  m easu res  o f  h y p e rac tiv ity /A D D  r a t e d  by te a c h e r s  o r  

p a r e n t s .

In  th e  d y s le x ic  g roup  th e  mixed handed r a t e d  th e m se lv e s  h ig h e s t  on 

th e  B ir le s o n ;  a lth o u g h  th e  l e f t  handed ran k ed  lo w e s t ,  th e  c o n t r a s t  was 

o n ly  s ig n i f i c a n t  f o r  th e  r i g h t  handed , a  l a r g e r  g ro u p . When th e  mixed 

handed group was b ro k en  down, th e  l e f t  m ixed had  r a t e d  th em se lv e s  

s i g n i f i c a n t l y  h ig h e r  a l l  th r e e  o th e r  g ro u p s . A gain th e  l e f t  handed 

ran k ed  th e  lo w e s t .  THe l e f t  mixed w ere s i g n i f i c a n t l y  h ig h e r  th a n  th e  

r i g h t  handed on th e  C oopersm ith  S e lf-E s te e m  In v e n to r y ,  long  form .

T here w ere no s i g n i f i c a n t  d i f f e r e n c e s  betw een th e  g ro u p s on th e  

h y p erac tiv ity /A D D  i n d ic e s  r a te d  by p a r e n ts  o r  t e a c h e r s  a lth o u g h  th e  l e f t  

handed ranked  lo w e s t on a l l .
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I I .  FAMILY HISTORY OF SINISTRALITY

S u b je c ts  w ith  FS+ o r  FS- w ere c o n t r a s te d .  T here  was no s i g n i f i c a n t  

d i f f e r e n c e  i n  age betw een  th e  two g ro u p s . Only th o se  c o n t r a s t s  w hich 

rea c h e d  o r  a p p ro ach ed  s ig n i f i c a n c e  a r e  r e p o r te d  h e re .  R e s u l ts  f o r  th e  

t o t a l  g roup  a r e  p re s e n te d  i n  s e c t io n  A; th o s e  f o r  th e  d y s le x ic  g roup  a r e  

p re s e n te d  i n  s e c t i o n  B.

A. ALL SUBJECTS

ACHIEVEMENT MEASURES

T here w ere no m ain e f f e c t s  f o r  any ach ievem ent m easure  f o r  FS.

COGNITIVE MEASURES

V a ria b le N
FS-

Means ,S td .D ev . N
FS+

Means S td • Dev. t  v a lu e d f  :Probab

VERBAL MEASURES

VIQ 56 97 .86 11.01 70 102.84 14.37 2 .1 4 124 .8 .029

A rith m e tic 47 7 .7 7 2 .1 8 61 9 .13 3 .1 4 2 .6 6 104.9 .009

V ocabulary 47 9.53 2 .2 0 62 10.40 3 .2 4 1 .67 105.8 .097

FS+ s u b je c t s  r e c e iv e d  h ig h e r  s c o re s  on a l l  v e rb a l  m easu res and 

perfo rm ed  s i g n i f i c a n t l y  b e t t e r  on VIQ, and A r ith m e tic  th a n  FS- s u b je c t s .

SPATIAL MEASURES

FS-
V a r ia b le  N Means S td .D ev .

FS+
N Means S td .D ev . t  v a lu e  d f Probab

Karnovsky TM R -Picture 
M irro r  E r ro r s

40 0 .1 7 1.16 40 -0 .3 1  0 .94 2 .0 5  78

1 1 1 
•

1 
O

1 
-£

r 
1 

U)

FS+ s u b je c t s  r e c e iv e d  h ig h e r  s c o re s  on 14 o f  15 v e rb a l  m easu res and 

w ere s i g n i f i c a n t l y  b e t t e r  th a n  FS- s u b je c t s  on M irro r  E r ro r s  on  th e  

P ic tu r e  form  o f  th e  K arnovsky T e s t o f M ental R o ta tio n .
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PSYCHOPATHOLOGY

FS- F St-
V a r ia b le  N Means S td .D ev . N Means S td .D e v . t  v a lu e  d f  Probab

R eport by O th e rs

Conners H y p e r a c t iv i ty  
In dex  by P a re n ts

108 - 0 .2 5  0 .85  1 24 0 .1 4  1 .0 7  3 -10  228.1 .002

SNAP 112 - 0 .2 4  0 .7 8  124 0 .1 2  1 .07 2 .9 8  224 .6  .003

The FS+ s u b je c t s  r e c e iv e d  h ig h e r  s c o r e s ,  e v id e n c e  o f  more 

p sy c h o p a th o lo g y , th a n  th e  FS- s u b je c t s ,  on s i x  o f  t e n  m easu res o f  

p sy c h o p a th o lo g y . The d i f f e r e n c e s  w ere  s i g n i f i c a n t  on th e  two form s 

a s s e s s s in g  h y p e r a c t i v i t y / a t t e n t i o n a l  d e f i c i t  d i s o r d e r  r a t e d  by p a r e n t s .

BANNATYNE FACTORS

F a c to r N
FS-

Means S td .D ev . N
FS+

Means S td .D e v . t  v a lu e  d f  Probab

Acq. 41 2 6 .5 9 5 .0 4 60 29 -30  7-37 2 .25  102 .8  .027

FS+ s u b je c t s  r e c e iv e d  h ig h e r  s c o re s  on th e  B annatyne F a c to r  

a c q u ire d  know ledge th a n  th e  FS- s u b je c t s .
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B. DYSLEXIC SUBJECTS

ACHIEVEMENT MEASURES 

T here  w ere  no m ain e f f e c t s  f o r  FS on any ach ievem ent m easu re .

COGNITIVE MEASURES

FS-
V a r ia b le  N Means S td .D ev .

FS+
N Means S td .D ev. t  v a lu e d f Probab

FSIQ 36 97 .64 13.13 40 102.90 13.40 1 .73 74 .089

SPATIAL MEASURES

P ic tu r e  A rrangem ent
32 10 .69 2 .8 8 35 12 .14 2.81 2 .09 65 .040

O b jec t Assembly
30 9 .87 3 .99 33 11.61 3 .5 8 1.82 61 .073

Coding 31 7 .0 6 3 .5 2 37 8 .49 3 .1 8 1.75 66 .085

In  summary, on th e  v e rb a l  m easu res , t h e r e  w ere no s i g n i f i c a n t  

d i f f e r e n c e s  betw een  th e  d y s le x ic  FS+ and FS- g ro u p s , a lth o u g h  th e  FS+ 

r e c e iv e d  h ig h e r  s c o re s  on a l l  v e rb a l  m ea su res . D y s le x ic  FS+ re c e iv e d  

h ig h e r  s c o re s  on th e  m a jo r i ty  o f  s p a t i a l  m easu res , and perfo rm ed  

s i g n i f i c a n t l y  h ig h e r  on P i c tu r e  A rrangem ent th a n  FS- s u b je c t s .
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PSYCHOPATHOLOGY MEASURES

FS-
V a r ia b le  N Means S td .D ev .

FS+
N Means S td .D ev . t  v a lu e d f  Probab

R eport by S e l f

C oopersm ith  S e lf-E s te e m  
Long Form 25 -0 .3 8  0 .6 2 39 0 .1 2 0 .9 4 2 .5 4 61.9 .014

R eport by O th e rs

C onners ' H y p e ra c t iv i ty  Index  
by P a re n ts

45 -0 .2 5  0 .8 7 66 0 .1 3 0 .1 3 1.89 109 .062

SNAP 46 -0 .2 2  0 .7 5 67 0.11 1 .1 0 1 .90 111 .060

D y sle x ic  FS+ r e c e iv e d  h ig h e r  s c o re s  on f i v e  o f  te n  m easu res th a n  

F S - . FS+ s u b je c t s  r a t e d  th e m se lv e s  a s  h a v in g  l e s s  s e l f - e s t e e m , as  r a t e d  

by th e  th e  lo n g  form  o f  th e  C oopersm ith . The FS+ s u b je c t s  re c e iv e d  

m a r ig in a l ly  h ig h e r  s c o re s  on th e  form s a s s e s s in g  h y p e r a c t i v i ty /  

a t t e n t i o n a l  d e f i c i t  d i s o r d e r  r a t e d  by t h e i r  p a r e n t s .
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Summary

Achievem ent

T here  w ere  no d i f f e r e n c e s  betw een FS+ and FS- s u b je c t s  i n  th e  t o t a l  

sam ple o r  i n  t h e  d y s le x ic  subgroup on ach ievem en t t e s t i n g .

C o g n itiv e

V e rb a l: FS+ r e c e iv e d  h ig h e r  s c o re s  on a l l  v e rb a l  m easures i n  b o th

g ro u p s , a lth o u g h  o n ly  i n  th e  t o t a l  sam ple d id  t h r e e  c o n t r a s t s  re a c h  

s ig n i f i c a n c e .  A lthough  th e  FS+ r e c e iv e d  h ig h e r  s c o re s  on a l l  o f  th e  

B annatyne f a c t o r s ,  th e  o n ly  s i g n i f i c a n t  c o n t r a s t s  was on a c q u ire d  

knowledge ( In fo rm a tio n , A r i th m e tic , V o c a b u la ry ) , a l l  v e rb a l  m easu res .

S p a t i a l :  FS+ r e c e iv e d  h ig h e r  s p a t i a l  s c o re s  th a n  th e  FS- i n  bo th

g ro u p s  w hich re a c h e d  o r  approached  s ig n i f ic a n c e  f o r  one c o n t r a s t  in  th e  

t o t a l  sam ple and th r e e  c o n t r a s t s  i n  th e  d y s le x ic  sam ple .

P sychopatho logy

In  b o th  sam p les FS+ s u b je c t s  w ere r a t e d  a s  h a v in g  l e s s  s e l f - e s te e m  

th a n  FS- s u b je c t s  and th e y  were r a t e d  a s  m ore h y p e r a c t iv e /  a t t e n t i o n a l  

d is o rd e re d  by t h e i r  p a re n ts  on two m ea su res .
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I I I .  SEX

The se x e s  w ere c o n t r a s te d  f o r  ach iev em en t, c o g n i t iv e  and 

p sy ch o p ath o lo g y  m easu res . Those c o n t r a s t s  w hich re a c h e d  o r  approached  

s ig n i f ic a n c e  a r e  r e p o r te d  h e r e .  The c o n t r a s t s  f o r  th e  t o t a l  g ro u p s  a r e  

p re s e n te d  i n  s e c t i o n  A. The c o n t r a s t s  f o r  th e  d y s le x ic  group a r e  

p re s e n te d  i n  s e c t io n  B.

A. ALL SUBJECTS

ACHIEVEMENT MEASURES

Male Fem ale

V a r ia b le N Mean S td .D ev . N Mean S td .D e v . t d f P rop .

Gray O ral 255 .0210 .981 60 .4354 1.013 2.93 313 .004

S lo sso n  O ral 258 .0540 .996 60 •3059 .886 1.80 316 .073

S t .  S p e l l in g 235 - .0 3 4 5 .957 57 .5053 1.042 3 .75 290 .000

Fem ales r e c e iv e d  h ig h e r  s c o re s  on a l l  ach ievem en t t e s t s  th a n  m a le s . 

The d i f f e r e n c e s  w ere s i g n i f i c a n t  on th e  Gray O ra l and th e  S ta n fo rd  

S p e l l in g  T e s t .

COGNITIVE MEASURES

V a ria b le N Mean S td .D e v . N Mean S td .D e v . t d f P rob .

FSIQ 209 101.40 12.47 51 97.67 12.09 1 .93 258 .055

VERBAL MEASURES

VIQ 210 100.58 12 .00 53 95 .79 13-00 2.56 264 .011

In fo 178 9 .6 0 2.51 48 8.31 2 .3 8 3 .2 0 224 .002

V ocabulary 175 9 .7 9 2 .5 7 48 8 .9 8 2 .6 3 1.92 221 .056

PPVT P e rc . 177 61 .62 2 7 .6 2 46 46.93 27 .05 3-22 221 .001

M ales r e c e iv e d  h ig h e r  s c o re s  on a l l  o f  th e  v e r b a l  m easu res . The 

d i f f e r e n c e s  re a c h e d  s ig n i f i c a n c e  on VIQ, In fo rm a t io n , and th e  Peabody 

P ic tu r e  V ocabulary  T e s t P e r c e n t i l e .
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SPATIAL MEASURES

Male Fem ale

V a r ia b le N Mean S td .D ev . N Mean S td .D ev . t d f  P ro b ab .

B lock  Dsgn. 175 1 0 .67 3 .4 4 47 9 .0 0  2.81 3-07 220 .002

Coding 177 7 .7 0 3 .3 7 44 9 .5 9  2 .9 4 3.41 219 .001

In  th e  t o t a l  sam ple  m ales r e c e iv e d  h ig h e r  s c o re s  on th e  m a jo r i ty  o f  

s p a t i a l  m easu res . They were s i g n i f i c a n t l y  h ig h e r  on B lock  D esig n . 

Fem ales r e c e iv e d  s i g n i f i c a n t l y  h ig h e r  s c o re s  on C oding.

BANNATYNE FACTORS

Male Fem ale

F a c to r N Mean S td .D ev . N Mean S td .D ev . t d f P rob .

S p a t ia l 170 32 .53 8 .68 45 29-31 7 .5 0 2 .2 7 213 .024

A cqu ired
Knowledge 171 27 .87 5 .96 48 2 5 .33 6 .2 0 2 .5 8 217 .010

M ales r e c e iv e d  h ig h e r  s c o re s  on a l l  B annatyne f a c t o r s ;  th e  

d i f f e r e n c e s  on th e  s p a t i a l  and a c q u ire d  knowledge re a c h e d  s ig n i f i c a n c e .

PSYCHOPATHOLOGY

Male Fem ale

V a r ia b le N Mean S td .D ev . N Mean S td .D ev . t  d f P rob ,

C oopersm ith  
S e lf-E s te e m  
S h o rt Form

62 - 0 .1 5 1 .02 22 0 .4 3  0 .8 9 - 2 .3 3  82 .022

In  th e  t o t a l  sam ple  fem a le s  r e c e iv e d  s i g n i f i c a n t l y  h ig h e r  s c o re s ,

i n d i c a t i v e  o f  more symptoms, on th e  s h o r t  form  o f  th e  C oopersm ith

S e lf-E s te e m  In v e n to ry ,  and sc o re d  h ig h e r  th a n  th e  m ales on e ig h t  o f  th e
%

te n  m ea su res .
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B. DYSLEXIC SUBJECTS

Based on t h e i r  pe rfo rm ance  on th e  Gray O ra l,  th e  d y s le x ic  g roup  

r e p r e s e n t s  7556 o f  th e  m ales and 6556 o f  th e  fem a le s  o f  th e  t o t a l  sam ple . 

A d y s le x ic  perfo rm ance was d e f in e d  a s  t h r e e  o r  more g ra d e  d e v ia t io n s  

below  e x p e c ta t io n  f o r  a g e .

ACHIEVEMENT MEASURES

Male Fem ale

V a r ia b le N Mean S td .D ev . N Mean S td .D ev . t  d f  P ro b .

S t .S p e l l in g 176 -0 .2 6 0 .8 9 37 0.11 0 .94 2.21  211 .028

D y s le x ic  fem a le s  r e c e iv e d  h ig h e r  s c o re s  on fo u r  o f  th e  s ix  

ach ievem en t m easures and s c o re d  s i g n i f i c a n t l y  h ig h e r  on th e  S ta n fo rd  

S p e l l in g  t e s t  th a n  d y s le x ic  m a le s .

COGNITIVE MEASURES

Male Fem ale

V a r ia b le N Mean S td .D e v . N Mean S td .D ev . t d f  P ro b .

FSIQ 125 100.45 12.23 24 9 4 .3 8 6.95 3 .3 9 5 4 .9  .001

VERBAL MEASURES

VIQ 127 99-17 11.53 25 92 .0 8 7 .0 8 4 .0 6 52 .9  .000

In fo rm a tio n 117 9.43 2 .5 0 25 7 .3 6 2.10 3 .85 140 .000

V ocabulary 114 9 .6 9 2 .5 3 25 8 .24 1 . 6 2 3 .0 0 5 2 .8  .004

D ig i t  Span 107 8.09 3-11 21 6 .5 2 2.86 2 .1 4 126 .034

D y sle x ic  m ales r e c e iv e d  h ig h e r  s c o re s  on a l l  v e rb a l  m easures and 

w ere s i g n i f i c a n t l y  h ig h e r  th a n  th e  d y s le x ic  fem a le s  on VIQ, In fo rm a tio n , 

V ocabulary  and D ig i t  Span.
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SPATIAL MEASURES

Male Fem ale

V a r ia b le N Mean S td .D ev . N Mean S td .D ev . t d f P rob .

PIQ 127 101.85 16.13 24 96.63 10.64 2.01 45 .7 • O VJ
l o

P i c tu r e
C om pletion 114 11.25 3 .31 24 10.04 2 .3 3 2 .1 4 45

COono

B lock
D esign 115 10 .68 3 .5 9 24 8.21 2 .7 5 3 .1 8 137 .002

Coding 115 7 .2 7 3 .0 0 22 9 .5 9 3-17 3-38 127 .001

K arnovsky T e s t o f  M ental R o ta tio n :  P ic tu r e s  Form

M irro r  E r ro r  80 - 0 .0 8 0 .9 8 18 0 .50 1.01 2 .3 0 96 .024

T o ta l  E r r . 79 -0 .0 5 0 .9 7 18 0 .7 2 0 .7 7 3 .1 6 95 .002

Shapes Form

M irro r  E r r . 80 - 0 .1 2 0 .90 18 0.51 0 .9 8 2 .6 7 96 .009

T o ta l  E r r . 79 -0 .1 3 0.85 18 0 .75 0 .9 6 3 .8 8 95 .000

Both Forms

T o ta l  E r r . 76 -0 .1 0 0.91 18 0 .82 0 .8 4 3-91 92 .000

D y slex ic  m ales r e c e iv e d  h ig h e r  s c o re s  on th e  m a jo r i ty  o f  th e  

s p a t i a l  m easu res, and w ere s i g n i f i c a n t l y  h ig h e r  on a l l  o f  th e  above, 

e x c e p t f o r  Coding on w hich th e  fem a le s  e x c e l le d .
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PSYCHOPATHOLOGY

Male Fem ale

V a r ia b le  N Mean S td .D ev . N Mean S td .D ev . t d f P rob .

R eport by S e l f

B ir le s o n  D e p re ss io n  
In v e n to ry  147 -0 .0 8 0 .96 29 0 .4 9 1.17 2 .7 8 174 .006

S h o rt C h ild  D e p re ss io n  
In v e n t o ry  112 -0 .6 0 0 .96 18 0 .4 6 1.03 2.11 128 .037

C oopersm ith  S e lf-E s te e m  
In v en to ry -L o n g  Form

118 -0 .1 5 0 .9 2 21 0 .5 8 1 .0 8 3-27 137 .001

C oopersm ith  S e lf-E s te e m  
In v e n to ry -S h o r t  Form

27 0 .03 1.09 8 0 .8 8 0.91 2.01 33 .053

D y s le x ic  fe m a le s  r e c e iv e d  h ig h e r  s c o r e s ,  i n d i c a t i v e  o f  mors 

p a th o lo g y , on sev en  o f  th e  te n  m easu res o f  p sy c h o p a th o lo g y  th a n  th e  

d y s le x ic  m a le s . The d i f f e r e n c e s  re a c h e d  s ig n i f ic a n c e  on th e  B ir le s o n  

and th e  S h o rt C h ild  D e p re ss io n  I n v e n to r ie s  and b o th  th e  lo n g  and th e  

s h o r t  form o f th e  C oopersm ith  S e lf-E s te e m  In v e n to ry .

Summary

Achievem ent

F em ales, i n  b o th  g ro u p s , r e c e iv e d  h ig h e r  s c o re s  on 11 o f  th e  12 

m easu res . T h is  d i f f e r e n c e  a c h ie v e d  s ig n i f ic a n c e  f o r  Gray O ra l and 

S ta n fo rd  S p e l l in g  i n  th e  t o t a l  sam ple and on th e  S ta n fo rd  S p e l l in g  f o r  

th e  d y s le x ic  g ro u p .
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C o g n itiv e

V e rb a l: M ales i n  th e  t o t a l  sam ple r e c e iv e d  s i g n i f i c a n t l y  h ig h e r

s c o re s  on VIQ, I n fo rm a t io n  and th e  Peabody P ic tu r e  V ocabu lary  T e s t  

P e r c e n t i l e  and on VIQ, In fo rm a tio n , V ocabulary  and D ig i t  Span i n  t h e  

d y s le x ic  subgroup  th a n  fe m a le s . M ales r e c e iv e d  n o n s ig n i f i c a n t ly  h ig h e r  

s c o re s  on th e  B annatyne v e rb a l  f a c t o r  and s i g n i f i c a n t l y  h ig h e r  s c o re s  on 

th e  a c q u ire d  know ledge f a c t o r .

S p a t i a l :  I n  t h e  t o t a l  g ro u p , m ales r e c e iv e d  s i g n i f i c a n t l y  h ig h e r

s c o re s  on B lock D e s ig n . In  th e  d y s le x ic  g ro u p , m ales perfo rm ed  b e t t e r  

on PIQ, P ic tu r e  C om pletion  and B lock  D esig n . M ales r e c e iv e d  

s i g n i f i c a n t l y  h ig h e r  s c o re s  on M irro r  E r ro r s  and T o ta l  E r ro r s  on th e  

P ic tu r e  and th e  Shape fo rm s and th e  combined T o ta l  E r ro r s  o f th e  

Karnovsky M ental R o ta tio n  T e s t .  M ales r e c e iv e d  s i g n i f i c a n t l y  h ig h e r  

s c o re s  on th e  B annatyne  s p a t i a l  f a c t o r .  Fem ales i n  b o th  g ro u p s  w ere 

s u p e r io r  on Coding.

P sychopatho logy

Fem ales i n  t h e  t o t a l  sam ple r e c e iv e d  h ig h e r  s c o r e s ,  i n d i c a t i v e  o f 

more p sy c h o p a th o lo g y , on th e  s h o r t  form  o f th e  C oopersm ith  S e lf-E s te e m  

In v e n to ry . The d y s le x ic  fe m a le s  r e c e iv e d  h ig h e r  s c o re s  on th e  two 

m easures o f  d e p re s s io n  and th e  two m easu res o f  s e l f - e s t e e m . No m easure  

o f  h y p e r a c t i v i t y / a t t e n t i o n  d i s o r d e r  by th e  s tu d e n t ,  te a c h e r s  n o r p a re n ts  

d i f f e r e n t i a t e d  t h e  s e x e s .
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IV . HAND AND SEX INTERACTIONS

The i n t e r a c t i o n s  w ere  a s s e s s e d  w ith  th e  handedness  v a r i a b le  i n  

d iv id e d  i n t o  r i g h t ,  m ixed and l e f t  g ro u p s . Male r i g h t ,  mixed and l e f t  

handed a r e  a b b re v ia te d :  MR, MM, ML; fe m a le s  a r e  FR, FM, FL. Only

v a r ia b le s  w ith  c o n t r a s t s  t h a t  w ere s i g n i f i c a n t  o r  approached  s i g n i f i c a n t  

a r e  r e p o r te d  h e r e .  Com plete t a b l e s  a r e  i n  A ppendix I I I .

ACHIEVEMENT MEASURES

V a r ia b le s  Group N Means S td . t» 
i 

<D 
1 

< 
1 

• 
1 1 1

C o n tr a s ts  T -V alue P r o b a b i l i ty

Gray O ral MR 163 .0644 .936 FR>MR 3 .0 5  .003 N-K
MM 51 .0366 1 .059 FR>MM 2 .6 8  .008 N-K
ML 29 -.2 8 8 5 1 .059 FR>ML 3-05 .002 N-K S
FR 41 .5868 .995 MR>ML 1 .79 .075
FM 10 .2248 .882
FL 7 -.190,9 1 .278 Rank O rd e r: FR>FM>MR>MM>FL>ML

S lo sso n  O ra l MR 166 .1255 .982 FR>ML 2 .4 0  .017
MM 51 - .0 6 0 9 .960 FR>MM 2 .1 6  .031
ML 29 -.1 8 8 6 1.131
FR 41 .3877 .945
FM 10 .1332 .738
FL 7 - .0 5 1 2 .800 Rank O rd e r: FR>FM>MR>MM>FL>ML

S ta n fo rd MR 150 .0039 •923 FR>MR 3-51 .001 N-K S
S p e l l in g MM 46 -.0 1 9 2 1.031 ' FR>MM 3 .00  .003 N-K S

ML 29 -.3 0 9 3 1 .048 FR>ML 3 .8 8  .000 N-K
FR 40 .6094 1.016 FM>ML 2 .16  .032
FM 10 .4650 1.040
FL 6 - .0 7 7 3 1.286 Rank O rd e r: FR>FM>MR>MM>FL>ML

S ta n fo rd MR 106 .0116 .896 FM>ML 2 .37  .034
Reading MM 36 .0745 1 .098
Com prehension ML 13 - .4 1 1 8 1 .100

FR 18 .1464 1 .019
FM 6 .6972 .872
FL 5 .1133 1.415 Rank O rd e r: FM>FR>FL>MM>MR>ML
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Math MR
MM
ML
FR
FM
FL

.1428

.0292
-.0 9 0 7

.4338

.1861
- .2191 Rank O rd e r: FR>FM>MR>MM>ML>FL

FR>ML
FR>MM

1 .99 .048
1.84 .067

R ig h t handed fe m a le s  w ere th e  h ig h e s t  p e rfo rm in g  g roup ; fo llo w e d  by 

th e  mixed handed fe m a le s . R ight handed fe m a le s  perfo rm ed  s i g n i f i c a n t l y  

b e t t e r  on th e  Gray O ra l and S ta n fo rd  S p e l l in g  th a n  th e  r i g h t  handed 

m ales and s i g n i f i c a n t l y  b e t t e r  th a n  th e  m ixed and l e f t  handed m ales on 

th e  Gray O ra l,  th e  S lo s so n  O ra l, and th e  S ta n fo rd  S p e l l in g .  R ight 

handed fe m a le s  w ere s u p e r io r  to  l e f t  handed m ales  on M ath. Mixed handed 

fem a les  r e c e iv e d  s i g n i f i c a n t l y  b e t t e r  s c o re s  th a n  l e f t  handed m ales on 

th e  S ta n fo rd  S p e l l in g  and th e  S ta n fo rd  R eading T e s t .  L e f t  handed m ales 

w ere th e  lo w e s t p e rfo rm in g  group on fo u r  o f  s ix  m ea su res . The mixed 

handed fe m a le s  w ere th e  h ig h e s t  p e rfo rm in g  g roup  on th e  S ta n fo rd  Reading 

Com prehension T e s t .
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COGNITIVE MEASURES

V a r ia b le s  Group N Means S td .D ev . C o n tr a s ts  T'-V alue P r o b a b i l i ty

FSIQ MR 139 101.06 12.80 MR>FL 2.41 .036
MM 41 101 .29 12.34 MM>FL 2 .1 6 .045
ML 22 101 .18 11.55 ML>FL 1.91 .070
FR 34 97.41 13-92 FM>FL 2 .4 5 .029
FM 7 103 .00 6 .4 0
FL 8 95 .50 7 .0 5 Rank O rd e r: FM>MM>ML>MR>FR>FL

VERBAL MEASURES

VIQ MR 141 100.45 12 .52 MR>FL 4 .0 7 .001
MM 42 100.86 11 .73 MM>FL 3 .2 6 .002
ML 22 98 .45 9 .2 8 ML>FL 2 .0 6 .049
FR 34 97 .09 15 .49
FM 7 96.14 7 . 8 6
FL 9 93 .56 3-97 Rank O rd e r: MM>MR>ML>FR>FM>FL

In fo rm a tio n  MR 113 9.53 2 .5 9 ML>FR 1 .79 .075
MM 42 9 .6 9 2 .4 6 MM>FR 2 .5 4 .012
ML 17 9.53 2 .27 MR>FR 2 .6 5 .009 N-K
FR 30 8.17 2 . 3 8 MR>FL 1 . 6 6 .099
FM 7 10 .0 0 2 .2 4 MM>FL 1 .7 4 .084
FL 9 8.11 1 .69 FM>FR 1 .7 6 .079

Rank O rder : FM>MM>ML=MR>FR>FL

A rith m e tic  MR 113 8.45 2 .7 3 MR>FL 3 .5 6 .004
MM 40 8.25 2 . 6 1 MM>FL 2 . 8 8 .010 N-K
ML 16 8.56 1.75 ML>FL 3 .2 5 .005
FR 30 8.50 2 . 3 6 FR>FL 3 .1 8 .005
FM 7 8.42 3 .6 0
FL 9 6 . 2 2 1 .7 2 Rank O rder : ML>FR>MR>FM>MM>FL

Peabody MR 117 60 .09 28 .17 ML>FR 2 .8 4 .005 N-K
P ic tu r e  MM 37 6 0 .7 6 2 9 . 2 6 MM>MR 1 .73 .085
V ocabulary  ML 16 7 2 .8 8 20. 21 MM>FR• 1 .80 .074
P e r c e n t i l e  FR 31 48.61 2 7 .42 MR>FR 2 .0 5 .042

FM 6 54.83 2 9 .9 8 MR>FL 2 .4 6 .015
FL 7 33-57 2 6 .2 8 MM>FL 2 . 3 8 .018

ML>FL 3 .1 3 .002 N-K
Rank O rder : ML >MM>MR >FM>F R >FL

A ll t h r e e  m ale g ro u p s  perfo rm ed  s i g n i f i c a n t l y  b e t t e r  th a n  th e  l e f t  

handed fe m a le s  on VIQ, A r ith m e tic  and Peabody P ic tu r e  V ocabu lary  

P e r c e n t i l e .  R ig h t and mixed handed m ales w ere s u p e r io r  t o  r i g h t  handed 

fem a le s  on In fo rm a tio n  and r i g h t  and l e f t  handed m ales  w ere s u p e r io r  to  

r i g h t  handed  fe m a le s  on th e  Peabody. R ight handed fe m a le s  w ere s u p e r io r  

to  l e f t  handed fe m a le s  on A r i th m e tic .
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SPATIAL MEASURES

V a ria b le Group N Means S td .D ev . C o n tr a s ts T V alue P r o b a b i l i ty

PIQ T o ta l 253 101.19 15 .19 Rank O rd e r: FM>ML>MM>MR>FR>FL

Block D esign  MR 111 10 .39 3 -68 ML>FR 2 .5 4  .012
MM 41 11.07 3 .0 4 MM>FR 2 .8 7  .005 N-K
ML 17 11.35 2.91 MR>FR 2 .3 7  .019 N-K
FR 27 8 .73 2 .9 8 MM>FL 1 .89 .060
FM 7 9.86 2 .7 9 ML>FL 1 .90 .059
FL 8 8 ,6 3 2 .20 Rank O rd e r: ML>MM>MR>FM>FR>FL

O bject MR 109 10.83 3 .7 2 ML>FR 1.71 .090
Assembly MM 40 10.83 3 .6 4 MR>FR 1 .88  .061

ML 17 11.29 3 -58
FR 29 9 .3 8 3 .5 7
FM 6 11.83 3 .8 2
FL 8 11.00 2 .8 8 Rank O rd e r: FM>ML>FL>MR=MM>FR

Coding MR 113 7 .6 7 2.81 FR>ML 2 .1 2  .035 N-K
MM 41 7 .2 6 3-53 FR>MM 3 .6 0  .001 N-K S
ML 17 7 .8 8 4 .7 3 FR>MR 4 .0 3  .000 N-K S
FR 27 9.93 2.61 FM>MR 2 .2 3  .061
FM 7 10.71 3 .55 FM>MM 2 .3 8  .042
FL 8 7 .3 8 2 .9 2 FR>FL 2 .2 3  -048

FM>FL 1 .97  .072
Rank O rd e r: FM>FR>ML>MR>FL>MM

B erea MR 102 -6 .41 2 .9 8 MR>FL 1.71 .088
G e s ta l t MM 30 -6 .0 0 2 .75 MM>FL 1 .93 .055

ML 18 -6 .8 9 2.81 FR>FL 2 .0 8  .039
FR 31 -5 .8 1 2 .9 8
FM 5 -6 .0 0 1.87
FL 6 -8 .5 0 2 .6 6 Rank O rder F R >MM= FM>MR >ML >FL

Karnovsky T e s t o f M enta l R o ta tio n s (Rank O rder by P erfo rm ance)

V a ria b le Group N Means S td .D ev . C o n tr a s ts T V alue P r o b a b i l i ty

P ic tu r e : MR 92 -.0 1 9 4 .973 ML>FR 2 .0 3 0  .045
M irro r  E r ro r s  MM 30 - .0 2 2 9 1.085 ML>MR 1 .72  .079

ML 16 -.4 9 4 3 .729
FR 20 .1791 1 .102
FM 8 .0678 .682
FL 9 .1435 1.044 Rank O rd e r: ML>MM>MR>FM>FL>FR
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P ic tu r e : MR 92 - .1 0 6 6 .981 ML>FR 2 .0 7  .040
T o ta l  E r ro r s MM 30 .0427 .989 MR>FR 1 .6 8  .095

ML 15 - .3 9 2 8 1.015
FR 20 .3007 1.018
FM 8 .0541 .962
FL 9 .2221 .984 Rank O rd e r: ML>MR>MM>FM>FL>FR

Shape: M irro r E r ro r s ML>FL 1 .93 .055
T o ta l  176 - .0 1 6 7 1.010 Rank O rd e r: ML>MR>FR>MM>FM>FL

S hape: MR 92 - .1 2 1 2 1.013 MR>FL 2 .0 7  .040
T o ta l  E r ro r s MM 31 .0007 .851 ML>FL 2 .1 6  .032

ML 14 -.3 1 7 1 .937
FR 21 .0667 1.100
FM 8 .1336 .963
FL 9 .5961 1 .048 Rank O rd e r: ML>MR>MM>FR>FM>FL

Both Forms MR 90 -.1 3 5 3 .986 MR>FL 1 .70  .092
T o ta l  E r ro r s MM 29 -.0 0 9 2 .939 ML>FL 1 .89 .061

ML 13 -.3 5 9 7 1 .038 ML>FR 1 .66 .098
FR 20 .2258 1.029
FM 8 .0969 1.075
FL 9 .4523 .975 Rank O rd e r: ML>MR>MM>FM>FR>FL

L e f t  handed m ales r e c e iv e d th e  h ig h e s t s c o re s  on B lock  D esign and

a l l  K arnovsky m easu res . L e f t  handed fe m a le s  r e c ie v e d  th e  lo w e s t ra n k in g  

on B lock  d e s ig n , B erea G e s ta l t  d e v ia t io n  s c o re  and a l l  m easures o f  th e  

Karnovsky m easures on th e  Shape fo rm . Fem ale r i g h t  handed r e c e iv e d  th e  

h ig h e s t  s c o re s  on th e  B erea  G e s ta l t  and w ere s i g n i f i c a n t l y  h ig h e r  th a n  

a l l  m ale g ro u p s  and th e  fem a le  l e f t  handed on Coding. However, th e  

fem a le  r i g h t  handed w ere th e  lo w e s t o r one o f  th e  two lo w e s t ra n k in g  on 

B lock  D esign , O b jec t Assembly and th e  K arnovsky m easures on th e  P ic tu r e  

fo rm . In  summary, on most s p a t i a l  m easures t h e  s c o re s  o f  a l l  male 

g ro u p s  w ere h ig h e r  th a n  th o se  o f th e  fe m a le s  and w i th in  th e  m ale g ro u p , 

th e  l e f t  handed w ere th e  h ig h e s t  r a n k in g  (e x c e p t on th e  B erea G e s t a l t ) .  

On th o s e  m easu res f o r  w hich f in e  m otor c o n t r o l  o r  re p ro d u c tio n  o f  d e t a i l  

i s  r e q u i r e d ,  th e  r i g h t  and mixed handed fe m a le s  r e c ie v e d  r e l a t i v e l y  

h ig h e r  ra n k in g s  th a n  th e  m a le s .
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BANNATYNE FACTORS

B annatyne f a c t o r s  w ere run  w ith  th e  m ixed g roup  s e p a ra te d  i n t o  

r i g h t  sind l e f t  m ixed han d ed .

ALL SUBJECTS-HAND AND SEX

Group V erba l S p a t ia l S equencing A cquired
N Mesm SD N Mean SD N Mean SD N Mean SD

MR 110 31-7 7 .2 108 32 .3  8 .9 100 24 .5  6 .3 109 27 .8 6 .2
FR 30 31 .5 7 .7 29 28 .3  7 .7 23 2 5 .7  5 .5 30 25.9 6 .6
MRM 21 3 1 .5 6 .6 19 32 .3  9-2 . 19 22 .3  8 .3 21 27.1 5 .6
FRM 4 2 8 .0 3 .6 4 30 .5  9 .0 -  4 2 1 .3  “ 7 .4 4 2 3 . 8 4 .0
MLM 20 3 2 .0 7 .6 20 3 3 .6  8 .3 17 2 3 .5  5 .1 19 28.5
FLM 3 29 .3 3-1 2 36 .5  3 .5 2 3 5 .0 “ 2 .8 3 32 .7 2 .3
ML 17 30.1 5 .7 17 32 .6  7-9 16 23-6 5 .5 16 27 .8 4 .6
FL 9 28 .3 3 .5 8 29 .6  7-0 7- 2 0 .7  5 .2 9 22 .8 4 .3

V erbal F a c to r  iC o n trs is ts : MLM> IMR> FR> MRM> ML> FLM> FRM> FL
No s i g n i f i c a n t d i f f e r e n c e s

S p a t ia l  F a c to r C o n tr a s ts : FLM> IMLM> ML> MRM> MR> FRM> FL> FR
MR>FR 2 .2 2 .028 MLM>FR 2 .12  .035 ML>FR 1 .66 . 100

S equencing  F a c to r  C o n t r a s t s :  FLM> ]FR> MR> ML> MLM> MRM> FRM> FL

C o n tra s t t P C o n tra s t t p C o n tra s t t P

FLM>MR 5 .0 0 .051 FLM>MRM 2 .2 7 .010 FLM>MLM 3-98
.028

FLM>FR 4 .0 2 .046 FLM>FRM 4 .2 3 .027 FLM>ML 2.44
.024

FLM>FL 2 .8 0 .008 FR>FL 4 .0 2 .049

A cquired  Knowledge F a c to r  C o n tr a s ts : FLM> MLM> MR> ML> MRM> FR> FRM> FL
C o n tra s t t P C o n tra s t t p C o n tra s t t P

MR>FL 2 .3 4 .021 FLM>FRM 1 .94 .053 FLM>FL 2.44
.015

FLM>FR 1 .86 .064 MLM>FL 2 .3 0 .023 ML>FL 1.94
.053

MRM>FL 1 .7 8 .077

On th e  B annatyne f a c t o r s  t h e r e  w ere no s i g n i f i c a n t  c o n t r a s t s  on th e  

v e rb a l  f a c t o r ;  th e  r i g h t  handed fem a le s  w ere s i g n i f i c a n t l y  low er th a n  

th e  r i g h t  and m ixed l e f t  handed m ale s . The mixed l e f t  handed o f  b o th  

se x e s  ran k ed  h ig h e r  th a n  th e  l e f t  handed m a le s . (T h e re  w ere v e ry  few
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fem ale  mixed l e f t  handed and th e  mixed l e f t  handed m a le s , N=20, r e c e iv e d  

o n ly  one p o in t  m ore th a n  th e  l e f t  handed m a le s .)

T here  w ere  more s i g n i f i c a n t  c o n t r a s t s  on th e  seq u en c in g  and 

a c q u ire d  know ledge f a c t o r s .  Most o f  th e s e  in v o lv e d  t h e  m ixed l e f t  

handed fe m a le s , o f  whom th e r e  w ere v e ry  few , b u t whose s c o re s  w ere much 

h ig h e r  th a n  a l l  o f  th e  o th e r  su b g ro u p s. R ig h t handed fe m a le s  w ere 

s i g n i f i c a n t l y  h ig h e r  th a n  l e f t  handed fe m a le s  on b o th  f a c t o r s .  L e f t 

handed fe m a le s  ra n k  lo w e s t on th e  v e r b a l ,  se q u e n c in g  and a c q u ire d  

knowledge f a c t o r .

PSYCHOPATHOLOGICAL MEASURES

V a ria b le s Group N Means S td ..Dev. C o n tr a s ts  T- Value P r o b a b i l i ty

S e l f  R eport M easures

C oopersm ith MR 158 -.1 1 6 3 .933 FR>MR 2 .03  .051
S e lf-E steem MM 40 .0626 .912 FM>MR 2 .23  .055
In v e n to ry ML 16 -.0041 1.106 FL>MR 2.06  .073
Long Form FR 26 .4082 1 .262

FM 8 .5966 .878
FL 8 .5983 .961 Rank O rd e r: FL>FM>FR>MM>ML>MR

C oopersm ith MR 43 -.1 4 6 6 .959 FR>MM 2.5 7  .018
S e lf-E steem MM 11 -.5 0 7 0 .879 FR>MR 2 .0 0  .054
In v e n to ry ML 8 .3648 1.380 FM>MM 1 .83 .071
S h o rt Form FR 17 .3483 .825 FL>MM 1 .73  -088

FM 4 .5418 1.249
FL 1 1 .2682 - Rank O rd e r: FL>FM>ML>FR>MR>MM

R eport by O th e rs

Conners HI by C lassroom  T eacher
T o ta l 169 -.0301 .973 MM>ML 1.77  -077

Rank O rd e r: FL>MM>MR>FR>FM>ML

Conners HI by P a re n t FR>ML 1 .66 .098
FL>ML 1 .78  .076

T o ta l  279i .0101 1..013 Rank O rd e r: FL>FM>FR>MR>MM>ML
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Summary

A chievem ent

In  th e  t o t a l  sam p le , r i g h t  handed fe m a le s  i n  t h e  t o t a l  sam ple 

r e c ie v e d  h ig h e r  s c o re s  th a n  a l l  m ale g ro u p s  on t h e  Gray O ral Reading and 

th e  S ta n fo rd  S p e l l in g  T e s t s ,  th a n  two m ale g ro u p s  on th e  S lo sso n  O ral 

Reading and one m ale g roup  on M ath. Mixed hand fe m a le s  w ere s u p e r io r  t o  

l e f t  handed m ales  on th e  S ta n fo rd  R eading C om prehension  T e s t .  In  th e  

d y s le x ic  g ro u p , f o r  w hich o n ly  ab o u t one t h i r d  o f  th e  r i g h t  handed 

fe m a le s  from  th e  com ple te  sam ple met th e  c r i t e r i a ,  fem a le  mixed handed 

r e c e iv e  h ig h e r  s c o re s  th a n  a l l  o f  th e  m ale g ro u p s , u s u a l ly  th a n  th e  

fem ale  r i g h t  handed and a lw ays th a n  th e  fe m a le  l e f t  handed . R igh t and 

mixed handed  m ales  r e c e iv e d  n o n s ig n i f i c a n t ly  h ig h e r  s c o re s  th a n  l e f t  

handed m a le s , m easu res . (The r e s u l t s  o f  t h e  r e g r e s s io n  a n a ly s e s  i n  

C hap ter V II c l a r i f y  th e  r e l a t i v e  p e rfo rm an ce  o f  th e  l e f t  and r i g h t  m ixed 

handed g r o u p s . ) The fem a le  l e f t  handed p e rfo rm  th e  p o o re s t  on a l l  

ach ievem en t m ea su res .

C o g n itiv e

In  g e n e ra l  fem a le s  perfo rm  l e s s  w e l l  th a n  th e  m a le s . Among th e  

fe m a le s , th e  m ixed handed perfo rm  th e  b e s t .  N o te : t h e r e  a r e  no fem a le

mixed handed  w ith  F S - . R igh t handed fe m a le s  r e c e iv e d  low s p a t i a l  

s c o re s ,  e x c e p t on Coding and th e  B erea  G e s t a l t .  L e f t  handed m ales o f te n  

r e c e iv e d  th e  h ig h e s t  s p a t i a l  s c o re s ,  l e f t  handed  fe m a le s  th e  lo w e s t .

T h ere  w ere  no s i g n i f i c a n t  c o n t r a s t s  on th e  B annatyne v e rb a l  f a c t o r  

i n  e i t h e r  th e  th e  t o t a l  o r  d y s le x ic  g ro u p s . The few r e p o r ta b le  

c o n t r a s t s  on th e  s p a t i a l  f a c to r  u n d e rsc o re d  th e  some o f th e  poor s p a t i a l  

s k i l l s  o f  th e  r i g h t  handed fem a le s  i n  t h i s  sam p le . Bannatyne seq u en c in g
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and a c q u ir e d  know ledge f a c t o r s  r e v e a le d  t h a t  t h e  l e f t  m ixed handed 

fe m a le s , a l th o u g h  v e ry  few i n  num ber, r e c ie v e d  o f te n  s i g n i f i c a n t l y  

h ig h e r  s c o re s  th a n  m ost o th e r  hand and sex  s u b s e t s .  In  th e  d y s le x ic  

su b g ro u p , m ixed r i g h t  handed m ales and fe m a le s  and l e f t  handed fem a les  

w ere th e  lo w e s t th e  lo w e s t r a n k in g  g ro u p s  on  t h e  seq u en c in g  f a c t o r .

These t h r e e  g ro u p s  and th e  fem a le  r i g h t  handed w ere th e  lo w e s t ra n k in g  

on a c q u ire d  know ledge f a c t o r .

P sych o p a th o lo g y

In  th e  t o t a l  sam ple , fem a le s  r e c e iv e d  h ig h e r  s c o r e s ,  i n d i c a t i v e  o f 

more sym ptom ato logy , th a n  m a le s . The l e f t  handed and  mixed handed 

fe m a le s  w ere o f te n  th e  h ig h e s t  ra n k in g .

In  th e  d y s le x ic  sam p le , th e  fem ale  m ixed handed  g roup  r a t e d  

th e m se lv e s  a s  m ore d e p re s s e d  on th e  B ir le s o n  D e p re ss io n  In v e n to ry  th a n  

two m ale g ro u p s . L e f t  handed fem a le s  w ere th e  h ig h e s t  s c o r in g  on two o f 

th e  s e l f  r e p o r t  m ea su res . R igh t handed fe m a le s  r a t e d  th e m se lv e s  h ig h  on 

th e  B i r le s o n  and th e  s h o r t  form  o f  th e  C oopersm ith ; th e y  were a ls o  r a t e d  

h ig h e s t  by p a r e n t s .  L e f t  handed m ales w ere  o f te n  th e  lo w e s t r a te d  

g ro u p .
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V. HAND AND FAMILY HISTORY OF SINISTRALITY

S ix  hand by FS g ro u p s  w ere c o n t r a s te d .  S u b je c t g ro u p s w ith  a 

p o s i t i v e  f a m ily  h i s t o r y  o f  s i n i s t r a l i t y  (FS+) and who w ere r i g h t ,  mixed 

and l e f t  handed w ere  a b b re v ia te d  R+, M+ and L+ r e s p e c t iv e ly .  S im i la r ly  

th o s e  w ith  FS- w ere a b b re v ia te d  R - , M- and L - .  S ig n i f ic a n t  and m a rg in a l 

c o n t r a s t s  a r e  r e p o r te d  i n  t h i s  c h a p te r .  Com plete t a b l e s  a r e  i n  A ppendix 

IV .

ACHIEVEMENT MEASURES

V a ria b le Group N Means S td .D ev. C o n tr a s ts  T Value P r o b a b i l i t y

Gray O ral R- 50 .0250 .894 R->L+ 2 .6 3  .009
M- 11 -.4 4 8 4 .859 R+>L+ 2 .0 4  .043
L- 10 -.3 6 3 4 1 .088 M+>L+ 2 .7 4  .007
R+ 55 - .1 4 4 5 .920 M->L+ 1 .79 .075
M«- 18 .1972 •930
L+ 15 - .7 0 4 8 1 .136 Rank O rder: M+>R->R+>L->M->L+

S lo sso n R- 51 .0965 .944 R->L+ 2 .55  .012
O ral M- 11 - .2 1 1 7 .752 M+>L+ 2 .4 2  .017

L- 10 - .2 7 9 3 1.111 R+>L+ 1 .75 .083
R+ 55 -.1 3 9 9 1.041
M+ 18 .1908 .713
L+ 15 -.6 3 8 2 1 .168 Rank O rder: M+>R->R+>M->L->L+

S ta n fo rd R- 49 - .0 2 1 8 .888 M+>L+ 3 .23  .002 N-K
S p e l l in g M- 10 - .2 1 7 4 .988 R->L+ 2 .6 4  .009

L- 9 -.2 1 6 0 1.334 M+>R+ 2 .0 2  .045
R+ 50 - .2 1 1 8 .873 R+>L+ 1 .96 .052
M+ 17 •3194 .892
L+ 15 -.7521 1.044 Rank O rder: M+>R->R+>L->M->L+

S ta n fo rd R- 33 - .1 5 9 4 1 .118 M+>L+ 3 .06  .003 N-K
Word S k i l l s  M- 8 .0296 1.118 L->L+ 2 .3 4  .021 N-K

L- 9 .1138 1 .432 R+>L+ 2 .1 5  .034 N-K
R+ 44 -.2 0 9 6 .738 R->L+ 2 .2 2  .028
M+ 15 .284 8 1.171 M—>L+ 2 .0 9  .038
L+ 10 - .9 5 5 9 .728 M+>R+ 1 .67 .098

Rank O rder: M+>L->M->R->R+>L+
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S ta n fo rd R- 22 - .1 0 8 8 .846 M+>L+ 3 .0 2 .003 N-K
R eading M- 6 - .1 8 0 4 .978 R+>L+ 1.97 .052
Com prehension L- 7 .0117 1.341 M*>R+ 1.96 .053

R+ 33 -.0 7 8 3 .915 M*>R- 1.93 .057
M+ 13 .5265 .896 R->L+ 1.85 .069
L+ 5 -.9 6 9 6 •993 L->L+ 

Rank O rder:
1 .7 8  
M+>L-

.079
•>R+>R->M->L+

Math R- 43 -.1 6 6 1 1 .032 R+>L+ 2 .3 4 .021
M- 11 -.1 9 3 3 .915 R->L+ 1 .6 8 .096
L- 9 - .0 7 8 2 .746
R+ 49 .0444 1 .044
M+ 17 -.1 2 5 2 •996
L+ 13 -.6931 1 .065 R ank ' O rd e r : R+>L- >M+>R->M->L+

O v e ra ll  th e  M* r e c e iv e d  th e  h ig h e s t  s c o re s  and th e  L+ re c e iv e d  th e  

lo w e s t on th e  re a d in g  and s p e l l in g  m e a su res . The M+, R -, and R+ 

s i g n i f i c a n t l y  h ig h e r  s c o re s  th a n  th e  L+ th e  Gray O ra l and S ta n fo rd  

S p e l l in g .  M+ w ere s u p e r io r  t o  R+ on th e  s p e l l i n g  t e s t .  R- and M+ were 

s u p e r io r  to  L+ on th e  S lo sso n  O ra l and a l l  g ro u p s  perfo rm ed  

s i g n i f i c a n t l y  b e t t e r  th a n  L+ on th e  S ta n fo rd  Word S k i l l s .  M+ and R+ 

r e c e iv e d  h ig h e r  s c o re s  th a n  L+ and M+ w ere s u p e r io r  t o  R+ on Reading 

C om prehension. R+ r e c e iv e d  s i g n i f i c a n t l y  h ig h e r  s c o re s  th a n  R- on M ath. 

The p a t t e r n  R->R+>L+ was found i n  th e  G ray, S lo s so n , S p e l l in g ,  and Word 

S k i l l s ,  a lth o u g h  th e  d i f f e r e n c e s  betw een each  g roup  was n o t a lw ays 

s i g n i f i c a n t .
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COGNITIVE MEASURES

V a r ia b le Group N Means S td .D ev. C o n tr a s ts  T V alue P r o b a b i l i ty

FSIQ R- 36 9 7 .58 11.81 M+>R- 2 .01  .047
M- 10 98 .80 11.20
L- 9 100 .44 13.69
R+ 46 104.49 15.81
M+ 16 105 .69 10 .68
L+ 7 95.71 12.09

T o ta l 123 101.37 13-62 Rank O rd e r: M+>R+>L->M->R->L+

VERBAL MEASURES

VIQ R- 36 97 .33 11.20 R+>R- 2 .2 3  .029
M- 10 99-90 10.02 Mf>R- 1 .92  .066
L- 9 9 8 .7 8 12 .30 R+>L+ 3.81 .000
R+ 46 104 .02 15.92 Mf>L+ 3 .1 8  .005
M+ 16 103-94 1 1 .6 0
L+ 8 9 3 .8 8 3 .5 6

T o ta l 125 100 .73 13 .18 Rank O rder :
R+>M+>M->L->R->L+

In fo rm a tio n  R- 30 8.87 2.54 M+>R- 2 . 1 2  .036
M- 10 10 .10 2 .7 2 M->L+ 2 . 1 0  .038
L- 8 9-38 2 .0 0 R+>L+ 2 .1 6  .033
R+ 39 9 .7 2 2.97 M+>L+ 2 .6 8  .009
M* 16 10.56 2.03
La- 7 7 .4 3 1.51 Rank O rd e r: M+>M>-R+>L->R->L+

A rith m e tic  R- 29 7 -3 8 2 . 0 9 R+>R- 3.41 .001 N-K
M- 10 8.40 2 .45 R+>L+ 2 .3 2  .022
L- 8 8 .3 8 2 .06
R+ 40 9 .6 0 3-31
M+ 15 8 .80 2 .54
L+ 6 6 .83 2.5.6 Rank O rd e r: R+>M+>M->L->R->L+

V ocabulary  R- 29 9.41 2 .1 9 M+>R- 1 .86 .074
M- 10 8.80 1 .87 R+>L+ 1 .83 .081
L- 8 9 .63 2 .77 M+>L+ 2 .1 8  .041
R+ 39 10.44 3 .5 8
M+ 16 10.94 2 .84
L+ 7 9 .0 0 1.41 Rank O rd e r: M+>R+>M->L->R->L+

Peabody P ic tu r e
V ocabu lary  T e s t
P e r c e n t i l e  T o ta l 84 59-59 2 9 .4 8 R+>R- 1.71 .091

Rank O rd e r: M->R+>L->M+>R->L+

R+ and M+ most o f te n  re c e iv e d  th e  h ig h e s t  s c o re s  on v e r b a l  t e s t s .

L+ and R- w ere th e  lo w e s t p e rfo rm in g  g ro u p s . R+ and M+ w ere s u p e r io r  on 

VIQ and In fo rm a tio n  t o  L+. M+ re c e iv e d  s i g n i f i c a n t l y  h ig h e r  s c o re s  th an
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R- on In fo rm a t io n . R+ perfo rm ed  s i g n i f i c a n t l y  b e t t e r  th a n  R- on VIQ and 

A r ith m e tic  and th a n  L+ on A r i th m e tic .  M- w ere s u p e r io r  t o  L+ on 

In fo rm a tio n .

SPATIAL MEASURES

V a ria b le  Group N Means S td . Dev. C o n t r a s t s  T V alue P r o b a b i l i ty

PIQ T o ta l 123 101.42 16.130 n s .
Rank O rd e r: M+>R+>L->L+>R->M-

P ic tu r e  A rrangem ent
T o ta l 107 11.16 2.85 R+>R- 1.81 .075

Rank O rd e r: L->R+>M+>L+>R->M-

R av en 's  C o loured  P ro g re s s iv e  M a tr ic e s
E r ro r  S co re M+>M- 1 .79 .078

T o ta l 75 - .1 7 3 8 .8846 Rank O rd e r: M+>R+>L->R->L+>M-

K arnovsky T e s t o f  M ental R o ta t i o n :P ie t .  Form Rank O rder by Perform ance

R- 23 .3204 1.071 Mf>R- 2 .0 8  .042
M irro r  E r ro r s M- 7 .1844 1.215 L->R- 2 .6 2  .027

L- 9 - .5 5 4 6 .625 R+>R- 2 .3 4  .022
R+ 23 - .3 5 6 9 .840
M+ 9 - .4 8 2 0 .894
L+ 8 .0154 1.280 Rank O rd e r: L->M+>R+>L+>M->R-

T o ta l E r ro r s R+>L- 1 .75 .085
T o ta l  80 .1007 1 .026 Rank O rd e r: R+>M->R->L+>M+>L-

T here  w ere no s i g n i f i c a n t  f in d in g s  on th e  any s u b te s t  o f  th e  

W eschler P erfo rm ance S c a le ,  B erea G e s ta l t  o r  R a v e n 's  C oloured  

P ro g re s s iv e  M a tr ic e s ,  a lth o u g h  M+ w ere th e  h ig h e s t  p e rfo rm in g  g roup  on 

th e  m a jo r i ty  th e s e  m ea su res . L - , M+ and R+ p e rfo rm ed  s i g n i f i c a n t l y  

b e t t e r  th a n  R- on th e  M irro r  E r ro r s  o f  th e  p i c t u r e  form  o f  th e  K arnovsky 

T es t o f  M ental R o ta tio n .
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BANNATYNE FACTORS

Group
N

V erbal
Mean SD N

S p a t ia l  
Mean SD

S equencing  
N Mean SD

A cquired  
N Mean SD

R- 29 3 1 .2 6 .4 28 30 .5 9 .8 25 23 .7 6.1 28 2 5 .8 4 .8
R+ 39 33 .3 9 .6 36 32 .9 9 .7 36 25 .7 5 .9 39 2 9 .8 8 .0
RM- 5 30 .2 1 .6 4 32 .3 14.3 4 2 4 .0 6 .4 5 28 .6 5 .4
RM+ 5 33 .6 11.6 4 33-5 8 .7 4 20 .5 9 .0 5 27 .4 5 .6
LM- 5 30 .8 7 .0 5 29 .4 6 .6 4 24 .0 7 .5 5 28 .0 6 .4
LM+ 11 34 .6 6 .4 10 3 4 .7 8.4 10 2 6 .8 6 .4 10 3 1 .8 4 .3
L- 8 31.1 7 .3 8 32 .4 8.1 8 21 .5 7 .2 8 27 .4 5 .1
L+ 7 29.1 2 .5 6 3 0 .0 11.0 5 21 .8 3 .3 6 23 .2 5 .3

V erbal F a c to r C o n tr a s ts : Rank O rd e r: LM+>RM+>RH+>RH-=LH->LM->RM->LH+
R+>RM- 1.82 .076
R+>L+ 2 .3 0 .027 LMf>RM- 2 .1 4  .052 LM+>L+ 2 .5 4  .023

S p a t ia l  F a c to r  C o n t r a s t s :  No s i g n i f i c a n t  d i f f e r e n c e s

Sequencing  F a c to r  C o n t r a s t s :  Rank O rd er:
LM+>RH+>LM-=RM->RH->LH+>LH->RM+

R+>L- 1 .75  .084 LM+>RM+ 1.71 .090 LM+>L- 1 .80  .075

A cqu ired  Knowledge F a c to r  C o n tr a s ts :  LM+>RH+>RM->LM->RM+=L->R->L+
R+>R- 2 .6 0  .011 LM+>R- 2 .5 8  .011 R+>L+ 2 .3 9  .019
LM+>L+ 2 .6 2  .010

With th e  e x c e p tio n  o f  th e  FS+ l e f t  handed , th e  FS+ g ro u p s  w ere 

h ig h e r  ra n k in g  on th e  v e rb a l  m easures th a n  th e  FS- g ro u p s . FS+ r ig h t  

and l e f t  m ixed handed w ere s i g n i f i c a n t l y  o r  m a rg in a l ly  h ig h e r  th a n  th e  

FS+ l e f t  handed and th e  FS- r i g h t  mixed handed .

T here  w ere no r e p o r t a b l e  c o n t r a s t s  on th e  s p a t i a l  f a c t o r  i n  t h i s  

sam ple . On th e  se q u en c in g  f a c t o r  th e  FS+ r i g h t  and l e f t  m ixed handed 

w ere th e  s u p e r io r  g ro u p s ;  no c o n t r a s t  was s i g n i f i c a n t .

FS+ r i g h t  and l e f t  m ixed handed re c e iv e d  s i g n i f i c a n t l y  h ig h e r  

s c o re s  th a n  th e  FS- r i g h t  handed and th e  FS+ l e f t  handed .

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



89

PSYCHOPATHOLOGY MEASURES

V a ria b le  Hand/FS N Means S td  Dev. C o n tr a s ts  T -v a lu e  P r o b a b i l .

S e lf -R e p o r t  M easures

S h o rt C h ild R- 31 - .0 6 5 9  .707 M+>L- 1.95 .068
D e p re sss io n M- 8 .2910 .798
In v e n to ry L- 8 -.4 1 2 1  .841

R+ 39 - .0 3 0 5  .767
M+ 10 •3926 .903
L+ 5 .3884 1.290 Rank O rd e r: M+>L+>M->R+>R->L-

Coopersm ith R- 34 -.1 3 0 1  .854 M*>R- 2 .06  .042
S e l f  Esteem M- 7 .0354 .936 M+>R+ 1 .72 .088
In v e n to ry L- 8 - .1 2 2 8  .977
Long Form R+ 42 - .0 1 2 2  .872

M+ 11 .5188 1 .093
L+ 5 .5421 1 .055 Rank O rd e r: L+>M+>M->R+>L->R-

Conners R- 44 .0288 .913 M+>R+ 1-94 .076
H y p e ra c t iv i ty M- 11 - .0 8 4 8  . 811 L+>R+ 1 .66  .100
Index L— 10 - .1 0 3 3  1 .448

R+ 55 - .2 2 6 6  .879
M+ 18 .2031 .964
L+ 9 .3316 .786 Rank O rd e r: L+>M+>R->M->L->R+

R eport by O th e rs

Conners R- 23 - .0 1 4 6  1 .038 R->L+ 2 .63  .014
H y p e ra c t iv i ty M- 4 - .1 3 5 6  1 .682 R+>L+ 2 .4 8  .020
Index L- 5 - .2 1 3 6 .755 M+>L+ 2 .1 2  .058
by Classroom R+ 30 - .1 4 4 5 .945
T eacher M+ 9 -.0 1 3 1 .844

L+ 5 - .6 5 7 2 .255 Rank O rd e r: M+>R->M->R+>L->L+

Conners R- 79 - .3 3 5 3 803 R+>M+ 1 .77  .078
H y p e ra c t iv i ty M- 14 - .1 0 4 5 897 R+>L+ 3 .0 3  *003 N-K
Index L- 13 .1417 1. 052 R->L- 1 .66  .099
by P a re n ts R+ 79 .3445 1 . 093 R+>R- 4 .45  .000 N-K S

M+ 22 - .0 6 5 9 903
L+ 21 - .3 6 9 2  1 . 013 Rank O rder: R+>L->M+>M->R->L+

SNAP R- 83 - .3 3 2 0 .762 M+>R- 1 .77  .077
M- 14 .0258 .634 R+>L+ 2 .3 9  .018
L- 13 .0540 .924 R+>R- 4 .0 2  .000 N-K S
R+ 79 .2507 1 •099
M* 22 .0656 1 .038
L+ 21 - .2 9 6 6 .938 Rank O rd e r: R+>M+>L->M->L+>R-

Most o f  th e  d i f f e r e n c e s  betw een g ro u p s  on th e  s e l f - r e p o r t  m easu res 

w ere m a rg in a l . M+ r a te d  th e m se lv e s  s i g n i f i c a n t l y  h ig h e r ,  in d ic a t in g
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more p a th o lo g y , th a n  th e  R- on th e  lo n g  form  o f  th e  C oopersm lth . 1> 

were th e  h ig h e s t  s c o r in g  on  fo u r  o f  th e  s ix  s e l f - r e p o r t  m easu res .

However, th e  c la ss ro o m  te a c h e r s  r a t e d  d o th  r i g h t  handed g ro u p s 

s i g n i f i c a n t l y  h ig h e r  th a n  th e  L+, and on  b o th  m easu res o f  h y p e r a c t iv i ty  

r a te d  by p a r e n ts ,  th e  R+ r e c e iv e d  s i g n i f i c a n t l y  h ig h e r  s c o re s  th a n  th e  

L+ and th e  R -.
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SUMMARY

Achievem ent

In  b o th  t h e  t o t a l  sam ple and th e  d y s le x ic  su bg roup  th e  mixed handed 

w ith  a  p o s i t i v e  fa m ily  h i s to r y  o f  s i n i s t r a l i t y  (M+) r e c e iv e d  th e  h ig h e s t  

s c o re s  and t h e  l e f t  handed w ith  a  p o s i t i v e  h i s t o r y  o f  s i n i s t r a l i t y  (L+) 

r e c e iv e d  th e  lo w e s t  s c o re s  on re a d in g  and s p e l l i n g  m e a su re s . On math 

ach ievem en t b o th  r i g h t  handed g ro u p s  i n  th e  t o t a l  g ro u p  and R+ i n  th e  

d y s le x ic  su b g ro u p  w ere s u p e r io r  t o  th e  L+. The p a t t e r n  R->R+>L+ was 

found on sev en  o f  th e  te n  re a d in g  o r  s p e l l i n g  m easu res  i n  b o th  g ro u p s .

C o g n itiv e

V e rb a l: I n  th e  t o t a l  sam ple M+ and R+ w ere th e  h ig h e s t  p e rfo rm in g

g ro u p s; L+ and R- w ere th e  lo w e s t s c o r in g  g ro u p s . In  th e  d y s le x ic  g roup  

L+ w ere low .

S p a t i a l :  I n  th e  t o t a l  sam ple M+ w ere h ig h  s c o r in g  and R- and M-

were low . In  t h e  d y s le x ic  subgroup  R- and M- w ere low , a lth o u g h  R- 

r e c e iv e d  t h e  h ig h e s t  s c o re  on th e  R a v e n 's .

P sych o p a th o lo g y

The M+ and L+ r a te d  th e m se lv e s  a s  most sym ptom atic  i n  b o th  g ro u p s . 

T e a ch e rs  and p a r e n t s  r a t e d  t h e  R+ a s  most sym p tom atic . (T h e re  was a  

s tr o n g  m ain e f f e c t  f in d in g  f o r  FS+ on p sy c h o p a th o lo g y .)
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VI. SEX AND FAMILY HISTORY OF SINISTRALITY

Four g ro u p s  o f  s u b je c t s  from  th e  t o t a l  sam ple c a te g o r iz e d  by sex  

and fa m ily  h i s to r y  o f  s i n i s t r a l i t y  w ere c o n t r a s te d .  M ales and fem a le  

FS+ g ro u p s  w ere a b b re v ia te d  M+ and F+ r e s p e c t i v e ly .  S im i la r ly  th e  FS- 

g ro u p s  w ere M- and F - .  S ig n i f i c a n t  and m a rg in a l c o n t r a s t s  a r e  r e p o r te d  

i n  t h i s  c h a p te r .  Com plete t a b l e s  a r e  i n  A ppendix V.

ACHIEVEMENT MEASURES

V a ria b le Group N Means S td .D ev . C o n tr a s ts  T-V alue P r o b a b i l i t y

Gray O ral M- 56 -.0485 .899 F->M+ 2 .2 2  .028
M+ 70 .0506 1.041 F->F+ 1 .96  .051
F - 17 .6199 .810 F->M- 2 .5 5  .012  N-K
F+ 18 -.0 0 8 5 .805 Rank O rd er: F->M+>F+>M-

S lo sso n M- 57 .1341 .990 F->M+ 2 .4 0  .021
O ral M+ 70 .0792 1.087 F->F+ 2 .3 5  .025

F - 17 .5726 .657 F->M- 2 .1 2  .040
F+ 18 - .0 0 6 2 .798 Rank O rd e r: F->M->M+>F+

S ta n fo rd M- 54 - .0 0 2 4 .905 F->M+ 2 .3 0  .023
S p e l l in g M+ 64 -.0 7 4 5 1 .010 F->M- 1 .99 -048

F - 16 .5341 1.007
F+ 18 .2136 .758 Rank O rder: F->F+>M->M+

F -  perfo rm  b e s t  on f i v e  o f  th e  s ix  a c h ie v e m e n t. T h e ir  pe rfo rm ance  

was s i g n i f i c a n t l y  b e t t e r  th a n  a l l  o th e r  g ro u p s  on th e  Gray O ra l and th e  

S lo s so n  O ral and th a n  b o th  m ale g ro u p s  on th e  S ta n fo rd  S p e l l in g  T e s t .

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



93

COGNITIVE MEASURES

V a r ia b le  Group N Means S td . Dev. C o n tr a s ts  T -V alue P r o b a b i l i t y

FSIQ M- 45 98.87 12.26 M+>M- 2 .01 .047
M+ 55 104.29 14.85 M+>F- 1 .88  .063
F - 10 95 .60 9 .8 2
F+ 13 102 .08 13.42 Rank O rd e r: M+>F+>M->F-

VERBAL MEASURES

VIQ M- 45 98 .36 11.52 Mf>M- 2 .0 5  .042
M+ 56 103-70 14.13 M+>F- 1 .84  .069
F - 11 95.82 8 .74
F+ 14 99.43 15.34 Rank O rd e r: M+>F+>M->F-

In fo rm a tio n M- 38 9 .47 2 .5 2 M*>F- 2.11 .038
M+ 49 1 0 .08 2 .7 2 M+>F+ 2 .40  .018
F - 10 8 .20 2 .25
F+ 13 8.15 2 .3 4 Rank O rd e r: M+>M->F->F+

A rith m e tic M- 37 7 .7 0 2 .3 8 M*>M- 2 .6 4  .010
M* 48 9 .25 3 .0 3 M+>F- 2 .1 2  .041
F - 10 8 .00 1.25
F+ 13 8 .69 3 .6 4 Rank O rd e r: M+>F+>F->M-

V ocabulary M- 37 9 .54 2 .1 2 M*>M- 1 .98  .050
M+ 49 10.76 3 .1 9 M+>F+ 1.91 -059
F - 10 9 .50 2 .5 9
F+ 13 9 .0 8 3 .2 0 Rank O rd e r: M+>M->F->F+

D ig i t M- 35 8 .54 2 .7 7 M->F- 1 .79 .077
Span M+ 47 8 .34 3 .1 8

F - 8 6 .50 2.51
F+ 13 8 .54 2 .40 Rank O rd e r: M-=F+>M->M+

Peabody M- 40 59-00 28.86 M+>F- 1 .92 .058
P ic tu r e M<- 45 6 5 .09 28 .92 Mf>F+ 1.95 .055
V ocabulary F - 9 44 .67 3 0 .58
P e r c e n t i l e F+ 11 46 .00 3 0 .3 8 Rank O rd e r: M+>M->F+>F-

M+ r e c e iv e d  th e  h ig h e s t  s c o re s  on a l l  v e rb a l  m easures e x c e p t D ig i t  

Span. They w ere s i g n i f i c a n t l y  h ig h e r  th a n  M- on VIQ, A r ith m e tic  and 

V ocab u lary , th a n  F -  on VIQ, In fo rm a tio n , and A r i th m e tic  and th a n  F+ on 

In fo rm a tio n , V ocabulary  and Peabody P ic tu r e  V ocabu lary  T es t P e r c e n t i l e .
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SPATIAL MEASURES

PIQ M- 45 99 .93 1 5 .30 M+>F- 1 .71 .100
M+ 55 103.11 18 .07 F+>F- 1 .7 9  .087
F - 11 96 .0 9 10.92
F+ 13 104 .15 11.06 Rank O rd e r: F+>M+>M->F-

P ic tu r e  A rrangem ent M+>F- 1 .6 9  .094
Rank O rd e r: M+>F+>M->F-

Block M- 37 10.57 3 .8 3 M*>F- 1 .97  .052
D esign M+ 47 11.09 3 .5 7

F - 10 8 .7 0 2.31
F+ 13 9 .5 8 2 .5 7 Rank O rd e r: M+>M->F+>F-

O bject Assembly M+>M- 1 .6 7  .099
Rank O rd e r: M+>F+>F->M-

Coding M- 38 7 .3 2 3 .1 0 F+>M+ 2 .2 5  .026
M+ 49 7 .8 6 2 .9 8 F+>M- 2 .71  .008 N-K
F - 9 7 .8 9 3-38
F+ 11 10 .18 3 .3 4 Rank O rd e r: F+>F->M+>M-
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K arnovsky T e s t  Of M ental R o ta tio n :  P i c tu r e form :

V a r ia b le  Group N Means S td .D e v . C o n tr a s ts  T V alue P r o b a b i l i ty

M irro r M- 31 .3104 1 .197 F->F+ 1 .7 2  .090
E r ro r s M+ 29 - .6 0 6 5 .824 M+>M- 3 -5 8  .001 N-K S

F - 9 - .2 9 6 6 .908 M*>F+ 3-06  .003 N-K S
F+ 11 .4696 .795 Rank O rd e r: M+>F->M->F+

T o ta l  E r ro r s M- 31 .1010 1.037 M+>M- 2 .5 7  .012 N-K
M+ 29 -.5 6 1 5 1.041 M*>F+ 3 .1 7  .002 N-K S
F - 9 - .0 4 4 2 1.081
F+ 11 .5596 .635 Rank O rd e r: M+>F->M->F+

S h ap es:

M irro r M- 32 - .0 2 6 2 1 .009 M*>F+ 2 .2 4  .028
E r ro r s M+- 29 -.3 2 0 6 1.095

F - 9 .1941 1.153
F+ 11 .5240 1.085 Rank O rd e r: M+>M->F->F+

T o ta l E r ro r s M- 32 - .1 4 7 3 .916 M+>F+ 2 .4 4  .025
M+ 29 - .3 6 4 4 .953 M->F+ 1 .83  .085
F - 9 .3411 1 .434
F+ 11 .4490 .940 Rank O rd e r: M+>M->F+>F-

Both Form s:

T o ta l M- 30 .0269 .985 M+>M- 2 .1 0  .039 N-K S
E r ro r s M+ 29 -.5 2 6 5 1 .034 M+>F+ 3 .01 .004 N-K S

F - 9 .1630 1.171 M+>F- 1 .79  .078
F+ 11 .5518 .867 Rank O rd e r: M+>M->F->F+

A lthough  M+ re c e iv e d  th e  h ig h e s t  s c o re  on th e  m a jo r i ty  o f  th e

s p a t ie d  m ea su res . M+ re c e iv e d  s i g n i f i c a n t l y  s c o re s  th a n  F -  on B lock

D esign and on th e  Karnovsky T e s t o f  M enta l R o ta tio n s  M+ w ere s u p e r io r  to  

M- and F+ on M irro r  E r ro r s  and T o ta l  E r r o r s  on th e  P i c tu r e  fo rm . On th e  

Shapes fo rm , M+ were s u p e r io r  to  F+ on M irro r  E r ro r s  and T o ta l  E r r o r s .

On T o ta l  E r r o r s  f o r  b o th  fo rm s, M+ w ere s u p e r io r  to  M- and F+.

F+ r e c e iv e d  s i g n i f i c a n t l y  h ig h e r  s c o re s  on Coding th a n  th e  bo th  

m ale g ro u p s .
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BANNATYNE FACTORS

The mixed handed g roup  i s  d iv id e d  i n t o  r i g h t  and l e f t  m ixed handed 

f o r  f u r t h e r  a n a ly s i s .

Group
N Mean

V erbal
SD N

S p a t ia l
Mean SD

Sequencing  
N . Mean SD

A cqu ired  
N Mean SD

M- 31 31.1 6 .0 35 31-3 10.0 34 23 .6 6 .4 36 26 .8 5 .4
M+ 49 33 .7 9 .0 45 3 3 .4 10.0 44 24 .8 5 .8 47 30 .2 7 .0
F - 10 30 .7 6 .8 10 29 .4 7 .3 7 22 .0 6.1 10 25 .7 3 .7
F+ 13 30 .7 7 .2 11 3 1 .2 6 .5 11 27-0 7-5 13 25 .9 8.1

T here w ere no s i g n i f i c a n t  d i f f e r n c e s  betw een any V erbal and S p a t i a l  
F a c to r  

C o n tr a s ts .

S equencing  F a c to r  C o n tr a s ts :  F+>F- 1 .67  .099

A cqu ired  Knowledge C o n tr a s ts :
M+>M- 2.51 .014 NK M+>F- 2.91 .008 M+>F+ 1 .75  .098

T here  w ere no r e p o r t a b l e  d i f f e r e n c e s  i n  th e  v e rb a l  and s p a t i a l  

f a c t o r s .  FS+ fem a les  r e c e iv e d  m a rg in a l ly  h ig h e r  s c o re s  th a n  th e  FS- 

fem a les  on th e  seq u en c in g  f a c t o r .  FS+ m ales w ere s u p e r io r  t o  FS- m ales 

and fe m a le s  and m a r ig in a l ly  b e t t e r  th a n  th e  FS+ fem a le s  on th e  a c q u ire d  

knowledge f a c t o r .
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PSYCHOPATHOLOGICAL MEASURES

V a ria b le Group N Means S td .D ev . C o n tr a s ts  T -V alue P r o b a b i l .

S e lf -R e p o r t  M easures

S h o rt C h ild M- 37 -.0 4 6 3 .778 F+>F- 2 .7 8  .006 N-K
D e p re ss io n M+ 1*4 - .0 8 2 4 .737 F+>M- 3*19 .002 N-K S
In v e n to ry F - 13 - .1 3 0 0 .713 F+>M+ 3*38 .001 N-K S

F+ 10 .8304 .945 Rank O rd e r: F+>M->M+>F-

C oopersm ith M- 39 -.1 3 8 1 .907 F+>F- 1.71 .091
S e lf-E steem Mt 46 - .0 0 4 6 .847 F+>M+ 2 .3 5  .021
In v e n to ry F - 10 .0229 .724 F+>M- 2 .7 6  .007
Long Form F+ 12 .6765 1.137 Rank O rd e r: F+>F->M+>M-

C oopersm ith M- 17 - .4 0 0 9 1.099 F+>F- 1 .95 .059
S e lf-E s te e m M+ 15 - .1 0 9 4 •923
In v e n to ry F - 3 .0567 .784
S h o rt Form F+ 8 .4506 1 .078 Rank O rd e r: F+>F->M+>M-

Conners M- 53 -.0 1 8 3 .900 F+>M+ 2 .2 0  .037
H y p e ra c t iv i ty  M»- 63 - .1 9 8 8 .848
Index F - 12 .0224 1 .328
by S e l f F+ 19 .3525 •990 Rank O rd e r: F+>F->M->M+

R eport by O th e rs

Conners M- 23 - .0 7 9 3 1.134 F->F+ 1 .83  .094
H y p e ra c t iv i ty Mf 35 - .0 6 8 8 .950 M->F+ 2 .0 2  .053
Index  by F - 10 - .0 6 8 0 .858 Mf>F+ 2 .8 2  .007
C lassroom F+ 9 - .5 9 2 4 .281
T eacher Rank O rd e r: F->M+>M->F+

Conners HI by T u to r
T o ta l 102! - .0 8 8 4  .981 F+>M+ 1 .6 9  .094

Rank O rd e r: F+>F->M->M+

Conners M- 85 -.2 7 0 7 .854 F+>F- 2 .1 5  .033
HI by M+ 98 .0732 1 .08 4 . F+>M- 3 .1 3  -002 N-K S
P a re n ts F - 23 - .1 8 6 0 .850 M+>M- 2 .3 9  .018 N-K

F+ 26 .4118 .987 Rank O rd e r: F+>M+>F->M-

SNAP M- 89 - .2 2 9 4 .775 F+>F- 1 .85 .071
M+ 99 .0883 1.049 F+>M- 1 .99  -055
F - 23 - .2 7 2 3 .811 M*>M- 2 .3 8  .019 N-K
F+ 25 .2530 1-.139 Rank O rd e r: F+>M+>M->F-

F+ r e p o r t  th em se lv e s  more d e p re s se d  on th e  S h o r t C h ild  D e p re ss io n  

In v e n to ry  th a n  a l l  o th e r  g ro u p s . F+ r a te d  th em se lv e s  s i g n i f i c a n t l y  

h ig h e r ,  i n d i c a t i v e  o f more p a th o lo g y , on th e  lo n g  form  o f th e
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C oopersm ith th a n  b o th  m ale  g ro u p s . They r e p o r t  more h y p e r a c t iv i ty  th a n  

th e  M+ on th e  C onners H y p e r a c t iv i ty  In d e x .

P a re n ts  o f  F+ r a t e d  t h e i r  d a u g h te rs  h ig h e r  th a n  th e  p a r e n t s  F -  and 

M- on th e  C onners H y p e r a c t iv i ty  In d ex  and on th e  SNAP th e  F+ w ere h ig h e r  

th an  M-. M+ a ls o  r e c e iv e d  h ig h e r  s c o re s  on th e  p a r e n t s '  r a t i n g s  th a n  

M-. (T here  was a  s i g n i f i c a n t  m ain e f f e c t  f o r  FSf on th e  two p a r e n ta l  

m ea su re s .)  C lassroom  te a c h e r s ,  how ever, s c o re d  th e  two m ale g ro u p s  

s i g n i f i c a n t l y  h ig h e r  th a n  th e  F+

SUMMARY

Achievement

In  th e  t o t a l  sam ple th e  FS- fem a les  perfo rm ed  s i g n i f i c a n t l y  b e t t e r  

th an  a l l  g ro u p s  on th e  two m easu res o f  o r a l  r e a d in g  and th a n  b o th  m ale 

g roups on th e  s p e l l i n g  m easu re . Only 35 .3$  o f  th e  F S -fem a le s  m et th e  

c r i t e r i a  f o r  d y s le x ia ,  i n  c o n t r a s t  t o  a p p ro x im a te ly  70-90$ o f  th e  o th e r  

g ro u p s . In  t h e  subgroup  th e  FS- fem a les  ra n k  n o n s ig n i f i c a n t l y  h ig h e s t  

on on ly  one m easu re , o r a l  re a d in g  o f  w ords. F+ w ere th e  h ig h e s t  ran k in g  

on a l l  o th e r  m easu res  a l th o u g h  on ly  one c o n t r a s t  re a c h e d  s ig n i f i c a n c e .

C o g n itiv e

V erb a l: I n  th e  t o t a l  sam ple FS+ m ales r e c e iv e d  h ig h e r  s c o re s  th a n

a l l  g ro u p s on a l l  b u t D ig i t  Span. FS+ m ales perfo rm ed  s i g n i f i c a n t l y

bett„er th a n  a l l  t h r e e  g ro u p s  on a t  l e a s t  t h r e e  v e rb a l  m ea su res . W hile

th e r e  w ere no r e p o r t a b l e  c o n t r a s t s  on th e  B annatyne v e rb a l  f a c t o r  f o r

th e  t o t a l  sam p le , FS+ m ales w ere s u p e r io r  t o  th e  FS- m ale and fem ale

s u b je c t s  and m a rg in a l ly  h ig h e r  th a n  th e  FS+ fem a le s  on th e  a c q u ire d  
%

knowledge f a c t o r .  FS+ fem a les  w ere m a rg in a l ly  h ig h e r  th a n  FS- fem ales
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on th e  se q u e n c in g  f a c t o r .

In  th e  d y s le x ic  subgroup  FS+ m ales r e c e iv e d  t h e  h ig h e s t  s c o re s  on 

a l l  v e rb a l  m easu res  and th e  FS- fe m a le s  w ere  th e  lo w e s t ran k  g roup  on 

seven  o f  e ig h t  m e a su re s . Both FS+ and FS- m ales  w ere  s u p e r io r  t o  th e  

FS- fem a le s  on th e  B annatyne v e rb a l  f a c t o r .  FS+ m ales re c e iv e d  h ig h e r  

s c o re s  th a n  F S- fe m a le s  and m a rg in a l ly  h ig h e r  s c o re s  th a n  th e  FS+ 

fem a les  on th e  a c q u ire d  know ledge f a c t o r .

S p a t i a l :  I n  t h e  t o t a l  sam ple FS+ m ales r e c e iv e d  s i g n i f i c a n t l y

h ig h e r  s c o re s  on m ost m easu res o f  m en ta l r o t a t i o n  and B lock D esig n . In  

th e  d y s le x ic  su b g ro u p  FS+ m ales w ere  s u p e r io r  on a l l  most m ea su res . The 

lo w e s t ra n k in g  g ro u p  on th e  PIQ and th e  R aven’ s  w ere th e  FS- fe m a le s .

The lo w e st r a n k in g  g roup  on th e  m en ta l r o t a t i o n  m easu res w ere th e  F+.

Psychopa th o lo g y

In  th e  t o t a l  sam ple FS+ fem a le s  s c o re d  th e m se lv e s  s i g n i f i c a n t l y  

h ig h e r  th a n  a l l  g ro u p s  on one m easure  o f  d e p re s s s io n  and th a n  b o th  m ale 

g ro u p s  on a  m easu re  o f  s e l f - e s te e m  and th a n  th e  FS+ m ales on th e  m easure  

o f  h y p e r a c t i v i ty .  They were ran k ed  s i g n i f i c a n t l y  more 

h y p e r a c t i v e / a t t e n t i o n a l l y  d is o r d e re d  th a n  b o th  m ale g ro u p s  by p a r e n t s  on 

two m easu res and th a n  th e  FS- fem a le s  on one m easu re . In  c o n t r a s t  th e  

c la ssro o m  te a c h e r s  r a t e d  FS+ fem a le s  lo w e s t on a m easure  o f 

h y p e r a c t iv i ty .

In  th e  d y s le x ic  g ro u p , th e  FS+ fem a le s  r a t e d  th e m se lv e s  o r  w ere 

r a t e d  by o t h e r s ,  h ig h e r  on m easu res  o f  d e p re s s io n ,  s e l f - e s te e m  and 

h y p e r a c t i v i t y / a t t e n t i o n  d e f i c i t  d i s o r d e r .  FS+ m ales w ere r a t e d  h ig h e r  

th an  FS- fe m a le s  on th e  SNAP, a  m easu re  o f  ADD r a t e d  by p a r e n ts .
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V I I .  REGRESSION ANALYSES

The g ro u p s  form ed by s e x , hand and FS v a r i a b le s  w ere o f te n  

s i g n i f i c a n t l y  d i f f e r e n t  i n  age a s  th e  l e f t  handed and fe m a le s  w ere o ld e r  

by a p p ro x im a te ly  one y e a r ,  th a n  th e  n o n - l e f t  handed and m ales  

r e s p e c t i v e ly .  I n  th e  w hole  sam p le , th e  FS+ and FS- s u b je c t s  d id  n o t 

d i f f e r  s i g n i f i c a n t l y  i n  a g e .

As 1 . o ld e r  s u b je c t s  can  r e c e iv e  low er achievem ent s c o re s  because  

t h e r e  i s  more "room" f o r  th e  s c o re  to  d e v ia te  downward; and 2 . r a t i n g s  

on m easu res o f  h y p e ra c tiv ity /A D D  d e c re a s e  w ith  age norm al s u b je c t s  

(G o y e tte , e t  a l . , 1978); and 3 .  i n  t h i s  sam ple , some m easu res  o f  

c o g n i t iv e  f u n c t io n  d e c re a s e d  w ith  age , i t  was n e c e s s a ry  t o  a s c e r t a i n  and 

c o n t r o l  th e  "age e f f e c t " .  T h e re fo re , th e  in d ep e n d e n t v a r i a b l e s  o f  

i n t e r e s t  (ag e , hand , FS, and a l l  p o s s ib le  two and th r e e  way 

i n t e r a c t i o n s )  w ere e n te r e d  i n t o  s te p w is e  r e g r e s s io n  a n a ly s e s  (SPSSX) a s  

p r e d i c to r s  o f  ach ievem en t v a r i a b l e s  t o  d e te rm in e  th e  r e l a t i v e  

c o n t r ib u t io n  o f  age and th e  i n t e r a c t i o n s .

R e g re ss io n s  o f  c o g n i t iv e  v a r i a b le s  in c lu d e :  B annatyne F a c to r s

( v e r b a l ,  s p a t i a l ,  s e q u e n c in g , and a c q u ire d  know ledge) and th e  ACID 

F a c to r  (W echsler s u b te s t s :  I n fo rm a t io n , A r i th m e tic , D ig i t  Span, and

C o d in g ). The l a s t  s e c t i o n  in c lu d e  r e g r e s s io n s  o f  s e le c te d  

p s y c h o p a th o lo g ic a l  f a c t o r s  and m ea su res .

The d i s c r e t e  v a r i a b l e s  hand , FS and sex  w ere dummy coded . Hand was 

e n te r e d  a s  r i g h t ,  l e f t  m ixed and l e f t  and a b b re v ia te d  a s  R, LM and L 

r e s p e c t iv e ly .  O ther a b b re v ia to n s  w ere A ( a g e ) ,  F (FS+=1, F S -= 0 ), S 

( s e x , male=1 , fem a le = 2 ). F o r exam ple, th e  i n t e r a c t i o n  term  FSLM r e f e r s  

t o  an i n t e r a c t i o n  o f  fa m ily  h i s to r y  o f  s i n i s t r a l i t y ,  sex  and l e f t  mixed
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h an d ed n ess . A n a ly ses  w ere  re ru n  w ith  and r i g h t ,  r i g h t  m ixed and l e f t ,

R, RM and L r e s p e c t i v e ly ,  t o  d e te rm in e  th e  e f f e c t  o f  th e  r i g h t  mixed 

handed . Only th o s e  a n a ly s e s  i n  w hich RM e n te r e d  a s  a  s ig n i f i c a n t  

p r e d i c to r  a r e  r e p o r te d  h e r e .

C e ll  means o f  th e  com ponents o f  th e  s i g n i f i c a n t  i n t e r a c t i o n  te rm s  

i n  th e  r e g r e s s io n  a n a ly s e s  f o r  ach ie v e m e n t, B annatyne F a c to r s  and 

p s y c h o p a th o lo g ic a l  f a c t o r s  a n d /o r  m easure w ere  exam ined . To o b ta in  

th e s e  m eans, th e  com ponents o f  th e s e  i n t e r a c t i o n s  w ere e n te re d  i n t o  

ANOVAs a s  in d e p e n d e n t v a r i a b le s  w ith  th e  ach ievem en t m easu res as  

dependen t v a r i a b l e s .  (The c o n tin u o u s  v a r i a b l e  age was d ich o to m ized  a t  

th e  mean age f o r  th e  g ro u p .)  The t a b l e  and g ra p h s  o f  c e l l  means f o r  each  

s i g n i f i c a n t  i n t e r a c t i o n  f o r  each  d ependen t ach ievem en t v a r i a b le  a r e  i n  

A ppendix V I. The f o llo w in g  i s  a  summary o f  th e s e  a n a ly s e s .

ACHIEVEMENT MEASURES

GRAY ORAL READING TEST

P r e d ic to r s C o rr . MR Rsq ARsq F S igF . RsqCh FCh SigCh

Age - .6 8 9 .689 .475 .472 142.05 .000 .475 142.05 .000
FSLM .124 .708 .502 .496 7 8 .5 8 .000 ,027 8.41 .000
RA .042 .719 .517 .508 5 5 .3 5 .000 .015 4 .93 .028
SRA -.0 4 5 •734 .536 .524 44 .45 .000 .019 6 .20 ,014

Age p r e d ic te d  4 7 .2 ?  o f  th e  v a r ia n c e .  The s ig n i f i c a n t  i n t e r a c t i o n  

te rm s  t h a t  e n te r e d  i n t o  th e  e q u a tio n  a c c o u n te d  f o r  a n o th e r  5 .2 $ .  (T h is  

i s  o b ta in e d  by s u b t r a c t in g  th e  f i n a l  a d ju s te d  R sq u a re d  from  th e  R 

s q u a re d , o r  v a r ia n c e ,  p r e d ic te d  by age a lo n e . )

FSLM: T here  w ere no FS- LM fe m a le s  i n  t h i s  sam ple . (The unequal

c e l l  s i z e s  may have a f f e c te d  th e  s ig n i f i c a n e  o f  t h i s  i n t e r a c t i o n  te rm .)  

The m ajor d i f f e r e n c e s  w ere betw een th e  FS- and th e  FS+ nonLM fem a les  and
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betw een th e  F S- and FS+ LM m a le s . FS+ nonLM fe m a le s  r e c e iv e d  low er 

s c o re s  th a n  F S- nonLM fe m a le s ;  FS+ LM m ales  r e c e iv e d  h ig h e r  s c o re s  th a n  

th e  FS- LM m a le s .

RA: The r i g h t  handed r e c e iv e d  h ig h e r  s c o re s  th a n  th e  n o n - r ig h t .

Both th e  r i g h t  and n o n - r ig h t  g ro u p s  r e c ie v e d  lo w er s c o re s  i n  th e  o ld e r  

age g ro u p .

SRA: H andedness a p p e a rs  t o  i n t e r a c t  more w ith  age i n  fem a le s  th a n  

i n  m a le s . R ig h t handed fe m a le s  perfo rm  b e t t e r  th a n  n o n - r ig h t  handed 

fem a les  and b o th  m ale g ro u p s  i n  b o th  th e  younger and o ld e r  age g ro u p s . 

R igh t and n o n - r ig h t  h andedness does n o t  d i f f e r e n t i a t e  Gray O ra l R eading 

s c o re s  i n  m ale s  i n  e i t h e r  age g ro u p . However, th e  n o n - r ig h t  handed 

fem a le s  r e c e iv e  lo w er s c o re s  th a n  th e  r i g h t  handed fem a le s  i n  b o th  th e  

age g ro u p s . The o ld e r  r i g h t  handed fe m a le s  do n o t f a r e  a s  p o o rly  w ith  

age a s  th e  r i g h t  handed m ales and th e  n o n - r ig h t  handed m ale and fe m a le s .

SLOSSON ORAL READING TEST '

P r e d ic to r s C o rr . MR Rsq ARsq F S ig F . RsqCh FCh SigCh

Age - .6 9 0 .690 .477 •473 143.90 .000 .477 143.90 .000
FSLM .087 .702 .493 .486 7 6 .3 0 .000 .016 5 .03 .026
LA - .3 0 0 .710 .505 .495 5 2 .9 9 .000 .012  3 .7 3 .055

Age predicted  47.3$ of the variance; in te ra c tio n  components, 

another 2.2$

FSLM: As i n  th e  sam ple o f  Gray O ra l R eading T e s t s c o re s ,  th e r e

w ere no FS- l e f t  m ixed fem a le s  i n  th e  sam ple f o r  th e  S lo sso n  and th e  

unequal c e l l  s i z e s  may have c o n tr ib u te d  t o  th e  s ig n i f ic a n c e  o f  th e  

i n t e r a c t i o n .  The m ajo r d i f f e r e n c e s  w ere i n  th e  FS- and th e  FS+ nonLM
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STANFORD WORD SKILLS TEST

P r e d ic to r s C o rr . MR Rsq ARsq F S ig F . RsqCh FCh SigCh

Age - .6 7 2 .672 .452 .447 96 .46 .000 .452 96.46 .000
FLM .192 .701 .492 .483 5 6 .1 2 .000 .040 9 .10 .003
FLA - .4 0 4 .721 .519 .507 41 .42 .000 .028 6 .60 .011

Age p r e d ic te d  5 0 , 7% o f  th e  v a r ia n c e ,  th e  s i g n i f i c a n t  i n t e r a c t i o n  

te rm s , 6%.

FLM: S im i la r  t o  th e  f in d in g s  f o r  th e  S ta n fo r d  S p e l l in g  T e s t ,  th e

FS- LM s u b je c t s  r e c e iv e d  lo w er s c o re s  th a n  th e  FS+ LM s u b je c t s  and th e  

FS- nonLM re c e iv e d  h ig h e r  s o c re s  th a n  th e  FS+ nonLM s u b je t s  on th e  

S ta n fo rd  Word S k i l l s  T e s t .

FLA: In  th e  FS- younger age g roup  t h e r e  i s  l i t t l e  d i f f e r e n c e  in

s c o re s  betw een th e  l e f t  and th e  n o n l e f t .  IN t h e  FS- o ld e r  age g ro u p , 

th e  n o n - l e f t  handed r e c e iv e d  lo w er s o c re s  th a n  th e  l e f t  handed.

However, in  th e  FS+ g ro u p s , b o th  th e  younger and th e  o ld e r  l e f t  handed 

r e c e iv e d  low er s c o re s  th a n  th e  n o n - l e f t  h an d ed . T h is  i s  c o n s i s t e n t  w ith  

th e  f in d in g s  from  th e  c o n t r a s t s  i n d i c a t i n g  t h a t  th e  FS+ l e f t  handed a r e  

more im p a ire d  th a n  th e  FS- s u b je c t s .

STANFORD READING COMPREHENSION TEST

P r e d ic to r s C o rr . MR Rsq ARsq F S ig F . RsqCh FCh SigCh

Age - .6 2 5 .625 •390 .383 53-72 .000 •390 53-72 .000
FLM .206 .666 .444 .431 33-15 .000 .054 8.06 .006
FL - .3 1 6 .681 .464 .445 2 3 . 6 8 .000 .020 3 .07 .084

FLM: S im i la r  t o  th e  f in d in g s  f o r  th e  S ta n fo rd  S p e l l in g  T e s t  and

th e  Word S k i l l  t e s t ,  th e  FS- LM s u b je c t s  r e c e iv e d  low er s o c re s  th a n  th e  

FS+ LM s u b je c t s .  D i s s im i l a r ly ,  th e r e  was l i t t l e  d i f f e r e n c e  b e tw een th e  

s c o re s  o f  th e  FS- and th e  FS+ nonLM s u b je c t s .  However, when th e  s p e c f ic

Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



105

c o n t r a s t s  a r e  exam ined, th e  FS+ l e f t  handed r e c e iv e d  th e  lo w e s t s c o re s  

and th e s e  w ere s i g n i f i c a n t l y  d i f f e r e n t  from  th o s e  o f  th e  FS+ mixed and 

r i g h t  han d ed . FS+ r i g h t  handed , how ever, r e c e iv e d  n o n s ig n i f ic a n t ly  

h ig h e r  s c o r e s  th a n  th e  FS- r i g h t  handed .

FL: FS h as  d i f f e r e n t i a l  e f f e c t s  on l e f t  and n o n - l e f t  s u b je c t s ,

There i s  l i t t l e  d i f f e r e n c e  i n  th e  s c o re s  o f  th e  FS- l e f t  and th e  

n o n - l e f t .  FS+ s u b je c t s  have h ig h e r  s c o re s  th a n  FS- n o n - le f t  s u b je c t s  

and th e  FS+ l e f t  handed s u b je c t s  have lo w er s c o re s  th a n  th e  FS- l e f t  

handed .

MATH

P r e d ic to r s C o rr . MR Rsq ARsq F S ig F . RsqCh FCh SigCh

Age
FL

- .4 5 5
- .2 7 0

.455

.477
.207
.228

.210

.217
3 6 .5 4
2 0 .4 9

.000 .207 

.000 .021
36 .54

3 .7 3
.000
.000

Age p r e d ic te d  20 .1?  o f  th e  v a r i a n c e ;  th e  i n t e r a c t i o n  FL p r e d ic te d

1 .7 ? .

FL: FS h as  d i f f e r e n t i a l  e f f e c t s  oh l e f t  handed s u b je c t s .  FS+ l e f t

handed s u b je c t s  have low er s c o re s  th a n  FS- l e f t  handed s u b je c t s  i n  M ath.
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The B annatyne f a c t o r s  and a g e , s e x , hand , FS, and a l l  p o s s ib l e  two 

and t h r e e  way i n t e r a c t i o n s  o f  ag e , s e x , hand and FS, were e n te r e d  i n t o  a 

s te p w is e  r e g r e s s io n  a n a ly s i s  (SFSSX) a s  p r e d i c to r s  t h e  achievem ent 

m e a su re s . In  o th e r  w ords, th e  same p r e d i c to r s  a s  e n te r e d  i n  t h e  above 

a n a ly s e s  p lu s  th e  c o g n i t iv e  f a c t o r s  w ere  in c lu d e d .  F o r a l l  b u t M ath, 

th e  f i n a l  A d ju s ted  R Squared  ( t o t a l  v a r ia n c e  ac co u n te d  f o r )  was s l i g h t l y  

l e s s  th a n  th e  above r e p o r te d  a n a ly s e s  w ith o u t th e  B annatyne f a c t o r s .

(The in c r e a s e  i n  A d ju s te d  R Squared  f o r  Math i s  p ro b ab ly  l a r g e ly  b ecau se  

th e  S equencing  f a c t o r  c o n ta in s  th e  A r i th m e tic  s u b te s t  s c o r e . )  The 

fo llo w in g  a b b r e v ia t io n s  w ere used  f o r  th e  B annatyne f a c t o r s :

VerbalsVER, S p a tia l= S P L , Sequencing=SEQ, A cqu ired  KnowledgesACQ.

GRAY ORAL READING TEST

P r e d ic to r s C o rr. MR Rsq AdjRsq F SigF RsqCh FCh SigCh

Age - .5 6 6 .566 .321 .311 33-50 .000 •321 33-50 .000
FSLM .246 .628 .395 .378 22 .83 .000 .074 8 .5 9 .005
SEQ .282 .654 .428 .403 17 .19 .000 .033 3-97 .050

Age p r e d ic te d  31*1$ o f  th e  v a r ia n c e ;  th e  same FS by sex  by l e f t  

m ixed hand ed n ess  i n t e r a c t i o n  e n te r e d  t h i s  e q u a tio n  a s  i n  th e  above 

a n a ly s i s  w ith o u t th e  B annatyne f a c t o r s .  The seq u en c in g  f a c t o r  e n te r e d  

and p r e d ic te d  2 .5 ?  o f  th e  v a r ia n c e .
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SLOSSON ORAL READING TEST

P r e d ic to r s C o rr . MR Rsq AdjRsq F SigF RsqCh FCh SigCh

Age - .5 7 8 .578 •334 .325 36 .13 .000 •334 36 .13 .000
ACQ (IN) .490 .643 .414 .397 25 .05 .000 .080 9 .6 4 .003
SEQ •375 .661 .437 .413 18.13 .000 .024 2 .9 2 .092
FSLM .176 .683 .468 .437 15.15 .000 .030 3 .9 5 .051
ACQ (OUT) .673 .454 .431 19.40 .000 - .0 1 4 000 1 .000

Age predicted 32.5$ of the variance, the remaining variance, 10.6? 

was predicted by FSLM, as in  the analysis without the Bannatyne fac to rs , 

and the sequencing fa c to r .

STANFORD SPELLING TEST

P r e d ic to r s C o rr . MR Rsq AdjRsq F SigF RsqCh FCh SigCh

Age - .6 8 7 .687 .472 .464 58.95 .000 .472 58.95 .000
SEQ .339 .717 .514 .499 34 .3 6 .000 .042 5 .6 3 .021
FR - .0 3 2 •745 .554 .534 26 .54 .000 .041 5 .8 2 .019
SPL -.0 3 1 .760 .578 .551 21 .55 .000 .023 3 .4 8 .067
FLMA .159 .775 .601 .568 18.64 .000 .023 3-55 .064

Age predicted 47.2? of the variance; the remaining variance, 12.956, 

by subject v ariab les  (not fu rth e r examined) and the s p a tia l  fac to r.
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STANFORD WORD SKILLS TEST

P r e d ic to r s C o rr . MR Rsq AdjRsq F SigF RsqCh FCh SigCh

Age - .6 0 0 .600 .360 .347 27-52 .000 .360 27 .5 2 .000
ACQ .538 .676 .456 .434 2 0 .1 4 .000 .097 8.53 .005
SR -.1 4 1 .709 .503 .471 15.85 .000 .047 4.41 .041

Age p r e d ic te d  34 .7$  o f  th e  v a r i a n c e .  A cqu ired  knowledge and SR 

e n te re d  th e  e q u a tio n  and p r e d ic te d  th e  re m a in in g  1 4 .3 $ .

STANFORD READING COMPREHENSION TEST

P r e d ic to r s C o rr . MR Rsq AdjRsq F SigF RsqCh FCh SigCh

Age
FSLM

- .5 4 9  .549 
.199  .611

.301

.373
.288
.350

22.81
15 .5 2

.000

.000
.301
.073

22.81
6 .0 5

.000

.017

Age p r e d ic te d  28.8$  o f  th e  v a r i a n c e ;  FSLM th e  rem a in in g  6.2$

MATH TEST

P r e d ic to r s C o rr. MR Rsq AdjRsq F SigF RsqCh FCh SigCh

SEQ .557 .557 .311 .300 2 8 .3 8 .000 .311 28 .38 .000
Age - .3 1 7 .600 .360 .340 17 .46 .000 .032 4 .83 .032
SPL .327 .631 .340 •368 13 .43 .000 .037 3-79 .056

The se q u en c in g  f a c t o r  p r e d ic te d  5 5 .7 $  o f  th e  v a r ia n c e ;  a g e , 4$ and 
th e  s p a t i a l  f a c t o r  2 .8 $ .
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COGNITIVE VARIABLES 

The in d e p e n d e n t v a r i a b l e s  o f  i n t e r e s t  (a g e , s e x , hand , FS, and a l l  

p o s s ib le  two and t h r e e  way i n t e r a c t i o n s )  w ere e n te r e d  i n t o  a  s te p w ise  

r e g r e s s io n  a n a l y s i s  (SPSSX) a s  p r e d i c to r s  o f  th e  fo u r  B annatyne f a c t o r s :  

v e r b a l ,  s p a t i a l ,  s e q u e n t i a l  and a c q u ire d  know ledge.

P r e d ic to r s  C o rr . MR Rsq Ad J Rsq F SigF RsqCh FCh SigCh

VERBAL FACTOR
Age - .3 6 0 .360 .129 .121 15 .90 .000 .129 15.90 .000

SPATIAL FACTOR noi v a r i a b l e s  e n te r e d

SEQUENTIAL FACTOR
L e f t  - .1 7 8 .178  .032 .021 3 .0 8 .083 .032 3 .0 8 .083

ACQUIRED KNOWLEDGE FACTOR
Age - .3 9 7 .397 .157 .149 19.43 .000 .157 19.43 .000
FS x Sex .288 .457 .209 • 193 13.57 .000 .051 6 .65 .011
FS x L e f t  x Age

- .2 0 6 .480 .23 0 .207 10.15 .000 .021 2.84 .095

The f in d in g s  t h a t  b o th  th e  v e rb a l  and th e  a c q u ire d  knowledge f a c t o r  

(b o th  s h a re  th e  V ocabu lary  s c o re )  d e c re a s e  w ith  age s u g g e s ts  t h a t  

le a r n in g  d i s a b i l i t y  i s  a  c u m u la tiv e  d i s a b i l i t y .  The n e g a t iv e  

c o r r e l a t i o n  o f  l e f t  handedness and th e  se q u e n c in g  f a c t o r  i s  c o n s is t e n t  

w ith  th e  above r e p o r te d  c o n t r a s t s  on w hich  th e  l e f t  handed w ere th e  

lo w e s t p e rfo rm in g  g ro u p .

A cqu ired  Knowledge F a c to r  I n t e r a c t i o n s  FS x Sex: FS had

d i f f e r e n t i a l  e f f e c t s  on m ales on th e  a c q u ire d  know ledge f a c t o r ;  FS+ 

m ales r e c e iv e d  h ig h e r  s c o re s  th a n  th e  FS- m a le s . The s c o re s  o f th e  FS- 

and FS+ fe m a le s  w ere a lm ost th e  same.

FS x L e f t  x Age: The FS+ o ld e r  n o n le f t  handed r e c e iv e d  h ig h e r

s c o re s  th a n  th e  FS- o ld e r  n o n le f t  handed . Both th e  younger and th e  

o ld e r  FS+ l e f t  handed g ro u p s r e c e iv e d  low er s c o re s  th a n  th e  FS- l e f t
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handed . T h is  FS e f f e c t  was m ost o b v io u s  i n  th e  o ld e r  l e f t  handed g ro u p . 

(The FS+ younger n o n le f t  handed a l s o  r e c e iv e d  lo w er s c o re s  th a n  th e  F S - , 

b u t t h e r e  w ere  o n ly  two s u b je c t s  i n  e a ch  c e l l . )

ACID FACTOR (W echsler s u b te s t s :  A r i th m e tic ,  C oding, In fo rm a tio n , D ig i t  

Span)

P r e d ic to r s  C o rr. MR Rsq Ad j  Rsq F SigF RsqCh FCh SigCh

Age - .2 1 3 .213 .046 .035 4 .43 .038 .046 4 .43  .038
FS x L e f t  M ix .. 182 .275 .076 .056 3 .7 6 .027 .030 3 .0 0  .087
FS x R ig h t .174 .345 .119 .090 4 .0 9 .009 .043 4 .4 6  .037

FLM: FS+ s u b je c t s  r e c e iv e d  h ig h e r  ACID s c o r e s ,  in d ic a t in g  b e t t e r

p e rfo rm an ce  on th e  W echsler s u b te s t s  In fo rm a t io n , A r ith m e tic , D ig i t  Span 

and C oding , th a n  FS- s u b je c t s .  T h is  e f f e c t  was g r e a t e r  i n  l e f t  m ixed 

th a n  n o n le f t  m ixed s u b je c t s .

FR: FS+ s u b je c t s  r e c e iv e d  h ig h e r  ACID s c o re s  th a n  FS- s u b je c t s ;  t h i s

e f f e c t  was g r e a t e r  i n  r i g h t  handed s u b je c t s .

W ith B annatyne F a c to r s  added t o  t h e  s u b je c t  v a r i a b le s :  

ACID FACTOR

P r e d ic to r s  C o rr. MR Rsq Ad j  Rsq F SigF RsqCh FCh SigCh

S p a t i a l  F a c t .  .348 .348 .121 .111 12 .08 .001 .121 12 .0 8 .001
FS x R ig h t .226 .406 .165 .146 8 .5 8 .000 .044 4 .5 8 .035
FS x L e f t  M ix .. 143 .442 .195 .167 6.95 .000 .031 3-25 .075

W ith th e  Bannatyne F a c to r s  in c lu d e d  a s  p r e d i c to r s ,  age was no 

lo n g e r  e n te r e d  a s  a  s i g n i f i c a n t  p r e d i c to r ,  b u t th e  s p a t i a l  f a c t o r  w as. 

W ithout th e  B annatyne f a c t o r s  9 .0 $  o f  o f  th e  v a r ia n c e  was p r e d ic te d ;  

w ith  B annatyne f a c t o r ,  16.7$ o f  th e  v a r ia n c e  was p r e d ic te d .
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PSYCHOPATHOLOGICAL MEASURES

The in d ep e n d e n t v a r i a b l e s  a g e , se x , hand, FS and a l l  p o s s ib le  two 

and  t h r e e  way i n t e r a c t i o n s  w ere  e n te re d  i n t o  s te p w is e  r e g r e s s io n  

a n a ly s e s  (SPSSX) a s  p r e d i c to r s  o f  s e le c te d  m easu res  o f  p sy ch o p a th o lo g y : 

A l l  S e l f ,  SNAP, and A ll  P sy . A ll  S e l f  i s  a  f a c t o r  e q u a l t o  th e  mean o f

a l l  z s c o re s  o f  p s y c h o p a th o lo g ic a l  m easures r a t e d  by th e  s tu d e n t .  A

minimum o f th r e e  v a r i a b l e s  was n e c e s s a ry  f o r  th e  f a c t o r  t o  be 

c o n s tr u c te d  f o r  each  s tu d e n t .  A ll  Psy i s  a f a c t o r  e q u a l t o  th e  mean o f

a l l  z s c o re s  o f  a l l  p s y c h o p a th o lo g ic a l  m easu res; a  minimum o f  6 was

r e q u i r e d  t o  c o n s tr u c t  t h i s  f a c t o r  f o r  each  s u b je c t .  C e l l  means w ere 

exam ined t o  a s s e s s  th e  c o n t r ib u t io n s  o f th e  com ponents o f  th e  

i n t e r a c t i o n s .  The c e l l  means and th e  g rap h s  a r e  i n  A ppendix V I.

ALL SELF FACTOR

P r e d ic to r s  C o rr. MR Rsq AdjRsq F SigF RsqCh FCh SigCh

Sex x Age - .2 3 4  
Sex x L e f t  x Age

.234 .055 .048 8.16 .005 .055 8.16 .005

-192 .288 .078 .065 5 .90 .003 .023 3-50 .064
R ig h t x Age - .0 9 8 .322 .104 .084 5 .3 6 .002 .026 4 .0 2 .047
Sex x R ight - .0 3 9 •373 .139 .114 5 .5 8 .000 .036 5 .6 9 .018

The t o t a l  v a r ia n c e  p r e d ic te d  was 13*9?.

SA: Fem ales r e p o r t  m ore symptoms th an  m a le s . Both se x e s  r e p o r t  l e s s

symptoms i n  th e  o ld e r  g ro u p . Younger fem a les  r e p o r t  th e  most symptoms, 

o ld e r  m ales , th e  l e a s t .

SLA: O lder s u b je c t s  r e p o r te d  l e s s  symptoms th a n  th e  y o u n g e r.

Ind ep en d en t o f a g e , l e f t  handed fem a le s  r e p o r t  th e  most symptoms, l e f t  

handed  m ales , th e  l e a s t .

RA: The n o n r ig h t  handed r e p o r te d  more symptoms i n  b o th  age g ro u p s .

SR: The n o n r ig h t  handed r e p o r te d  more symptoms i n  b o th  s e x e s .
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ALL PYS FACTOR

P r e d ic to r s C o rr . MR Rsq AdjRsq F SigF RsqCh FCh SigCh

Age
Sex x Age

- .3 0 1
- .2 5 6

.301

.357
.091
.127

.080

.106
8 .3 9
6 .0 5

■ i 
• 

.
1 

o 
o

 
1 

o 
o

1 
-fcr 

VJ1
 

1 1

.091

.037
8 .39
3-47

.005

.006

Age p r e d ic te d  8 .0 $  o f  th e  t o t a l  v a r ia n c e ;  age x sex  a n o th e r  2 .6 $  

Fem ales r e c e iv e d  h ig h e r  s c o re s  a c ro s s  age th a n  m a le s . The younger 

f e m a le s , o f  w hich t h e r e  w ere o n ly  fo u r  who r e c e iv e d  a  s c o re  on t h i s  

f a c t o r ,  had th e  h ig h e s t  s c o r e s ;  o ld e r  m ales  th e  lo w e s t s c o r e s .

SNAP

P r e d ic to r s  C o rr . MR Rsq AdjRsq F SigF RsqCh FCh SigCh

Age - .2 9 3  .283 .080 .076 19.95 .000 .080 19*95 .000
FS x R ig h t .239  .355 .126 .118 1 6 .4 8  .000 .046 12.06 .001
Sex x L e f t  Mixed

.0 6 4  .377 -142 .131 12 .60  .000 .016 4 .3 5  .038

Age p r e d ic te d  7 .6 $  o f  th e  v a r ia n c e ;  i n t e r a c t i o n  v a r i a b l e s  a c co u n ted  

f o r  th e  re m a in in g  6 .2 $ .

FR: The p a r e n ts  o f  th e  FS- n o n r ig h t  handed r e p o r te d  l e s s  symptoms th an

i n  t h e i r  c h i ld r e n  th a n  th e  p a re n ts  o f  th e  FS- r i g h t  handed . The p a re n ts  

o f  th e  FS+ n o n r ig h t  handed r e p o r te d  more symptoms i n  t h e i r  c h i ld r e n  th a n  

th e  p a re n ts  o f  th e  FS+ r i g h t  handed .

SLM: P a re n ts  o f  fem a le  l e f t  m ixed handed r e p o r te d  l e s s  symptoms th a n

p a re n ts  o f  m ale l e f t  m ixed handed o r  n o n le f t  m ixed s u b je c t s .  However, 

th e r e  w ere o n ly  t h r e e  l e f t  m ixed fem a le s  s u b je c t s .

The above m en tio n ed  in d ep e n d e n t v a r i a b le s  and th e  B annatyne F a c to r s  

( v e r b a l ,  s p a t i a l ,  s e q u e n t i a l  and a c q u ire d  know ledge) w ere e n te r e d  a s  

p r e d i c to r s  o f  th e  above m en tioned  dependen t v a r i a b le s  and A ll  P sy .
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R e g re ss io n s  w ith  B annatyne F a c to r s  in c lu d e d  a s  p r e d i c to r s  

ALL SELF FACTOR

P r e d ic to r s  C o rr. MR Rsq AdjRsq F S igF RsqCh FCh SigCh

S p a t ia l  F a c t . - .2 8 1  
Sex x Age - .2 7 3

.282 .080 

.381 .146
.066
.120

5 .9 8  .017 .080 5 .9 8  
5 .7 9  .005 .066 5 .23

.017

.025

The s p a t i a l  f a c t o r  p r e d ic te d  6 .6$  o f  th e  v a r i a n c e ;  s e x  x a g e ,

a n o th e r  5 .4$ . The sex  x age i n t e r a c t i o n  w as d e s c r ib e d  ab o v e . The t o t a l

p r e d ic te d  v a r ia n c e  was 1 4 .6 $ .

SNAP

P r e d ic to r s C o rr. MR Rsq AdjRsq F SigF RsqCh FCh SigCh

FS .310 .310

111 
VO 

1 
Ov 

1 
O

 
1 

• 
r

.086 9 .2 7 .003

VOOvO• 9 .27 .003
FS x Sex x Age

- .1 3 9 .366 .134 .113 6 .6 3 .002 .037 3-70 .058
Age - .2 1 6 .406 .164 .135 5 .5 7 .002 .031 3 .1 4 .080
L e f t  x Age .006 .450 .203 .165 5 .3 4 .001 .038 4 .03 .048
ACQ - .0 1 9 .483 .232 .187 5 .0 4 .000 .030 3 .26 .075
Sex X L e f t Mixed

.130 .510 .260 .205 4 .7 9 .000 .027 2.96 .089

The t o t a l  v a r ia n c e  p r e d ic te d  was 2 0 .5 $ .

FSA: Younger s u b je c t s  r e c e iv e d  h ig h e r  s c o re s  on th e  SNAP, i n d i c a t i v e  o f

more symptoms o f  A t te n t io n  D e f ic i t  D is o rd e r .  FS+ younger m ales and 

fe m a le s  o ld e r  fe m a le s  r e c e iv e d  h ig h e r  s c o re s  th a n  t h e i r  FS- 

c o u n te r p a r t s .  FS d id  n o t d i f f e r e n t i a t e  th e  o ld e r  m ale sam ple .

LA: The younger n o n le f t  handed r e c e iv e d  h ig h e r  s c o re s  th a n  th e  l e f t

handed . The o ld e r  g ro u p s  had s i m i l a r  s c o r e s .

ACQ: A cqu ired  know ledge e n te r e d  a s  a  n e g a t iv e  c o r r e l a t e d .

SLM: Fem ale l e f t  m ixed handed had lo w er s c o re s  th a n  th e  m ale l e f t  m ixed

handed ; how ever, t h e r e  w ere on ly  th r e e  s u b je c t s  i n  th e  fe m a le s  g ro u p .
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ALLPSY FACTOR

P r e d ic to r s C o rr . MR Rsq AdjRsq F SigF RsqCh FCh SigCh

Sex x Age - .3 3 5 .335 .112 .089 4 .9 2 .032 .112 4 .9 2 .032
L e f t  Mixed .273 .491 .241 .201 6 .0 4 .005 .129 6 .4 7 .015
L e f t  Mixed x Age

.211 .564 .318 .263 5 .7 6 .002 .077 4 .1 8 .048
VBF - .2 8 0 .670 .384 .316 5 .6 2 .001 .066 3.85 .058

The t o t a l  v a r ia n c e  p r e d ic te d  was 3 1 .6 $ .

SA: F em ales r e c e iv e d  h ig h e r  s c o r e s ,  i n d i c a t i v e  o f  more p sy c h o p a th o lo g y ,

th a n  m a le s .

LMA: The younger l e f t  m ixed handed  s u b je c t s  r e c e iv e  h ig h e r  s c o re s  th a n

th e  o ld e r  l e f t  m ixed handed s u b je c t s .

The v e r b a l  f a c t o r  e n te r e d  a s  a  n e g a t iv e  c o r r e l a t e .
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V I I I .  COGNITIVELY DISPARATE GROUPS ON PSYCHOPATHOLOGICAL MEASURES

G roups w ere c o n s tr u c te d  b ased  upon th e  r e l a t i v e  B annatyne v e rb a l  

and s p a t i a l  f a c t o r  s c o r e s .  Members o f  th e  Low S p a t i a l  g roup  had h ig h e r  

v e rb a l  th a n  s p a t i a l  f a c t o r  s c o re s  by a p p ro x im a te ly  one s ta n d a rd  

d e v ia t io n .  The Low V erba l g roup  had th e  h ig h e r  sp a tie d , f a c t o r  s c o re s ;  

and an  E qual g roup  was composed o f  s u b je c t s  who had v e r b a l  and s p a t i a l  

f a c t o r  s c o re s  w hich d i f f e r e d  by l e s s  th a n  one s ta n d a r d  d e v ia t io n .

The g ro u p s w ere c o n t r a s te d  on th e  A ll  S e l f ,  A ll  Psy and A l l  ADD 

f a c t o r s  and th e  SCDI (S h o rt C h ild  D e p re ss io n  I n v e n to r y ) . C o n tr a s ts  w ere 

ru n  f o r  th e  w hole g roup  and f o r  each  sex  s e p a r a te ly .

T here  w ere  no d i f f e r e n c e s  betw een th e  g ro u p s  on t h e  ALL S e l f  

f a c t o r .  The Low V erba l g roup  was m a rg in a l ly  h ig h e r ,  i . e . ,  ( t= 1 . 6 9 , 

p = < .0 9 4 ), on th e  A ll  Psy g ro u p , i n d i c a t i n g  more p sy ch o p a th o lo g y  i n  th e  

Low V erb a l g ro u p . The o n ly  d i f f e r e n c e  betw een th e  g ro u p s  on th e  SCDI 

was a ls o  w i th in  th e  a n a ly s i s  f o r  m a le s ; th e  Low V erba l g roup  was 

m a rg in a l ly  h ig h e r  th a n  th e  Low S p a t ia l  g roup  ( t= 1 .8 7 ,  p = < .0 6 4 ).

However, th e  Low V erbal g roup  was s i g n i f i c a n t l y  h ig h e r  on ALL ADD 

th a n  th e  Equal g roup  f o r  th e  t o t a l  sam ple ( t= 2 .8 8 , p = .0 0 4 , N-K, S ) . For 

m ales o n ly  th e  r e s u l t s  w ere i n  th e  same d i r e c t i o n  ( t= 2 .0 4 ,  p=< .043) and 

a ls o  f o r  fem a le s  o n ly  ( t= 2 .5 8 ,  P=.013» N-K, S ) . The m ale  Low V erbal 

g roup  was a ls o  m a rg in a l ly  h ig h e r  th an  th e  Low S p a t i a l  g roup  on th e  ALL 

ADD f a c t o r  ( t= 1 .7 8 , p=<.0 7 8 ) . The fem a le  Low V erba l g roup  was 

s i g n i f i c a n t l y  h ig h e r  th a n  th e  Low S p a t ia l  g roup  ( t= 2 .0 7 ,  p = < .0 4 3 ).
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DISCUSSION

In the  f ir s t  section o f th is chap ter the  hypotheses are resta ted  and 

relevan t find ings are presented. The general discussion is the second 

section o f th is chapter.

HYPOTHESES 

M AIN EFFECTS

I. HANDEDNESS

A. Subjects who are  m ixed or le f t handed  will perfo rm  less well on 

m easures o f academ ic achievem ent and cognitive functions than  subjects 

who are  rig h t handed.

Achievem ent: The m ixed handed, as a group, d id  not perfo rm  less well

than  the rig h t handed. The righ t m ixed handed  d id  receive s ig n ifican tly  

lower scores on th ree  achievem ent tests than  the righ t handed in the total 

sample, w hereas the le ft m ixed handed were one of the highest perfo rm ing  

groups. The le f t handed subjects were the lowest perform ing  group on all 

of the achievem ent tests in the to tal sample and in the dyslexic subgroup. 

The le f t handed  were sign ifican tly  lower than  the righ t handed in two of 

the achievem ent tests in the total sample and one achievem ent test in the 

dyslexic sample.

Cognitive: When the handedness variab le  was d iv ided  in to  righ t, m ixed and

left groups, the le ft handed were the lowest perfo rm ing  group on six o f

the e ight verbal tests and the m ajority  of the spatia l tests (some of these

were composites o f o ther tests, e.g. PIQ) in the to tal sample a lthough none
%

of the com parisons reached significance. The righ t m ixed handed  receive
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s ig n ifican tly  low er scores on A rithm etic  an d  on the B annatyne sequencing 

fac to r, w hich includes the A rithm etic  sub test, then  the rig h t handed  in 

the dyslexic subgroup.

B. Subjects who are m ixed or le f t handed  w ill receive h igher scores on 

m easures of psychopathology than  righ t handed  subjects.

As a group, the scores o f the m ixed handed  w ere not s ign ifican tly  

d if fe re n t from  the righ t handed  in  the to ta l sample. In the dyslexic 

subgroup, the m ixed handed were m arg inally  h igher than  the righ t handed 

on the B irleson and  the long fo rm  of the Coopersm ith Self-Esteem  

Inventory . In the dyslexic group they received  the highest scores, more 

evidence o f psychopathology, on six o f the  e igh t measures.

When the m ixed group was d iv ided  it was usually  the le f t m ixed th a t 

received the highest ratings on m easures o f psychopathology. The left 

m ixed received m arginally  h igher scores on the Short C hild Depression 

Inven to ry  and the long form  of the C oopersm ith Self-Esteem  Inventory  

than  the righ t handed  in the to ta l group. In the dyslexic subgroup, the 

le f t m ixed handed  subjects received s ig n ifican tly  h igher scores than  the 

r igh t handed  on the Birleson Depression Inven to ry  and  the long form  of 

the Coopersm ith.

In the to ta l sample the left handed  ra ted  them selves highest on the

C onners H yperactiv ity  Index. How ever, in  the dyslexic sam ple the left

handed  were the lowest rated  group on six o f e ight m easures of 
%

psychopathology.
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C. Subjects who are m ixed or le f t  handed  w ill have m ore evidence of 

spa tia l d e fic its  than  righ t handed. T here is no support fo r  this 

hypothesis.

D. M ixed H anded

1. The m ixed handed w ill receive scores on m easures o f achievem ent, 

cognitive  fu n c tio n  and psychopathology th a t a re  in te rm ed ia te  to those of 

the r igh t and  le f t handed.

A chievem ent: This hypothesis received p a rtia l support fo r  achievem ent

tests. In the to ta l sample the perfo rm ance o f the m ixed handed  was 

in te rm ed ia te  to the righ t and  le ft handed  on five  of the  six achievem ent 

tests. In  the dyslexic subgroup, the perfo rm ance of the  m ixed handed  was 

betw een the righ t and  left handed  in  two of the six ach ievem ent tests. 

How ever, as discussed below, when the m ixed group was d iv ided  in to  the 

rig h t and  le ft m ixed this p a tte rn  is not m ain tained . T he perfo rm ance of 

the two m ixed handed  groups was qu ite  d iffe re n t, and as discussed in the 

next section, r ig h t mixed may be a pathological group.

Cognitive: This hypothesis is not supported.

Psychopathology: This hypothesis is not supported.

2. The m ixed handed will receive scores on m easures o f cognitive 

fu nction , achievem ent and psychopathology in fe rio r to those of the right 

and le f t handed. This hypothesis was not supported.
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3. The m ixed handed  w ill perfo rm  superior to the righ t or le f t handed

on reading  and  achievem ent tests.

This was not tru e  o f the und iv ided  m ixed group. How ever, the le f t mixed

handed received the highest scores on achievem ent m easures in  both the 

to tal sample and the dyslexic subgroup. The perform ance o f righ t mixed 

was among the two lowest in  ten o f the twelve achievem ent tests in both 

the to tal and  dyslexic samples.

II. FAMILY HISTORY OF SINISTRALITY
A. FS+ subjects will perfo rm  less well on m easures o f cognitive 

functions and  achievem ent th an  FS- subjects. T his hypothesis received 

no support.

B. FS+ subjects w ill perfo rm  b e tte r on m easures o f  achievem ent and

cognitive m easures than  FS- subjects.

Achievem ent: This hypothesis received no support on achievem ent

measures. The FS+ subjects received nonsign ifican tly  lower scores on four 

of the six achievem ent tests. (They scored nonsign ifican tly  higher on 

reading com prehension and m ath.)

Cognitive Measures: This hypotheses received support fo r cognitive

measures. FS+ were sign ifican tly  be tte r than  FS- subjects on VIQ,

A rithm etic and V ocabulary and  the K arnovsky Test o f M ental R otation.

The FS+ scored nonsign ifican tly  h igher on seven o f eight verbal measures 

and all but one of the spatia l measures. FS+ received sign ifican tly  

higher scores on the B annatyne acquired  knowledge fac to r than  the FS-
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C. FS+ subjects w ill receive h igher scores on m easures of 

psychopathology th an  FS- subjects.

This hypothesis received  some support. FS+ subjects w ere ra ted  as 

s ig n ifican tly  more h y p erac tiv e /a tten tio n  disordered  by th e ir  parents.

T here was no d istin c tio n  betw een the groups on questionnaires f illed  out 

by the ch ild  h im /h erse lf  nor by the teachers or tutors.

III. SEX

Fem ales w ill perfo rm  better on reading and  spelling achievem ent measures 

and  verbal tests. Males will perform  better on m ath achievem ent and 

spatial measures.

A chievem ent and V erbal: Fem ales in both groups perfo rm ed  better than

males on 11 of the  12 achievem ent measures, includ ing  m ath, and 

s ig n ifican tly  be tte r on the G ray O ral Reading Test and  S tan fo rd  Spelling 

test. Males in both  groups, however, perform ed better on all verbal 

m easures. Com bining the to ta l and the dyslexic group, the males were 

s ig n ifican tly  better on eight spatial m easures and the B annatyne spatial 

and  acqu ired  know ledge factor.

Spatial: Males in  the to tal group perform ed better on m ajority  o f the

spatia l measures, s ig n ifican tly  so on Block Design. Males in the dyslexic 

group perform ed b e tte r on the m ajority  of the spatial m easures; 

s ig n ifican tly  so on 9 of these. (Females in both groups were s ign ifican tly  

better on Coding an d  nonsign ifican tly  better on the Berea Gestalt.)
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IV. H A N D  AND SEX

A. L e ft handed  males w ill receive low er scores on the spatial tests than

righ t handed  males. T his hypothesis received no support.

B. L e ft handed  m ales w ill perform  b e tte r th an  rig h t handed  males and

righ t handed  fem ales w ill perform  be tte r than  le f t  handed  fem ales on

K arnovsky  M ental R o ta tion  Test measures.

In the to ta l sam ple le f t handed males received n o n sign ifican tly  h igher 

scores on all m easures o f the K arnovsky Test o f M ental R otation  than  

r igh t han d ed  males. In the dyslexic sam ple the le f t  handed  males received 

n o n sig n ifican tly  h igher scores than  the rig h t handed  m ales only on the 

P ic tu re  fo rm  o f th is test. In the to ta l sample r ig h t handed  fem ales 

perfo rm ed  b e tte r  on the m ajority  of K arnovsky m easures; in the dyslexic 

subgroup, the  r ig h t handed  fem ales perfo rm ed  b e tte r  than  the le ft handed  

on all o f  K arnovsky  measures. None o f these d iffe re n c es  reached 

sign ificance. T herefo re , although there was a general p a tte rn  of ML>MR 

and FR >FL, the d iffe ren ces  were not sign ifican t.

C. L e ft handed  males will receive h igher scores than  righ t handed males, 

and rig h t handed  fem ales w ill receive h igher scores than  le f t handed 

fem ales on spa tia l tests.

This hypothesis received some support. In the to ta l and  dyslexic groups, 

the left handed  males received higher scores th an  the rig h t handed males
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on the  m ajo rity  o f the spatia l m easures, bu t no con trast approached 

sign ificance . R igh t handed fem ales received  h igher scores than  le f t  handed  

fem ales on the  m ajority  o f the spa tia l m easures in  both samples. R igh t 

handed  fem ales were s ign ifican tly  superio r on Coding and the Berea G estalt 

in  the to ta l sam ple; no contrasts betw een these two groups were s ig n ifican t 

in the dyslex ic  subgroup.

D. R igh t handed  males will receive h igher scores than  left handed  males;

and le f t h anded  fem ales w ill receive h igher scores than  righ t handed  

fem ales on spa tia l tests. This hypothesis was not supported.

E. L e ft handed  males will receive h igher scores than  righ t handed  males,

and  rig h t handed  fem ales w ill receive h igher scores than  le ft handed  

fem ales on verba l and achievem ent tests. This hypothesis is not supported .

V. H A N D  AND FS

A. T he e ffe c ts  of personal and  fam ilia l s in is tra lity  w ill be

add itive: T he scores o f achievem ent and  cognitive tests o f the FS+ righ t 

handed  subjects w ill be in term ed ia te  to  those o f the FS- righ t handed  

FS+ le f t handed , i.e., the pattern  w ill be R->R+>L+.

A chievem ent: In the to tal group, the  p a tte rn  R->R+>L+ was found  on

fo u r o f the  f iv e  verbal (G ray O ral, Slosson O ral, S tan fo rd  Spelling,

S tan fo rd  Word Skills) achievem ent tests. In the dyslexic group, this 

p a tte rn  was found  on the thee of the five  verbal achievem ent tests. On 

the o ther achievem ent tests, including  m ath, the pa tte rn  was R+>R->L+.
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VI. SEX AND FS

A. FS+ males w ill receive low er scores on the v isual-spatia l perceptual

cognitive tests than  FS- males. FS+ fem ales w ill receive h igher scores

on the v isual-spatia l cognitive tests than  FS- fem ales.

This hypothesis is not supported. In general, FS+ subjects, across sex, 

received higher spa tia l scores. However, see the follow ing.

B. FS+ males w ill receive h igher scores on the v isua l-spa tia l perceptual 

cognitive tests th an  FS- males. FS+ fem ales w ill receive lower scores on 

the v isual-spatial cognitive tests th an  FS- females.

FS+ fem ales received m arginally  h igher PIQ scores than  FS- females 

in the to ta l and dyslexic samples. In .the to ta l sample FS- fem ales ranked

higher than  FS+ fem ales on most measures o f the K arnovsky  M ental R otation

Test and FS- fem ales were m arginally  higher than  FS+ fem ales on one 

m easure o f m irro r errors on the p ictu re  form . This hypothesis is not 

supported, although there  is some evidence th a t it m ay be true  fo r mental 

ro ta tion  tasks.

In the total group, FS+ males received higher scores than  FS- Males on 

the m ajority  of the spatia l measures; on three m easures on the K arnovsky 

Test of M ental R otation  th is d iffe ren ce  was highly s ign ifican t. In the 

dyslexic group, FS+ males also received higher scores than  the FS- males 

on the m ajority  o f the spatia l measures.
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VII. PSYCHOPATHOLOGY AND CO GNITIVE SKILLS

As th ere  is evidence fo r an  association betw een poor spatia l skills and 

depression in  learn ing  disabled ch ild ren  (R ourke and  Fisk, 1981; Strang,

1981), those subjects w ith  lower spatia l skills w ill have more evidence 

o f psychopathology.

This hypothesis received some support. T he B annatyne fac to rs were entered 

w ith  age, sex, h and  an d  FS and th e ir  two and  th ree  w ay in terac tions as 

p red ic to rs in stepw ise regression analyses w ith  the All Self fac to r of 

psychopathological m easures that the s tuden t reported  on themselves. The 

spatial fac to r was the f irs t variab le entered. I t was negatively  

co rre la ted  w ith  All Self (-.281) and accounted fo r 6.6% (adjusted  R 

square) o f the variance.

On the con trasts o f the equal and  unequal B annatyne verbal and  spatial 

fac to r groups, how ever, the low verbal group had the most evidence of 

psychopathology. These d ifferences were p rim arily  on the All ADD fac to r, 

i.e., m easures o f a tten tio n  de fic it disorder.

It m ay be th a t there  is a weak negative corre la tion  betw een the All Self

fac to r and  the spatia l score as th is fac to r includes the self-ra ted

m easures o f depression and self-esteem  as well as one m easure of

hyperac tiv ity . It may be the more depressed subjects who have a negative

corre la tion  betw een the ir All Self scores and  the more 

hy p e rac tiv e /a tten tio n  de fic it disordered students who have relatively  

low verbal skills.
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GENERAL DISCUSSION

R esults o f the analyses o f the achievem ent, cognitive and 

psychopathological m easures will be discussed respectively. M ain effec ts  

and  in te rac tio n s  w ill be review ed w ith in  each  section and  discussed.

ACHIEVEM ENT M EASURES - M AIN EFFECTS

AGE

Age accounted  fo r the most variance  in a ll achievem ent measures. 

The o lder subjects have larger d iscrepancies betw een their 

g rade-expected -fo r age and their ach ievem ent m easures grade equivalen t 

scores. T h is is not unexpected as the scores o f the o lder subjects 

have m ore "room" to deviate dow nw ard, and  some scores o f the younger 

studen ts m ay represen t a "floor" e ffec t. This does suggest, however, 

th a t lea rn in g  d isab ilities  have a cum ulative  e ffe c t, i.e., the disabled 

become m ore d ivergen t from  their grade-expected-for-age perform ance as 

they get older. This in te rp re ta tion  is supported  by the fac t th a t the 

B annatyne verbal and acquired know ledge scaled score fac to rs are negatively  

co rre la ted  w ith  age. It is also consistent w ith  a recent review  of 

eighteen follow -up studies of learn ing  d isab led  ch ild ren  in w hich the 

p reponderance o f negative outcomes fo r academ ic skills, including  reading, 

was no ted  (Schonhaut and Satz, 1983). A lterna tive ly , it may be th a t the 

o lder sub jec ts’ scores represent more im paired  subjects who rem ained 

longer a t a school fo r the learning disabled. A long itud inal study 

would be necessary to d iffe re n tia te  betw een these in terp re ta tions.
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HANDEDNESS

T he le f t handed  received lower scores on achievem ent testing than  

the r ig h t handed . A lthough there  was evidence from  the linear trend  

analysis th a t the mixed handed  achievem ent perform ance was in term ed ia te  

to th a t o f  the righ t and le f t handed , fu r th e r  analyses revealed th a t the

le f t  m ixed handed  received the h igher scores in  both the to ta l and the

dyslexic groups, and  th a t the righ t m ixed handed  were one o f the lowest

perfo rm ing  groups. The ran k  o rder on most achievem ent tests was le ft

m ixed> righ t> righ t m ixed>left (or le ft> rig h t m ixed). The f irs t  two groups 

w ere no t s ign ifican tly  d iffe re n t from  each o ther, nor were the last two; 

bu t one or both  o f the f irs t  two w ere o ften  s ign ifican tly  d if fe re n t from  

one or bo th  o f the last two. T herefo re , in th is sample, the le ft m ixed 

and  the  rig h t handed received h igher achievem ent scores than  the le f t 

and  the  rig h t m ixed handed.

T he high ranking  of the le f t m ixed group is of in terest. M ixed left 

handedness may be approxim ately  tw ice as common in the "normal" population 

th an  pu re  le f t handedness, a lthough the exact proportion would depend on 

how handedness is assessed. For exam ple, Newcombe and R a tc liffe  (1973) 

fo u n d  th a t  only 3% of their sample w ere pure le f t handed on the ir seven 

task  assessment. If  this figu re  is sub trac ted  from  the common estim ate 

o f le f t handedness (by w hich le ft hand  use fo r w riting  is generally  m eant) 

w hich is 10% - the resu ltan t, 7%, represents the m ixed le f t handed. In 

the p resen t study  7.7% were le ft m ixed and  10.9% were le f t handed. (It 

is possible th a t i f  a seven, instead  o f fou r, task assessment had been used 

fo r handedness assignm ent, some pure le f t handed  may have been labeled 

m ixed le f t handed  in this study.) T herefo re , w hile the le f t mixed in this
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study  rep resen t approxim ately  the same proportion  o f le f t m ixed handed  

th a t could be expected in the  general population , the  pure le f t  handed  may 

over-represen ted  by a fac to r larger than  3.5. This fac t, coupled w ith  the 

f in d in g  here  th a t the mixed le ft handed  are  one o f the highest perfo rm ing  

groups and  the  pure le f t one of the lowest, suggests th a t mixed handedness 

in le f t  handed  w riters may be less suspect o f cerebral dysfunction  than  

pure  le f t  handedness. It also suggests th a t  pure le f t  handedness in a 

learn ing  d isab led  population may be suspect o f cerebral pathology, and 

lends support to the observations and  theory  o f G eschw ind and Behan 

(1982) w hich hypothesizes im paired  p ren a ta l neuronal m igration  in the 

developm ent o f  the le f t hem isphere o f some learn ing  disabled and some left 

handed . (The le ft handed in  the G eschw ind and  Behan study were "strongly" 

le f t handed  on the A nnett H andedness Inventory.)

In th is  context, evidence o f r ig h t hand  use fo r one or more unim anual 

tasks in  a le f t  handed w riter suggests some le f t hem isphere control w hich 

m ay be associated w ith  some advantage on verbal skills in the m ixed le ft 

handed. The ind iv idual hand  use pa tte rn s o f the le f t m ixed will be 

exam ined fo r fu rth e r  clues.

On the  o ther hand, the use o f the  le ft hand  in the righ t handed  mav 

index  cereb ral pathology. R ight m ixed handedness is apparen tly  rare. The 

rig h t handed  are more consistent in th e ir  use of the ir p refe rred  hand than  

the  le f t  handed  (Briggs and Nebes, 1975). In a study of norm al subjects, 

M cK eever and  Van D eventer (1977) found  no righ t hander reported  any 

un im anual use o f the left hand on an unspecified  handedness inventory.

R esults o f hand  preference responses from  righ t and  left handed w riters
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also show th a t righ t handed w riters are  un like ly  to use the le f t hand 

fo r the  ac tiv ities  assessed in  th is  study  (H ealey, L iederm an and ' G eschw ind, 

in  press). How ever, righ t m ixed handed  w ere 10.3% of the to ta l sam ple in 

the p resen t study  and  they were consistently  one o f the lowest perform ing  

groups on contrasts o f the achievem ent m easures. R igh t m ixed handed 

en tered  as a negatively corre la ted  p red ic to r on the G ray O ral, and as a 

negative co rre la te  in in terac tion  w ith  FS on the S tanford  Word Skills.

SEX

Fem ales received higher achievem ent scores than  males. This was not 

unexpected  as fem ales are under-represen ted  in  studies o f the learn ing  

disabled. The d iffe ren ce  in perform ance betw een the sexes was greatest 

on the  spelling  test in both the to ta l and  the dyslexic subgroup. This 

fin d in g  is of p a rticu la r in terest in ligh t of the fa c t th a t the males 

received h igher scores on most of the cognitive tests th a t the fem ales 

in th is  sample.

FAM ILY HISTORY OF SINISTRALITY

T here  was no m ain e ffec t fo r FS on achievem ent measures. T his is 

no tew orthy  as the FS+ subjects received h igher scores on most cognitive 

m easures than  the FS-. The e ffe c t of FS as a m oderating variab le  w ill be 

discussed below.

SUMMARY OF M AIN EFFECTS ON ACHIEVEM ENT SCORES 

In sum m ary, the righ t handed and the le ft m ixed handed received the 

h ighest achievem ent scores; the left handed and the righ t m ixed handed 

received the lowest. Females received higher scores on achievem ent
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ACHIEVEM ENT M EASURES - IN TERACTIO NS 

The groups w ith  highest scores were the r ig h t handed  fem ales, FS- 

fem ales, and FS+ le f t  m ixed handed males. T he groups w hich perform ed 

the lowest w ere the  FS+ pure le ft handed  o f both  sexes. The 

characteristics o f the  groups th a t were least and  the groups th a t were 

most im paired  on achievem ent tests will be exam ined  fo r clues to their 

rela tive  cognitive streng ths and  deficits.

Least im paired groups:

Across age, r ig h t handed fem ales received  h igher scores on the G ray 

O ral Reading Test th an  le ft handed fem ales and  th an  both  righ t and left 

handed males. T he e ffe c t was most notable in the  o lder subjects. The 

find ing  th a t r ig h t handed  fem ales are one o f the least im paired  groups 

is not surprising  as the  lite ra tu re  suggests th a t both  fem ales and righ t 

handed are under-rep resen ted  in learning d isab led  populations.

The FS-, the righ t handed and  fem ales are  least im paired on 

most measures. In  the  to ta l sample, these groups ran k ed  highest on all 

achievem ent tests except m ath. In the dyslexic sam ple, the rank ing  o f the 

FS- fem ales was lower. However, only 35.3% of the FS- fem ales met criteria  

fo r the dyslexic group, in contrast to the approx im ately  70 - 90% of the 

three o ther groups.

A lthough the d iffe rences between the scores o f the FS+ and the FS- 

fem ales was not s ig n ifican t, the FS- fem ales consisten tly  received higher
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scores (except on m ath) and few  o f the  FS- r ig h t handed  fem ales m et the 

c u to ff  score in  th is  study  fo r  "dyslexic subjects". As FS-, r igh t 

handedness an d  fem aleness may im ply m ore la te ra lized  an te rio r functions 

than  FS+, le f t  handedness or m aleness (H ecaen et al., 1981; K im ura and  

H arshm an, 1984) these factors may in d ica te  a re la tive  advan tage fo r  an 

im portan t com ponent o f the read ing  process a n d /o r  some read ing  strategies.

The most obvious candidate(s) fo r th is  com ponent is one or more aspects 

o f the phonetic  decoding processes.

A lterna tive ly , FS+ fem ales may be im paired  re la tive  to the FS- fem ales 

because o f  psychopathology. As w ill be discussed below, FS+ fem ales report 

m ore dysphoria , and  the ir paren ts ra ted  them  s ig n ifican tly  more 

h y p e ra c tiv e /a tte n tio n  d isordered than  d id  the parents o f the FS- fem ales.

When a rig h t handed fem ale is read ing  d isabled w hat type o f strengths 

and  lim ita tions do these da ta  suggest she m ight have? This least im paired  

and  possibly under-represen ted  group received  re la tive ly  superior scores 

on the sequencing fac to r and low scores on spa tia l tests. In  the to ta l 

sample, r ig h t handed  fem ales (and the fem ale  le f t  m ixed handed  who were 

very  few  in num ber and actually  scored highest on achievem ent testing) were 

the h ighest rank ing  groups on the sequencing fac to r. (The righ t handed  

fem ales a re  s ig n ifican tly  d iffe re n t only from  the le ft handed  fem ales, a 

group th a t is im paired  on all measures). R igh t handed  fem ales receive 

th e ir  h ighest rank ing  on Coding. They are  also second in rank ing  on 

A rithm etic  and  the Berea G estalt. (They are low ranking  on D igit Span 

w hich is p robably  why their sequencing scores are  not sign ifican tly  

d iffe re n t from  o ther groups.)
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The most obvious weakness o f righ t handed  fem ales is on spatial 

skills. T he spa tia l skills on w hich fem ales an d  righ t handed  fem ales 

are  less im paired , the Coding and  Berea G estalt, m ay requ ire  m ore a tten tio n  

to d e ta il a n d /o r  f in e  m otor control than  o ther Wechsler perform ance 

subtests. In  the  context o f the ir com paratively  high oral reading  scores, 

it is suggested th a t these subjects may be re la tive ly  im paired  on tasks 

w hich requ ire  in teg ration  or paralle l processing. It w ill be argued 

below th a t read ing  com prehension o f text m ay involve more in tegration  

and p ara lle l o r sim ultaneous processing than  decoding or spelling. The 

fin d in g  th a t rig h t handed fem ales receive low spatia l scores, except on 

Coding and  the  Berea G estalt, is consistent w ith  h igher rank ing  of the 

dyslexic fem ale  righ t handed on oral read ing  and  spelling tests than  on 

silent read ing  com prehension. (The G ray O ral R eading Test, except on 

the h ighest level, does not requ ire  m uch com prehension, as only simple, 

fac tu a l questions are . asked o f subjects a f te r  he or she has read  paragraphs 

aloud.)

If  th is analysis is correct, it suggests th a t the groups w hich 

score the h ighest on the achievem ent tests in  th is study , fo r w hich 

phonetic  skills a re  presum ably c ritica l, have re la tive ly  stronger le ft 

an te rio r and  w eaker righ t hem isphere skills.

The FS+ le ft m ixed handed also appear to be a rela tively  less 

im paired  group. On the G ray O ral and the Slosson O ral, the FS+ males 

received h igher scores than  the FS- le ft m ixed handed males. On the 

S tan fo rd  Spelling, Word Skills and R eading Com prehension Tests, the FS+ 

left m ixed handed  received higher scores than  the FS- le ft m ixed subjects.
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(There w ere no FS- m ixed le f t  fem ales in  th is sample. They may be too 

high or low fu n c tio n in g  to appear on the rolls o f a school fo r the learn ing  

disabled; or th is  m ay be a sam pling bias.)

The fin d in g  th a t the FS+ le f t m ixed handed  are one of the least 

im paired  groups was not expected. The cell sizes are  small, so the e ffec t 

m ay be spurious. FS+ le f t handed  may have language skills more b ila tera lly  

organized th an  FS- le f t mixed handed (H ecaen, et al., 1981) w hich may 

confer an advan tage  fo r some language skills. M cKeever and Van D eventer 

(1977) fo und  FS+ le ft handed reported  m ore use o f the righ t hand (18.9%) 

th an  was repo rted  fo r the  FS- le f t  handed  (5.9%) suggesting more b ila tera l 

control of m otor function  in the FS+ le f t handed. Some b ila te ra l language 

represen ta tion  may be advantageous fo r reading. How ever, as language 

la te ra lity  was not assessed in th is study, it  cannot be concluded that 

d iffe re n tia l b ra in  organization was responsible fo r these findings.

Most im paired  groups:

In the regression analyses, the r ig h t handed perfo rm  better than  the

non-right handed  across age groups on the G ray  O ral, and  the non-left

handed perfo rm  be tte r than  the le f t handed  across age groups on the

Slosson O ral. How ever, exam ination of the regression analyses of the o ther

achievem ent m easures suggests th a t the le f t  handed w ith  a positive fam ily

history  of s in is tra lity  may be the most im paired  group. In add ition , the

FS+ le f t handed  ranked  the lowest on all the contrasts o f the achievem ent

measures. When the sign ifican t three way in te rac tion  FLA (FS. Left. Age)

is exam ined fo r  the S tanford  Spelling and Work Skills Tests, the FS+ left
%

handed received lower scores than  the FS+ non-left handed across age.

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



133

When the two way in te rac tion  FL (FS and  L eft) is exam ined fo r S tan fo rd  

R eading C om prehension and  M ath, the FS+ le f t handed  received lower scores

than  the FS* non-left handed in the above the m ean age group on the

spelling and  the w ord skills test. The FS- le f t  handed  received h igher

scores than  the FS- non-left handed  on the read ing  com prehension and  the

m ath tests.

These find ings suggest th a t the pu ta tive ly  more b ila te ra lly  organized 

FS+ and le f t handed  are a t a d isadvantage re la tive  to the FS- and  righ t 

handed  on achievem ent tests.

COGNITIVE MEASURES - M AIN EFFECTS

HANDEDNESS

• There are  few  d ifferences on cognitive measures betw een the 

handedness groups. This is consistent w ith  the lite ra tu re  review ed 

(e.g. H ardyck  et al., 1976).

SEX

In the to ta l sample and in the dyslexic subgroup, males received 

higher scores on all verbal measures and alm ost all spatial m easures than 

fem ales, a lthough fem ales scored s ign ifican tly  h igher than  males on 

Coding. Analyses of the Bannatyne fac to rs ind icated  th a t the greatest 

d iffe rences  betw een the sexes was on the spatia l and acquired  knowledge 

factors. The superio rity  of males on spatia l tasks and o f fem ales on 

Coding, is consistent w ith the lite ra tu re , but the relatively  poor 

perform ance o f fem ales on verbal m easures is not (Maccoby and Jack lin ,
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1974). T he in fe r io r  verbal skills o f the fem ales in  th is  sam ple is 

in teresting , especially  since they received h igher scores on achievem ent 

m easures th an  males. The large d isp a rity  betw een m ales and  fem ales over 

all cognitive  scores m ay be sam pling bias, a lthough  Owen and  Adam s (1964) 

reported  sim ila r find ings. This is consisten t w ith  the im pression th a t 

there  is no obvious rela tionship  betw een the  m any comm only adm in istered  

cognitive tests and  achievem ent m easures in  the learn ing  disabled. The 

fem ale su p e rio rity  on Coding w hich loads on the B annatyne sequencing 

fac to r, m ay be an  exception to th is as discussed above.

I f  we assum ed th a t reading  d e fic its  usually  indexes a le f t hem isphere 

dysfunc tion , it  m ay be th is d e fic it th a t con tribu tes to the re la tive ly  low 

spatia l scores o f the fem ales. The work o f Lansdell (1962), M cGlone (1977) 

and Sherm an (1978) suggests th a t fem ales m ay use le f t hem isphere a n d /o r  

verbal stra teg ies more than  males fo r spa tia l processing.

A no ther point w orth noting is the  superio rity  o f the males on the 

acqu ired  know ledge fac to r in the face  o f  th e ir  poorer achievem ent scores.

T his suggests th a t e ith e r w hat they do read , a tten d  to, or experience is 

more re lev an t to w hat th is fac to r assesses th an  w hat the fem ales read, 

a ttend  to  o r experience. A lternatively , m aybe males can rem em ber better 

than  fem ales w hat they have read. The la tte r  exp lanation  is consistent 

w ith  the f in d in g  th a t fem ales have more symptom s of depression or low 

self-esteem . D epression may in te rfe re  w ith  m em ory (W eingartner, Cohen, 

M urphy, M artello , and G erdt, 1981), especially  on tasks th a t require  

sustained  e f fo r t  (Cohen, Cohen, W eingartner, Sm allberg, and M urphy,

1982; Reus, S ilberm an, Post and W eingartner, 1979).
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FA M ILY H ISTO RY  O F SINISTRALITY

In th e  to ta l sample and the dyslexic subgroup, the FS+ subjects 

received  h igher scores on ind iv idual verbal and  spa tia l m easures than  FS- 

subjects. H ow ever, the  only B annatyne fac to r on w hich the  FS groups 

d if fe re d  s ig n ifican tly  was acquired knowledge. As FS+ subjects were also 

ra te d  as m ore hyperactive or a tten tiona lly  d isordered  than  FS- subjects 

by th e ir  paren ts, (to be discussed below) d iff ic u lty  in  a tten d in g  to 

fac tu a l in fo rm atio n , can not explain th e ir  superio r perform ance.

P erhaps a fam ily  history of s in is tra lity  confers a m em ory advan tage  

w hich could account fo r the h igher scores on the acqu ired  know ledge 

fac to r. The subtests th a t load on th is fac to r (In fo rm ation , A rithm etic, 

V ocabulary) req u ire  recalling  specific, re la tive ly  isolated or con tex t-free  

in fo rm a tio n  in  "long term" memory, in  con trast to the analysis and 

judgem ent req u ired  by S im ilarities and Com prehension or the  recalling  o f 

figu res in  "short term" memory as in D igit Span or Coding. Perhaps the 

p u ta tiv e  b ila te ra l language representation  in the FS+ is associated  w ith 

enhanced  verbal m emory representation.

An item  analysis of the SNAP may add to the u n ders tand ing  of the 

d iffe ren ces  betw een the FS groups. Perhaps the higher scores o f the FS+ 

do not re f lec t p rim ary  inattentiveness, but symptoms secondary to anx ie ty  

and  fru s tra tio n s  associated w ith their academ ic fa ilu re . As there  is a 

g rea ter d iscrepancy  betw een the FS+ subjects’ scores on cognitive  and  

achievem ent m easures than  those o f the FS- subjects, the "sm arter" FS+ 

m ay be m ore distressed by their learn ing  d isab ilities than  the FS- who may 

not perceive such a discrepancy. Support fo r th is in te rp re ta tio n  comes
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from  the fin d in g  th a t, in  both the to ta l sam ple and  the dyslexic subgroup, 

the  FS+ report less self-esteem  than  the FS-. The d iffe ren ce  betw een the 

groups is s ign ifican t only in  dyslexic subgroup despite  the sm aller sample 

size. T ha t is, the m ore achievem ent d isabled FS+ them selves reported  

evidence fo r subjective d istress than  the achievem ent d isabled FS- 

subjects.

A lternatively , perhaps if  the FS+ subjects w ere not more sym ptom atic 

than  FS- subjects, they  would be able to perfo rm  better, i.e., more 

consonant w ith  the ir superior cognitive skills, on m easures academ ic 

achievem ent. It could be argued th a t in d iv id u a l tests o f cognitive 

skills requ ire  less sustained  a tten tion  than  academ ic achievem ent testing 

and  d iff ic u lty  susta in ing  a tten tio n  is a ha llm ark  o f ADD. In o ther 

w ords, the FS+ may be a superior group whose achievem ent perform ance is 

depressed by psychopathology rela ted  to the ir s in is tra l fam ily  history. 

G eschw ind and  Behan (1982) hypothesized th a t testosterone may depress 

p rena ta l thym ic grow th and neuronal m igration  in  the left hem isphere 

predisposing the developing ind iv idual to auto im m une disease, le ft 

handedness and dyslexia. K insbourne and  Bem porad (in p repara tion ) found 

FS+ righ t handed to have an increased incidence o f im m une disease. The 

same m echanism  may be responsible fo r the an teceden ts to psychopathology 

in  the FS+.
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IN TERACTIO NS

HA ND AND SEX

In the to ta l sam ple, most o f the s ig n ifican t d iffe ren ces  on the 

B annatyne fac to rs  w ere on the sequencing an d  acqu ired  knowledge factor.

The ran k in g  on the sequencing fac to r d istinguishes the  least im paired from  

the most im paired  readers. There were no s ig n ifican t contrasts in e ither

the to ta l or dyslexic samples fo r the verbal fac to r.

HAND AND FS

The results o f the hand and  FS con trasts suggests th a t the FS+ 

e ffe c t is to enhance the cognitive skills o f the le f t  m ixed and righ t 

handed  subjects, but to depress the  skills o f  the le f t  handed. The FS- 

subjects w ere in term ediate , i.e., th ere  were low er ranked  on the verbal, 

sequential and acqu ired  know ledge fac to r th an  the le f t m ixed and righ t 

handed , bu t higher ranked  than  the  FS+ le f t  handed. The exception to 

th is is the FS+ righ t m ixed, a group th a t is suspect o f cerebral pathology.

In the hand and  FS contrasts, the FS+ rig h t and  le f t m ixed handed

w ere the highest perfo rm ing  groups on the  verbal, sequencing and acquired 

know ledge factor. T here were no s ig n ifican t d iffe ren ces  on the spatial 

fac to r. The FS+ le ft handed  received the lowest scores on the verbal and 

acqu ired  knowledge fac to r; the FS- and FS+ le ft handed  and  FS+ right 

m ixed were lowest on the sequential fac to r. Among the dyslexic sample, 

there  were no s ign ifican t d iffe rences on the verbal, spatia l and acquired 

knowledge factors. The FS+ le ft m ixed were the highest perform ing , and . 

the FS- righ t and le ft handed were the lowest fun c tio n in g  on the sequencing 

factor.)
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SEX AN D FS

T he analyses o f  these subsets suggests th a t the e ffe c ts  o f sex and 

FS on cognitive  m easures are  add itive . T here were no s ig n ifican t 

d iffe rences  fo r  the B annatyne verbal, spa tia l or sequencing fac to r  fo r 

the to ta l sample. T he FS+ males received the h ighest scores on the 

acquired  know ledge fac to r. In  the  dyslexic sample, there  w ere no 

s ign ifican t d iffe ren ces  on the sequencing fac to r and  FS+ m ales were the 

highest perfo rm ing  group on the o ther factors.

CONCLUSIONS: ACHIEVEM ENT AND CO G N ITIV E MEASURES

With the single exception o f the FS+ fem ale le ft m ixed handed , the 

en tire  group of hand  and  sex and  FS subsets received low er scores on the 

sequencing than  on the  verbal fac to r. This and the regression analyses 

suggest th a t sequencing may be a sine qua non o f e ffe c tiv e  reading.

Sequencing, the  apprecia tion  o f the rela tive position in  a series, 

is necessary to both tem poral and  spatia l processing. T em poral sequencing 

defic its  may be a lim iting  fac to r in m any, if  not all, of the language 

skills necessary to read ing  and to successful dem onstration  of reading  

competence. A dequate tem poral analysis and p roduction  (in p u t and output) 

is necessary (but perhaps not su ffic ien t)  to process fo rm ants, fo rm an t 

transitions in syllables, syllables w ith in  words, words w ith in  sentences, 

and sentences w ith in  paragraphs (Tallal and  Stark, 1981; C ork in , 1974;

Z u rif  and  Bryden, 1969; F rith , 1980), and  rem em bering phonetic  segments 

(Fox and  R outh , 1980; L iberm an and Shankw eiler, 1979; M atting ly , 1980) 

or phonological codes (Jorm , 1979). These ind iv idual skills m ay be
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sem i-autonom ous, bu t p rim arily  dependent on le f t hem isphere function .

Subtypes o f dyslexia based on one or more on these dysfunctions, e.g., 

expressive m otor d e fic its  (D enckla, 1977; M attis, 1975, 1978; M yklebust,

1987), dysphonetic  group (Boder, 1973), nam ing (D enckla, 1977; M attis,

1975, 1978), m em ory (D enckla, 1977; Jorm , 1979; Torgeson, 1978-1979) and 

sequencing (D enckla, 1979; M attis, 1978; P etrauskas and R ourke, 1979) 

may be generated  depending on the tests adm in istered  and  sam pling biases.

Decoding, operating  the rules th a t govern phonem e-graphem e 

rela tionships, m ay depend p rim arily  on le ft hem isphere sequencing 

com petence. R eading  com prehension, sim ultaneously  in teg ra tin g  the 

h iera rch ica l o rgan ization  o f con tex tual re la tionships, m ay requ ire  only 

m inim al decoding skills, and rely  more on rig h t hem isphere processing 

(Delis, Wapner, G ardner, and Moses, 1983; W apner, H am by and  G ardner,

1981). It m ust certa in ly  be necessary to have some phonetic  ana ly tic  

decoding skills to a ttack  "new" words, bu t it  a m inim al sigh t vocabulary 

can be estab lished  w ith  the a id  o f a com petent v isual m em ory, an adequate 

use of the con tex t may help a poor phonetic  reader to com pensate. Such 

a reader may score better on tests o f read ing  com prehension, especially 

silent reading , than  on tests o f phonetic analyses (e.g. S tan fo rd  Word 

Skills), spelling, o ral reading o f single words (e.g. Wide Range 

A chievem ent Test, Slosson O ral Reading), or even tests o f reading 

com prehension th a t are orally  tested (e.g., G ray O ral R ead ing  Test).

This dichotom y (decoding and com prehension) may be why m any 

investigators f in d  two m ain types of reading  disabled subjects (A th ird  

type is usually  a com bination o f the o ther two) and why K eefe and  Sweeney
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(1979) f in d  a bim odal d istr ib u tio n  o f au d ito ry  and visual la tera liza tion  

scores fo r dyslexics in  con trast to a norm al curve fo r non-dyslexics. The 

dichotom y m ay well correspond to re la tive  le f t  and rig h t dysfunctional 

hem isphere processing, bu t not necessarily  to verbal versus spatial 

defic its , but to im paired sequen tial versus in teg rative  or sim ultaneous 

processing. A sim ilar conclusion has been d raw n by M alatesha and  Dougan 

(1982) who were able to d if fe re n tia te  dysphonetic from  norm al and 

dyseidetic  readers, as well as dyslexics w ith  good from  those w ith  poor

phonetic skills on d icho tic  listen ing  tasks.

If  reading  d isab ility  is d e fin ed  only by a score on a decoding

task, and  the Wide R ange A chievem ent Test (WRAT) is most comm only used,

it may not be possible to d istingu ish  a com prehension de fic it subtype.

The reading disabled w ith  com prehension problem s may not be caught by 

its net. Regardless o f the inclusion c rite ria , it  would be impossible 

to d iffe re n tia te  a com prehension subtype i f  com prehension is not assessed 

a t all. The fac t th a t o ften  only a decoding test is used to d e fin e  a 

dyslexic sample may exp lain  why non-sequential spatial functions are 

irregu larly  associated w ith  dyslexia. The visual-spatial d isordered 

subset found by M attis (1975, 1978) and D enckla (1977) constitu ted  a 

small p roportion of th e ir  samples; and D oehring et al. (1981) were unable 

to f in d  this subtype a t all. In fac t, G ordon (1983) and Geschwind (1982) 

suggest th a t m any dyslexics may possess rela tively  enhanced righ t 

hem isphere spatia l (and o ther) skills. Note that, in th is study, some 

of the poorest readers, the male le f t and righ t mixed handed, were superior 

to a rela tively  high reading  group, the fem ale right handed, on the 

Bannatyne spatial factor.
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I f  th is analysis is correct, the v isual-spatia l, bu t non-sequential, 

im pairm ents th a t a re  reported  in  association w ith  read ing  d isab ilities 

(Shankw eiler, 1963; M attis, 1975; Denckla, 1977; M yklebust, 1965) may 

p red ic t reading  com prehension d ifficu ltie s . Im pairm ent in  spatia l tasks 

(w hich do not also require  f in e  m otor skills) m av be found  in association 

w ith  the same defic its  th a t a re  lim iting to h igher order verbal 

processing. The im paired neurocognitive processes th a t resu lt in  spatial 

defic its  may only lie next to the areas th a t resu lt in d e fic its  to reading 

com prehension in the b rain , and , in analogy to the  le f t hem isphere 

syndrom es, if  dysfunction  is w ide spread, neighboring functions may be 

affec ted . A lternatively , spa tia l defic its  may be rep resen ta tive  of 

fundam en ta l dysfunction  in some dyslexics, i.e., the ab ility  to "see" 

patterns, to appreciate  complex, nonlinear or non-sequential relationships, 

w hether visual or verbal, m ay be a lim iting  fac to r in both  non-sequential 

spatia l defic its  and reading  com prehension tasks.

In sum m ary, we may expect that there  are two m ain types o f disabled 

readers, and, since they are not m utually exclusive, th a t a th ird  type 

w hich would have both d e fic its  can exist. The two types correspond to 

m ajor lim iting fac to rs in read ing  and are: 1. defic its  a t one or more

levels or phonetic processing, w hich are p rim arily  le ft hem isphere 

dependent, and 2. defic its  in in tegrating  verbal in fo rm ation  in a 

h ierarch ica lly  organized contex t w hich are p rim arily  righ t hem isphere 

dependent. These are re fe rred  to here as decoding and com prehension 

problems. The th ird  type w ould have both decoding and  com prehension 

d ifficu ltie s  and would be the most im paired readers.
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Now we m ay b e tte r understand  an  add itiona l d isadvan tage  o f the 

pure le f t handed , le f t  handed  fem ales and  those w ith  a positive fam ily  

h istory  o f s in is tra lity . The le f t  handed  and  fem ales in  the general 

population  may have p a rticu la r  d if f ic u lty  doing two d if fe re n t tasks 

sim ultaneously (B erry e t al., 1980) because of their more d iffu se  brain  

organization . The fu n c tio n a l cereb ral d istance theory (K insbourne and 

Hicks, 1978) p red icts th a t  sim ultaneously  perform ed d iffe re n t tasks will 

be perform ed m ore e ff ic ie n tly  the fu r th e r  ap art th e ir  cerebral 

represen tations are. T herefo re , the  le f t handed  may be doubly  handicapped 

because o f 1. w eak sequencing /phonetic  skills (perhaps due to p renatal 

influences) and  2. hav ing  to  perfo rm  a task, reading, w hich requires 

sim ultaneous decoding and  com prehending or in tegrating . Fem ale le ft 

handed may be ad d itio n a lly  stressed, i f  we assume th a t fem ales may rely 

on the ir le f t hem isphere m ore th an  m ales fo r all functions and  th a t the 

le f t  handed have an im paired  le f t hem isphere. If  a positive fam ily  

h istory o f s in is tra lity  also im plies less focal organization , FS+ m ight 

impose yet ano ther load on the sim ultaneous perform ance o f d iffe re n t, 

e.g., decoding and com prehending, tasks.
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PSYCHOPATHOLOGICAL MEASURES 
MAIN EFFECTS

AGE
Age was one o f the  m ajor pred icto rs o f psychopathological symptoms 

fo r m easures o f psychopathology. The younger subjects reported  more 

symptoms th an  the o lder subjects. It is possible th a t the older students 

are less w illing  to disclose personal d iff ic u ltie s  or are m ore concerned 

w ith  giving socially desirab le answ ers. The younger students may, in 

fac t, be m ore sym ptom atic. A n item  analysis com paring the response 

profiles o f age s tra ta  may im prove the understand ing  o f th is find ing .

T here  is a paucity  o f in fo rm ation  on any m easure o f psychopathology, 

w hether pu rpo rting  to assess depression, self-esteem  or 

h y p erac tiv e /a tten tio n  d e fic it  d iso rder th a t assesses subjects in a sim ilar 

age range to this study. T here  are no norms nor studies of 

h y p e ra c tiv ity /a tten tio n  d e fic it d iso rder in  late  adolescence despite the 

fac t th a t th is  syndrom e is cu rren tly  believed by c lin ic ians to continue 

in to  adulthood. The relevan t lite ra tu re  on the non-learning disabled is 

conflicting  and  reports on w idely vary ing  m ethodology and  age ranges.

Piers and H arris (1964) who adm in iste red  a self-esteem  m easure they had 

developed to th ird , s ix th  and  ten th  graders, who were unselected fo r 

pathology and  described as covering a w ide range o f in telligence, social 

and econom ic groups, d id  not f in d  an age e ffec t when com paring th ird  and 

ten th  graders. (For reasons th a t a re  unclear, these investigators only 

reported  on the "high" scores, w hich represented 363 subjects.) However, 

the six th  graders had lower scores, and  greater v a riab ility  than  both 

groups. Sixth graders, if  estim ated to be approxim ately  11 years old,
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are  over tw o s ta n d a rd  deviations below the m ean age o f th is sample (Mean 

15.11 years, Std. Dev. 2.56). T herefore, they w ould be com parable to 

the low end  o f the age spectrum  o f th is study  and  the Piers and H arris 

find ings a re  opposite to those reported  here. Also, K ap lan , Hond and 

W einhold (1984) obtained  385 com pleted Beck Depression Inventories from  

ju n io r and  sen ior h igh school students and bound th a t the 11 - 13 year 

olds rep o rted  less sym ptom atology th an  the 14 -16 or 17 -18 year old 

groups. H ow ever, A lbert and Beck (1975) com pared find ings from  their 

study  o f seventh  and  eight graders w ith  a sho rt form  o f the BDI to a 

study o f depressive sym ptom atology in high school students and  found 

s ig n ifican tly  m ore symptoms in  the seventh and  eighth  graders. (The 

Short C hild  D epression Inventory  used in th is s tudy  was adap ted  from  the 

short fo rm  o f the BDI.) T rites, Digas, Lynch and  Ferguson (1979) found 

little  v a ria tio n  in  scores on the Conners H yperactiv ity  Index as ra ted  by 

teachers on ch ild ren  5 to 12 years old. G oyette  et al. (1978) who reported 

on ch ild ren  3 to 17 years old, found  the o lder subjects received lower 

scores on the  C onners H yperactiv ity  Index w hether ra ted  by teacher or 

parents.

In  m any ways th is find ing  is surprising  as we m ight expect the older 

and more academ ically  im paired students to repo rt more distress. However, 

the subjects in th is study  are a t a school, id en tif ied  as fo r the learning 

disabled, a p a rt from  the neighborhood friends and  previous school mates, 

and fo r m any students, this is a residen tial school, aw ay from  their 

fam ilies. T his may be more d iff ic u lt  fo r the younger children.
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HANDEDNESS

In the regression analyses of the A ll Self fac to r the righ t handed 

reported  less sym ptom atology across age and  sex. The le f t m ixed handed 

reported  more depression or low self-esteem  in the to ta l sample and 

depression in the  dyslexic sample in the contrasts. The few  psychiatric  

studies o f handedness reported  in the in tro d u c tio n  d id  not d iffe re n tia te  

betw een m ixed le f t  and le f t handedness. It m ay be only the le ft mixed 

handed  th a t co n trib u te  this effect.
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FAM ILY HISTO RY OF SINISTRALITY

FS d iffe re n tia te s  ratings on paren ta l repo rt of 

h y p e ra c tiv ity \a tten tio n  d e fic it d isorder in  the  specific  contrasts. The 

paren ts o f the FS+ subjects reported  more h y p e ra c tiv ity /a tte n tio n  d e fic it 

d iso rder in  th e ir  ch ild ren  than  the parents o f FS- studen ts. T his is 

supported  by the regression analyses o f the SNAP in w hich FS is entered 

as a com ponent in  a s ign ifican t in te rac tion  and  w hich w ill be discussed 

below.

SEX

Sex d iffe re n tia te s  self-ra tings on m easures o f depression and 

self-esteem . In the to ta l sample, fem ales reported  m ore evidence of low 

self-esteem ; in  the dyslexic group, fem ales gave m ore evidence o f 

depression and low self-esteem  than  males. This is supported  by the 

regression analysis o f the All Self fac to r on both  s ig n ifican t in teractions 

in w hich sex was a component. The in terac tions w ill be discussed below.

A dult fem ales have more depressive illness th an  a d u lt men, although 

recent studies suggest th a t social role is an  im portan t m oderating  

variab le , i.e., single women are less depressed than  single men and 

m arried  men (Weissman and  Klem an, 1977). K ap lan  et al. (1984), who 

found a trend  fo r adolescent fem ales to report more depressive 

sym ptom atology, note th a t there are no adequate  epidem iological psychiatric  

studies o f adolescents. A review of the lite ra tu re  fin d s  th a t sex 

d iffe ren ces  are  not found  in  ch ild ren  and young adolescents on the 

Coopersm ith Self-Esteem  Inventory in the general population . T herefore, 

th is f in d in g  may not represent sex d iffe rences in ch ild ren  nor adolescents
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on m easures o f  depressing and low self-esteem  in  the  general population.

T here  w ere not d iffe rences  on the m easures o f  h y p erac tiv ity /a tten tio n  

d e fic it d isorders. T his is in contrast to expecta tions as the lite ra tu re  

and norm s on the h y p e ra c tiv ity /a tten tio n  d e fic it  d iso rder m easures report 

more sym ptom s am ong males, although as no ted  above there  is little  

l ite ra tu re  on th is  syndrom e in adolescence. The d iffe ren ces  betw een the 

sexes on scores on the Conners H yperactiv ity  Index  narrow s in the upper 

age ranges (12 - 17 years) in the G oyette e t al. (1978) norm ative study. 

F u rth e r analyses, by age s tra tif ica tio n , is necessary to com pare these 

da ta  w ith  the norm s th a t do exist.
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IN TERACTIO NS

HAND AND SEX

On se lf-ra ted  m easures, le f t handed  fem ales had  the most and left 

handed m ales the  least evidence o f depressive sym ptom atology in the 

contrasts. T his is supported  by the regression analyses fo r both age 

groups on the All Self factor. Male le f t m ixed handed  received higher 

scores than  fem ale  le f t m ixed handed in the regression analyses of the 

SNAP. (T here were only three fem ale m ixed le f t  handed, bu t their scores 

were qu ite  low com pared to the o ther groups.)

HAND AND FS

The FS+ le f t and  mixed handed  ra ted  them selves most sym ptom atic on 

m easures o f depression and self-esteem  in both the to ta l and  dyslexic 

sample; the  p aren ts  o f FS+ righ t handed  ra ted  th e ir  ch ild ren  the highest 

on h y p e ra c tiv e /a tten tio n  de fic it d isorder on the contrasts. FS did not 

en ter as a com ponent in  any p red ic to r on the All Self fac to r, but d id  so 

on the SNAP. The FS+ non-right handed  received higher scores than  the FS- 

non-right handed.
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SEX AND FS

T he e ffec ts  o f FS and sex appear ad d itiv e  fo r fem ales. The FS+ 

fem ales a re  m ore depressed, have lower self-esteem  and are  m ore 

h y p e ra c tiv e /a tte n tio n  d isordered than  the o ther group.

The negative en try  o f the B annatyne spa tia l fac to r as a predictor 

to the All Self fac to r lends some support to R ourke and  S trang’s 

observation th a t there  is a negative re la tionsh ip  betw een spatia l 

fu n c tio n in g  and  depression. It is also of in te rest th a t the FS- left 

handed  m ales receive high spatia l scores and  generally  low scores on 

m easures os psychopathology and FS+ left handed  fem ales have the reverse 

pa tte rn . Both spatia l skills and depression have been associated with 

righ t hem isphere functions (fo r a review  see K insbourne and Bemporad,

1984). Does righ t hem isphere dysfunction  lead to depression and  im paired 

spatia l sk ills or does depression lead to depressed spa tia l skills?

How ever, the  only m easure of depression or self-esteem  th a t was negatively 

co rre la ted  w ith  the B annatyne spatia l m easure was the Birleson Depression 

Inventory .

The find ing  th a t the group th a t had  the  verbal fac to r on of more 

stan d ard  dev iations less than  the ir spatial fac to r (low verbal group) had 

higher All ADD scores than  the group th a t had  approx im ately  equal verbal 

and spa tia l fac to rs  (equal group) suggests th a t h y p e ra c tiv ity /a tten tio n  

d e fic it d iso rder is associated w ith  poor le ft hem isphere skills. Landau,

M ilich and  M cFarland (subm itted) form ed three groups d e fin ed  by Verbal 

versus Perform ance IQ d ifferences, low verbal, low spatia l, and  equal.

They reported  th a t the low verbal group received lower peer social status 

ra tings and both the low verbal and equal groups received higher
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hyp erac tiv ity  ra tings on the Conners H yperactiv ity  Index than  the low 

spatia l group. Does le f t  hem isphere im pairm ent underlie  poor verbal skills 

and , also, sometim es, generate psychopathological sym ptom atology? Or, 

does ADD lead  to im paired  verbal skills? Possibly the dysrhythm ia 

hypothesized to u nderlie  ADD is related  to the  ab e rran t biological clock 

m echanism s th a t some hypothesize to underlie  sequencing d ifficu ltie s .

How can we understand  the fin d in g  th a t FS+ subjects are reported  more 

hyperactive  than  FS- subjects? Why are fem ales, perhaps only academ ically 

d isabled fem ales, m ore distressed than  sim ilarly  academ ically  im paired 

males? Why are the le f t handed fem ales p a rticu la rly  depressed? Does 

the re la tive ly  superior spatial functions o f the le f t handed  males 

(especially the  FS- le f t  handed males) im ply a re la tive ly  in tac t right 

hem isphere w hich pro tects them  against the  sym ptom atology o f the o ther 

sin istra l groups? T he lite ra tu re  suggests th a t the le ft handed, the FS+ 

and fem ales are  m ore d iffu se ly  la tera lized  fo r cognitive functions.

Perhaps these groups have more d iff ic u lty  m odulating a ffe c t, and  fin d  

em otions m ore d isrup tive , less m anageable than  the righ t handed, FS- and 

males. Possibly fu n c tio n a l representation  may not only be d iffu sed  on 

the la te ra l and  an terio r-posterio r (Hecaen et al., 1981) cerebral axes, 

but also on the vertica l axis. D iffuse  la te ra liza tio n  may be related  to 

d iff ic u lty  separa ting  not only cognitive functions, as described by 

cerebral fu n c tio n a l d istance theory, but a ffe c tiv e  and cognitive functions 

as well.
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In  conclusion, fu tu re  stud ies o f the learn ing  d isab led  w ould p ro fit 

from  the a p rio ri c lassifica tion  o f subjects according to suspected indices 

o f b ra in  o rganization  (e.g., sex, personal and  fam ilia l handedness), as 

well as the  classification  o f the  type o f processing d iff ic u ltie s  

u n derly ing  the d isab ility  o r d isab ilities. T his study suggests th a t 

subjects w ith  presum ed a typ ical pa tte rn s o f b rain  o rgan ization  m ay have 

specific  in fo rm atio n  processing lim ita tions w hich pu t them  a t risk  fo r 

developing both learn ing  and  em otional problems.
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APPENDIX I  

TABLE I

Raw S c o re s  o f  A ll  V a r ia b le s  f o r  A ll  S u b je c ts

V a r ia b le N Mean Std .D ev.

Age 493 15.11 2 .56

Achievem ent M easures

Gray O ra l R eading 316 5 4 .0 2 22 .79
S lo sso n  O ra l R eading 319 67-46 21 .97
S ta n fo rd  S p e l l in g 293 5 7 .0 8 20.21
S ta n fo rd  Word S k i l l s 232 5 4 .5 9 23 .2 4
S ta n fo rd  R eading Com prehension 191 6 0 .3 4 25 .50
Math 278 73 -22 29 .86

C o g n itiv e  M easures

W echsler FSIQ 260 100 .67 12.46

V erbal M easures

W echsler VIQ 266 99 .6 3 12.33
In fo rm a tio n 226 9-33 2 .53
S i m i l a r i t i e s 225 10.85 2 .89
A rith m e tic 223 8 .3 8 2 .5 9
V ocabulary 223 9 .61 2 .6 0
Com prehension 227 10 .92 2 .96
D ig i t  Span 202 8 .0 4 3-03

Peabody P ic tu r e
Vocab. P e r c e n t i l e  

P e r fo rm a n c e /S p a tia l  M easures

223 5 8 .5 9 2 8 .0 8

W echsler PIQ 265 101 .3 8 15.15
P ic tu r e  C om pletion 223 10.81 3-19
P ic tu r e  A rrangem ent 221 1 1 .0 8 2 .6 9
B lock D esign 222 1 0 .3 2 3 .3 8
O b jec t Assembly 217 10 .74 3 .6 5
Coding 221 8 .0 8 3-37

B erea G e s ta l t
D e v ia tio n 201 - 6 .3 6 2.95

R av en 's  C oloured  
P ro g re s s iv e  M a tr ic e s
T o ta l  E r ro r s  166 6 .0 0  4 .87
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V a ria b le N Mean S td .D ev .

K arnovsky T e s t o f  M enta l R o ta tio n s :  
P ic tu r e  Form:
M irro r  E r ro r s 177 2 .2 0 1.87
T o ta l  E r ro r s 176 5 .3 6 3 .25

Shapes Form:
M irro r  E r ro r s 178 3 .0 5 2 .43
T o ta l  E r ro r s 177 6 .43 3 .4 0

P sychopatho logy

V a r ia b le N Mean S td .D ev .

S e lf -R e p o r t

B ir le s o n  D e p re ss io n  In v e n to ry 350 10.35 4.51
S h o rt C h ild  C h ild  
D e p re ss io n  In v e n to ry 243 7-47 7 .1 6
C oopersm ith  S e lf-E s te e m  
In v e n to ry  Long Form 256 7 6 .3 0 15.74
C oopersm ith  L ie  S c a le 256 2 .3 8 1.80
C oopersm ith  S e lf-E s te e m  
In v e n to ry  S h o rt Form 85 6 5 .1 2 11.26
C onners’ H y p e r a c t iv i ty  Index  
by S e l f 341 8 .39 4 .6 8

By O th e rs
C onners ' H y p e r a c t iv i ty  In d ex : 
by C lassroom  T eacher 173 7 -98 7 .03
by T u to r 224 7 .2 2 5 .93
by P a re n ts 285 9.93 6 .3 8
SNAP 296 18.46 12.28
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TABLE I I
SAMPLE DESCRIPTION BY HAND, SEX, FS

FS- FS+

RIGHT HANDED 
T o ta l Sample 
D y slex ic  Sample

LEFT HANDED 
T o ta l  Sample 
D y s le x ic  Sample

LEFT MIXED HANDED 
T o ta l  Sample 
D y s le x ic  Sample

Male

43
23

3
6

RIGHT MIXED HANDED 
T o ta l  Sample 3
D y sle x ic  Sample 5

Fem ale

13
5

0
0

T o ta l

84

3
1 13

0
0

Male

34
32

6
10

6
5

1
4

Female

8
7

2
3

0
3

0
3

T o ta l

81

21

14

TOTAL MIXED HANDED
T o ta l  Sample 4 0 7 0
D y s le x ic  Sample 10 0 1 4  9 6 22

Chi S quare  a l l  n o n s ig n i f ic a n t ,  e x c ep t * Chi Sq .= .05>  .15 w ith  Y ates 
C o rre c tio n
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APPENDIX II-HANDEDNESS

The r e s u l t s ,  a r e  p re s e n te d  f o r  a c h ie v e m e n t, c o g n i t iv e  and 
p s y c h o p a th o lg ic a l  m easures r e s p e c t i v e ly .  V i th in  each  d iv i s i o n  a r e  th e  
r e s u l t s  f o r  th e  c o n t r a s t s  o f  th e  r i g h t ,  m ixed and l e f t  handed , fo llo w e d  
by th e  a n a ly s e s  w ith  th e  m ixed handed  c a te g o ry  s e p a r a te d ,  i . e . ,  f o r  th e  
r i g h t ,  r i g h t  m ixed , l e f t  m ixed and l e f t  handed . The r e s u l t s  f o r  th e  
t o t a l  sam p le , a l l  s u b je c t s ,  a r e  p r e s e n te d  i n  s e c t io n  A. The r e s u l t s  f o r  
th e  d y s le x ic  s u b je c t s ,  i . e . ,  th o se  who r e c e iv e d  a  s c o re  on one o r  more 
re a d in g  t e s t s  e q u a l o r  low er th a n  t h r e e  g ra d e  e q u iv a le n ts ,  i s  p re s e n te d  
i n  s e c t io n  B.

A. ALL SUBJECTS
ACHIEVEMENT MEASURES 

The fo llo w in g  r e s u l t s  a r e  b ased  on c o n t r a s t s  betw een r i g h t ,  m ixed and 
l e f t  handed s u b je c t s .  These w ere  a b b re v ia te d  RH, MH, LH.

V a r ia b le Group N Means S td .D e v . C o n tr a s ts  T V alue P r o b a b i l i t y

Gray O ra l R igh t
Mixed
L e f t

203
61
36

-.0421
-.1 4 1 5
- .4 7 1 3

.969 
1.027 
1 .080

RH>LH

RH>MH>LH

2.387 .018 N-K

S lo sso n
O ral

R ig h t
Mixed
L e f t

207
61
36

-.0 4 4 5
-.2 4 7 7
-.3741

•977 
.926 

1 .062

RH>LH

RH>MH>LH

1.868 .063

S ta n fo rd
S p e l l in g

R ig h t
Mixed
L e f t

190
56
35

-.0 6 5 6
- .1 2 2 8
-.4 4 2 4

•973 
1.041 
1 .066

RH>LH

RH>MH>LH

2.0 5 2 .041

S ta n fo rd
Word
S k i l l s

R ig h t
Mixed
L e f t

149
49
27

- .1 2 3 6
- .2 8 1 0
-.3 1 3 4

.976 
1.001 
1 .165

n s .

RH>MH>LH

S ta n fo rd
R eading
Comprehen.

R ig h t
Mixed
L e f t

124
42
18

-.0 5 1 7
.0715

-.3 7 8 3

.909 
1 .080 
1.181

n s .
(MH>LH
MH>RH>LH

1.633 .104)

Math R igh t
Mixed
L e f t

178
58
31

.0210
- .1 2 3 5
- .2 9 3 0

1 .022 
.946 
.969

(RH>LH

RH>MH>LH

1.613 .108)
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L in e a r  t r e n d s  on th e  o r d e r  r i g h t ,  m ixed and l e f t  w ere  o f  i n t e r e s t  on th e  
fo llo w in g :

V a ria b le U nw eighted 
F P

W eighted 
F P

D e v ia tio n  
F P

Gray O ral 2 .8 8 < .058 5 .7 0 < .018 n s .

S lo sso n
O ral • 3*49 <.063 4 .6 4 < . 0 3 2 n s .

S ta n fo rd
S p e l l in g 4.21 <.041 3 .55 <.061 n s .
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The m ixed handed  g roup  was f u r t h e r  s u b d iv id e d  i n t o  two g ro u p s : 
th o s e  s u b je c t s  who w ro te  w ith  t h e i r  r i g h t  hand (RM) and th o s e  t h a t  w ro te  
w ith  t h e i r  l e f t  hand (LM).

V a r ia b le Group N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i t y

Gray O ral RH 204 -.0421 .969 RH>LH 2 .3 9 .018  N-K
RM 38 - .2 5 9 8 .290 LM>LH 1 .9 8 .049
LM 23 .0538 1 .179
LH 36 - .4 7 1 3 1.080 LM>RH>RM>LH

S lo sso n RH 207 -.0 4 4 5 .977 RH>RM 2 .1 2 .035
O ral RM 38 -.4 0 9 4 .912 RH>LH 1 .87 .062

LM 23 .0193 .905 LM>RM 1 .67 .097
LH 36 -.3741 1.062

LM>RH>LH>RM

S ta n fo rd RH 190 -.0 6 5 6 .973 RH>LH 2 .06 .041
S p e l l in g RM 34 -.2 9 1 5 .982 LM>LH 2 .1 4 .033

LM 22 .1379 1.097
LH 35 - .4 4 2 4 1.066 LM>RH>RM>LH

S ta n fo rd RH 149 - .1 2 3 6 .976 RH>RM 2.21 .028
Word RM 31 -.5 5 7 5 .796 LM>RM 2 .55 .011
S k i l l s LM 18 .1952 1.176 LM>LH 1 .68 .094

LH 27 -.3 1 3 4 1.165
LM>RH>LH>RM

S ta n fo rd  R eading n s .
Com prehension LM>RM>RH>LH

Math RH 178 .0210 1 .022 (RH>RM 1.61 .109)
RM 36 -.2 7 2 6 .908 (RH>LH 1 .62 .107)
LM 22 .1204 .776
LH 31 - .2 9 3 0 .969 LM>RH>RM>LH
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COGNITIVE MEASURES

The fo llo w in g  a n a ly s e s  c o n t r a s te d  RH, MH and LH g ro u p s .

V a r ia b le  Group N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i ty

FSIQ 251 100.46 12.53 n s .
MH>RH>LH

V erbal M easures

VIQ 255 99.53 12.33 n s .
MH>RH>LH

In fo rm a tio n 218 9 .3 3 2.51 n s .
MH>RH>LH

S i m i l a r i t i e s RH
MH
LH

143
48
26

11.01
10.85

9 .9 6

3 .0 4
2 .7 7
2 .3 7

RH>LH 1 .7 0  

RH>MH>LH

.091

A rith m e tic 215 8 .3 3 2.61 n s .
RH>MH>LH

Com prehension 219 10.87 2 .93 n s .
RH>MH>LH

V ocabulary 215 9 .6 2 2.61 n s .
RH>MH>LH

D ig i t  Span 197 8 .0 2 3 .0 5 n s .
RH>LH>MH

Peabody P ic tu r e  
Vocab. T e s t P e rc .

214 5 8 .4 9 28 .37 n s .
LH>MH>RH
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S p a t ia l  M easures

PIQ 254 101 .19  15 .19 n s .
MH>LH>RH

P ic tu r e
C om pletion

215 10 .83  3 .1 9 n s .
MH>RH>LH

P ic tu r e
A rrangem ent

213 11.03 2 .6 9 n s .
RH>MH>LH

Block
D esign

214 10 .2 8  3.41 n s .
MH>LH>RH

O bject
Assembly

209 10 .70  3-65 n s .
LH>MH>RH

Coding 214 8 .0 0  3 .2 5 n s .
RH>MH>LH

K arnovsky T e s t o f M ental R o ta tio n

P ic tu r e  Form

M irro r  E r ro r s LH>MH>RH

T o ta l  E r ro r s LH>RH>MH

Shapes Form

M irro r  E r ro r s RH>LH>MH

T o ta l  E r ro r s RH>MH>LH

T o ta l  E r ro r s  Both Forms RH>LH>MH

R av en 's  C oloured  P r o g re s s iv e  M a tr ic e s MH>LH>RH

B erea RH 
G e s ta l t  MH 
D e v ia tio n  LH

133
35
24

-6 .2 7  2 .9 8  
-6 .0 0  2 .6 2  
-7 .2 9  2.81

MH>LH 1 .68  

MH>RH>LH

.094
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The fo llo w in g  c o n t r a s ts  w ere on th e  handedness v a r ia b le s  d iv id e d  
i n t o  RH, RM, LM, LH g ro u p s.

COGNITIVE MEASURES

V a ria b le  Group N Means S td .D ev. C o n tra s ts  T Value P r o b a b i l i ty

FSIQ lm>rh>rm>lh

V erbal M easures

VIQ lm>rb>rm>lh

In fo rm a tio n lm>rm>rh>lh

S i m i l a r i t i e s  T o ta l  217 10.85 2.91 RH>LH 1.69 
RH>LM>RM>LH

.092

A rith m e tic  RH 143 8.46 
RM 25 7-52 
LM 22 9-14 
LH 25 7 .7 2

2 .6 5
2 .93
2 .2 6
2 .0 5

RH>RM 1.68  
LM>RM 2 .14  
LM>LH 1.87

LM>RH>LH>RM

.095

.034

.062

Com prehension RH>LM>RM>LH

V ocabulary LM>RH>RM>LH

Peabody P ic tu r e  V ocabulary  P e r c e n t i l e LH>LM>RM>RH

S p a t ia l  M easures

PIQ LM>LH>RM>RH

P ic tu r e  C om pletion LM>RH>RM>LH

P ic tu r e  A rrangem ent RH>RM>LH>LM

B lock
D esign

LM>RH 1.83 

LM>LH>RM>RH

.069

O b jec t Assembly LM>LH>RM>RH

Coding LM>RH>LH>RM
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Karnovsky T e s t o f  M ental R o ta tio n

P ic tu r e  Form

M irro r  E r ro r s LH>LM>RH>RM

T o ta l  E r ro r s LH>RH>LM>RM

Shape Form

M irro r  E r ro r s LM>RH>LH>RM

T o ta l  E r ro r s LM>RH>LH>RM

Both Form s: T o ta l  E r ro r s LM>RH>LH>RM

R av en 's  C oloured  P r o g re s s iv e  M a tr ic e s LM>RM>LH>RH

B erea RH 133 -6 .2 7  
G e s ta l t  RM 18 -5 .4 4  
D e v ia tio n  LM 17 - 6 .5 9  

LH 24 -7 .2 9

2 .9 8
2 .2 3
2 .9 4
2.81

RM>LH 2 .0 5  

RM>RH>LM>LH

.042

BANNATYNE FACTORS:

V erbal (S im . + Vocab. + Compreh.) RH>LM>RM>LH

S p a t ia l  (P .C .+  B.D. + O .A .) LM>RM>LH>RH

Sequencing  ( A r i th .  + D .S . + Cod.) RH>LM>LH>RM

A cquired  Knowledge ( I n f o .  + Vocab. + A r i th . )
LM>LH 1 .72  .088
LM>RH>RM>LH
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PSYCHOPATHOLOGY

The following analyses con trasted  r ig h t ,  mixed and l e f t  handed 
groups.

V a r ia b le  Group N Means S td .D e v . C o n tr a s ts  T V alue P r o b a b i l i ty

R epo rt by S e l f

B ir le s o n  D ep ress io n  In v e n to ry RH>MH>LH

S h o rt C h ild  D e p re ss io n  In v e n to ry MH>LH>RH

C oopersm ith  S e lf-E s te e m  Long Form LH>MH>RH

C oopersm ith  S e lf-E s te e m  L ie  S c a le LH>RH>MH

C oopersm ith  S e lf-E s te e m  S h o rt Form LH>RH>MH

C onners RH 239 - .0 4 3 4  .978  
H y p e ra c t iv i ty  MH 66 - .0 4 7 3  *852 
In d ex  by S e l f  LH 34 .3149 1-176

LH>RH 1 .7 0  .098 N-K 

LH>RH>MH

R eport by O th e rs

C onners HI Index  by C lassroom  T eacher MH>RH>LH

C onners HI Index  by T u to r MH>LH>RH

Conners HI Index  by P a re n ts RH>MH>LH

SNAP MH>LH>RH
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PSYCHOPATHOLOGY

V a r ia b le  Group N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i ty

R eport by S e l f

B ir le s o n  D e p re ss io n  
In v e n to ry  T o ta l 349 -.0061 1.006 n s .

LM>RH>LH>RM

S h o rt C h ild  RH 
D e p re ss io n  RM 
In v e n to ry  LM 

LH

172
30
18
23

-.0 0 7 7
-.1 4 9 7

.4304
-.0 5 5 4

1.026 
.647 
•943 

1 .084

LM>RH 1 .7 9  
LM>RM 1 .97

LM>RH>LH>RM

.075

.050

C oopersm ith  RH 
S e lf-E s te e m  RM 
Long Form LM 

LH

184
30
18
24

- .0 4 2 2
-.0141

.4278

.1967

.999 

.920 

.875 
1 .078

LM>RH 1 .92  

LM>LH>RM>RH

.056

C oopersm ith  RH 60 -.0 0 6 3 .943 RM>LM 2 .4 9 .027

S e lf-E s te e m  RM 
S h o rt Form

6 .4298 .605 LH>LM 1 .98  

RM>LH>RH>LM

.066

Conners RH 
H y p e ra c t iv i ty  RM 
Index  LM 
by S e l f  LH

239
37
29
34

-.0 4 3 4
.0491

-.1 7 0 3
.3149

.978 

.801 

.912 
1 .176

LH>LM 1 .84 
LH>RH 1 .7 0

LH>RM>RH>LM

.070

.098

R eport by O th e rs

Conners HI by C lassroom  
T o ta l  169

Teacher
-.0301 .973 n s .

LM>RM>RH>LH

C onners HI 
by T u to r

RM>RH 1 .6 8  
RM>LH>RH>LM

.094

Conners HI 
by P a re n ts

n s .
LM>RH>LH>RM

SNAP n s .
LM>RH>RM>LH
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B. DYSLEXIC SUBJECTS

These s u b je c t s  m et a  s t r i c t  c r i t e r i a  f o r  re a d in g  d i s a b i l i t y .  They 
were s e le c te d  i f  th e y  r e c e iv e d  s c o re s  on th e  Gray O ra l o r  th e  S lo sso n  
O ral o r  th e  S ta n fo rd  R ead ing  T e s t  t h a t  w ere  e q u a l o r  l e s s  th a n  th r e e  
g rad e  e q u iv a le n ts  below t h e i r  e x p e c te d  f o r  age g r a d e .

ACHIEVEMENT MEASURES

The r e s u l t s  a r e  b ased  on  c o n t r a s t s  o f  r i g h t ,  m ixed and l e f t  handed 
s u b je c t s .  Based on th e  f i g u r e s  o b ta in e d  from  th e  Gray O ra l Reading 
T e s t ,  th e  d y s le x ic  g roup  was composed o f :  69.6% o f  th e  r i g h t  handed,
8 4 .2% o f  th e  r i g h t  m ixed han d ed , 82 .6 $  o f  l e f t  m ixed handed  and 8 3 .3% o f  
th e  l e f t  handed from  th e  t o t a l  sam p le .

V a r ia b le Group N Means S td .D ev. C o n tr a s ts  T V alue P r o b a b i l i ty

Gray O ral RH 142 - .3 8 9 2 .835 RH>LH 1.91 .058
MH 51 -.3 7 8 3 .870 MH>LH 1 .7 2 .087

LH 30 -.7 1 8 3 .947 MH>RH>LH

S lo sso n RH 144 - .3 5 1 0 .952
O ral MH 51 - .4 1 4 2 .837 n s .

LH 30 - .5 1 3 2 1 .077 RH>MH>LH

S ta n fo rd RH 131 -.3 2 9 1 .920 RH>LH 2 .0 2 .045
S p e l l in g MH 46 -.3 1 5 0 .932 MH>LH 1.80 .087 N-K

LH 30 - .7 0 0 9 .842 MH>RH>LH

S ta n fo rd RH 111 - .3 2 8 9 .881
Word MH 43 - .3 1 7 4 1.025 n s .
S k i l l s LH 22 -.5 2 9 1 .987 MH>RH>LH

S ta n fo rd RH 97 - .2 8 3 3 .791 MH>LH 2 .1 3 .035
Reading MH 35 -.1 3 8 5 .966 RH>LH 1.75 .082
Compreh. LH 15 - .6 9 3 7 .893 MH>RH>LH

Math RH 121 - .1 1 2 6 1.046
MH 49 - .1 8 0 8 .943 n s .
LH 25 - .3 6 2 9 .991 RH>MH>LH
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The mixed handed  g roup  was f u r t h e r  s u b d iv id e d  i n t o  RM and LM 
g ro u p s . A ll handedness  g ro u p s  w ere c o n t r a s te d .

V a r ia b le Group N Means S td .D ev. C o n tr a s ts  T V alue IP r o b a b i l i ty

Gray O ral RH 142 -.3 8 9 2 .835 RH>LH 1.91 .058
RM 32 -.4 1 8 5 .845 (LM>LH 1 .6 2 .107)
LM 19 -.3 1 0 7 •930
LH 30 -.7 1 8 3 .947 LM>RH>RM>LH

S lo sso n  O ral LM>RH>LH>RM

S ta n fo rd RH 131 -.3291 .920 RH>LH 2 .0 2 .045
S p e l l in g RM 28 -.4 2 4 5 .888 LM>LH 2 .0 5 .042

LM 18 -.1 4 4 7 .998
LH 30 -.7 0 0 9 .842 LM>RH>RM>LH

S ta n fo rd RH 111 -.3 2 8 9 .881 RH>RM 1.87 .063
Word RM 27 -.5 8 2 9 •793 LM>RM 2 .4 7 .015
S k i l l s LM 16 .1306 1 .228 LM>LH 2 .1 9 .030

LH 22 -.5291 .987
LM>RH>LH>RM

S ta n fo rd RH 97 -.2 8 3 3 .791 RM>LH 1.73 .087
Reading RM 21 -.1991  1 .024 RH>LH 1.75 .083
Comprehen. LM 14 -.0 4 7 3 .902 LM>LH 2 .0 5 .042

LH 15 -.6 9 3 7 .893
LM>RM>RH>LH

Math LM>RH>RM>LH
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COGNITIVE MEASURES

The fo llo w in g  a n a ly s e s  w ere based  on th e  handedness c a te g o r i e s  
r i g h t ,  m ixed and l e f t .

V a r ia b le  Group N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i ty

FSIQ LH>MH>RH

V erbal M easures

VIQ MH>RH>LH

In fo rm a tio n MH>LH>RH

S i m i l a r i t i e s MH>RH>LH

A rith m e tic RH>LH>MH

Com prehension RH>LH>MH

V ocabulary RH>LH>MH

D ig i t  Span RH>LH>MH

Peabody P ic tu r e  V ocabu lary P e r c e n t i l e LH>MH>RH

S p a t ia l  M easures

PIQ LH>RH>MH

P ic tu r e  C om pletion MH>RH>LH

P ic tu r e  A rrangem ent RH>LH>MH

Block D esign MH>LH>RH

O bject RH 80 10.71 3.91 LH>MH 1.95 .059
Assembly MH 36 10 .64 3 .2 0 LH>RH 2 .0 3 .050

LH 14 12 .07 1.90
LH>RH>MH

Coding RH>LH>MH
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K arnovsky T e s t o f  M ental R o ta tio n

P ic tu r e  Form

M irro r  E r ro r s MH>LH>RH

T o ta l  E r ro r s MH>LH>RH

Shape Form

M irro r  E r ro r s MH>RH>LH

T o ta l  E r ro r s MH>RH>LH

T o ta l  E r ro r s  B oth Forms MH>RH>LH

Raven C oloured  P ro g re s s s iv e  M a tr ic e s MH>RH>LH

B erea G e s ta l t  D e v ia tio n MH>RH>LH
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COGNITIVE MEASURES

The fo llo w in g  a n a ly s e s  w ere  done w ith  th e  handedness c a te g o ry  
d iv id e d  i n t o  RH, RM, LM, LH.

V a r ia b le  Group N Means S td .D ev . C o n tra s ts  T V alue P r o b a b i l i ty

FSIQ RM>LH>RH>LM

V erb a l M easures

VIQ RM>LM>RH>LH

In fo rm a tio n LM>LH>RM>RH

S i m i l a r i t i e s RM>RH>LM>LH

A rith m e tic  RH 85 8 .25 2.41 RH>RM 2 .2 3  .027
RM 21 6.95 2 .0 9 LM>RM 2 .6 2  .010 N-K
LM 16 9 .0 0 2 .53
LH 14 8 .1 4 2 .1 8 LM>RH>LH>RM

Com prehension RH>LH>RM>LM

V ocabulary RH>RM>LH>LM

D ig i t  Span RH>LM>LH>RM

Peabody P ic tu r e  V ocabu lary  P e r c e n t i l e LH>LM>RM>RH

S p a t i a l  M easures

PIQ LH>RM>RH>LM

P ic tu r e  C om pletion RM>RH>LH>LM

P ic tu r e  A rrangem ent RM>RH>LH>LM

B lock D esign LM>LH>RM>RH

O b jec t RH 80 
Assembly RM 20 

LM 16 
LH 14

10.71 3-91 
11 .00 3-37 
10 .19  3 -02  
12 .07  1 .90

LH>RH 2 .03  
LH>LM 2 .0 7

LH>RM>RH>LM

.050

.048

Coding RH>LH>LM>RM
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K arnovsky T e s t o f  M ental R o ta tio n

P ic tu r e  Form

M irro r  E r ro r s RM>LH>LM>RH

T o ta l  E r ro r s RM>LH>RH>LM

Shape Form

M irro r  E r ro r s LM>RH>RM>LH

T o ta l  E r ro r s LM>RM>RH>LH

T o ta l  E r ro rs -B o th  Forms RM>LM>RH>LH

Raven’ s  C oloured  P r o g re s s iv e  M a tr ic e s RM>LM>RH>LH

B erea RH 69 - 6 .5 8  3 .1 0  
G e s ta l t  RM 14 -5 .3 6  2 .37  
D e v ia tio n  LM 12 -7 .1 7  3 .1 6  

LH 15 -7 -7 3  2 .5 2

RM>LH 2 .1 6  

RM>RH>LM>LH

.033

BANNATYNE FACTORS:

V erbal (S im . + Vocab. + Com preh.) RM>RH>LH>LM

S p a t ia l  (P .C .+  B.D. + O .A .) LH>RM>LM>RH

S equencing  ( A r i th .  + D .S . + Cod.)
RH 2 4 .1 4  5 .9 8  RH>RM 2 .0 9  .038
RM 20 .84  6 .4 4
LM 2 3 .80  6 .1 3
LH 22 .75  6 .3 8

RH>LM>LH>RM

A cquired  Knowledge ( I n f o .  + Vocab. + A r i th . )
LM>LH>RH>RM
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PSYCHOPATHOLOGY

The r e s u l t s  a r e  b ased  on c o n t r a s t s  o f  r i g h t ,  m ixed and l e f t  handed 

d y s le x ic  s u b j e c t s .

V a r ia b le  Group N Means S td .D ev. C o n tr a s ts  T V alue P r o b a b i l i ty

R eport by S e l f

B ir le s o n  RH 
D e p re ss io n  MH 

LH

114
42
20

-.0 2 4 5
.2756

-.2 9 9 6

.949
1.161

•973

MH>RH
MH>LH

MH>RH>LH

1.65
2.11

.100

.037

S h o rt C h ild  D e p re ss s io n  
In v e n to ry

n s .
MH>RH>LH

C oopersm ith  RH 
S e lf-E s te e m  MH 
In v . Long LH

91
33
15

-.1 3 6 7  
.1955 
.0283 1

.976

.950

.002

MH>RH

MH>LH>RH

1.68 .095

Conners H y p e ra c t iv i ty  
Index  by C h ild  174

n s .
MH>LH>RH

R eport by O th e rs

Conners RH 
H y p e ra c t. MH 
Index  LH 
by C lassroom  
T eacher

63
23

7

.0989

.2113
-.5 8 5 7

.961 
1.085 

.409

MH>LH
RH>LH

MH>RH>LH

1.91
1.78

•059
.079

Conners HI 
by T u to r 110

n s .
MH>RH>LH

Conners HI RH 
by P a r e n ts  MH 

LH

78
34
23

.1297
-.1 3 6 6
-.3 4 0 3

1.109
.840
.935

RH>LH

RH>MH>LH

1.94 .054

SNAP 142 n s .
RH>MH>LH
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In  th e  fo llo w in g  a n a ly s e s ,  th e  m ixed g ro u p  was d iv id e d  i n t o  RM and 
LM and a l l  handedness  g ro u p s  w ere c o n t r a s te d .

PSYCHOPATHOLOGY

V a r ia b le  Group N Means S td .D ey . C o n tr a s ts  T Value P r o b a b i l i ty

R eport by S e l f

B ir le s o n  RH 
D e p re ss io n  RM 
In v e n to ry  LM 

LH

114
26
16
20

- .0 2 4 5  .949 
.0360 1.044 
.6651 1.269 

- .2 9 9 6  .973

LM>RH
LM>RM
LM>LH

LM>RM>RH>LH

2.5 9
1.99
2 .88

.010 N-K 

.049 
.004 N-K S

S h o rt RH 
C h ild  RM 
D e p re ss io n  LM 
In v e n to ry  LH

84
20
13
13

.0106
-.1 4 7 6

.4394
- .1 6 5 2

1.048
.652
.924
.958

LM>RM

LM>RH>RM>LH

1.58 .095

C oopersm ith  RH 
S e lf-E s te e m  RM 
Long Form LM 

LH

91
20
13
15

- .1 3 6 7
.0181
.4685
.0283

.976 
1.000 

.830 
1.002

LM>RH

LM>RM>LH>RH

2.1 0 .037

C oopersm ith  S e lf-E s te e m  In v e n to ry  
S h o rt Form LH>RH>RM>LM

Conners H y p e r a c t iv i ty  In d ex  
by S e l f LM>RM>LH>RH

R eport by O th e rs

Conners HI 
by Classroom  
T eacher

RM>LH
RH>LH

RM>LM>RH>LH

1.82 
1.77

.073

.080

Conners HI 
by T u to r LM>RH>RM>LH

Conners HI 
by P a re n ts

RH>RM

RH>LM>RM>LH

1.69 .094

SNAP n s .
RH>LM>RM>LH
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APPENDIX I I I  -  HAND AND SEX INTERACTIONS

The i n t e r a c t i o n s  w ere a s s e s s e d  w ith  th e  handedness v a r i a b le  i n  
d iv id e d  i n t o

r i g h t ,  mixed and l e f t  g ro u p s . Male r i g h t ,  m ixed and l e f t  handed a r e  
a b b re v ia te d :  MR, MM, ML; fe m a le s  a r e  FR, FM, FL.

A. ALL SUBJECTS
ACHIEVEMENT MEASURES

V a r ia b le Group N Means Std.

■ 
» 

■ 
tj 

i 
CD 

1 
<

 1
 

• 
1 1 1

i 
t

C o n tr a s ts  T V alue P r o b a b i l i ty

Gray O ral MR 163 .0644 •936 FR>MR 3 .0 5  .003 N-K
MM 51 .0366 1 .059 FR>MM 2 .6 8  .008 N-K
ML 29 -.2 8 8 5 1 .0 5 9 FR>ML 3 .0 5  .002  N-K S
FR 41 .5868 .995 MR>ML 1 .7 9  .075
FM 10 .2248 .882
FL 7 -.1 9 0 9 1 .278 Rank O rd e r: FR>FM>MR>MM>FL>ML

S lo sso n  O ra l MR 166 .1255 .982 FR>ML 2 .4 0  .017
MM 51 - .0 6 0 9 .960 FR>MM 2 .1 6  .031
ML 29 - .1 8 8 6 1.131
FR 41 .3877 .945
FM 10 .1332 .738
FL 7 - .0 5 1 2 .800 Rank O rd e r: FR>FM>MR>MM>FL>ML

S ta n fo rd MR 150 .0039 •923 FR>MR 3.51  .001 N-K S
S p e l l in g MM 46 -.0 1 9 2 1.031 FR>MM 3 .0 0  .003 N-K S

ML 29 -.3 0 9 3 1 .048 FR>ML 3 .8 8  .000 N-K
FR 40 .6094 1.016 FM>ML 2 .1 6  .032
FM 10 .4650 1.040
FL 6 - .0 7 7 3 1.286 Rank O rd e r: FR>FM>MR>MM>FL>ML

S ta n fo rd Word
S k i l l s T o ta l 225 .1144 1 .005 Rank O rd e r: FM>MR>FL>FR>ML>MM

S ta n fo rd MR 106 .0116 .896 FM>ML 2 .37  -034
R eading MM 36 .0745 1 .098
Com prehension ML 13 - .4 1 1 8 1 .100

FR 18 .1464 1.019
FM 6 .6972 .872
FL 5 • 1133 1.415 Rank O rd e r: FM>FR>FL>MM>MR>ML

Math MR .1428 FR>ML 1.99  -048
MM .0292 FR>MM 1.84 .067
ML -.0 9 0 7
FR .4338
FM .1861
FL -.2 1 9 1 Rank O rd e r: FR>FM>MR>MM>ML>FL
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COGNITIVE MEASURES

V a ria b le Group N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i ty

FSIQ MR 139 101.06 12.80 MR>FL 2.41 .036
MM 41 1 0 1 . 2 9 12 .34 MM>FL 2 .1 6 .045
ML 22 101 .18 11.55 ML>FL 1.91 .070
FR 34 97.41 13-92 FM>FL 2 .4 5 .029
FM 7 103.00 6 .4 0
FL 8 95 .50 7 .0 5 Rank O rder : FM>MM>ML>MR>FR>FL

VERBAL MEASURES

VIQ MR 141 100.45 12 .52 MR>FL 4 .0 7  .001
MM 42 100.86 11 .73 MM>FL 3 .2 6  .002
ML 22 98.45 9 .2 8 ML>FL 2 .06  .049
FR 34 9 7 .0 9 15 .49
FM 7 96 .14 7 .8 6
FL 9 9 3 .56 3 .9 7 Rank O rder : MM>MR>ML>FR>FM>FL

In fo rm a tio n MR 113 9 .53 2 .5 9 MR>FR 2 .6 5  .009 N-K
MM 42 9 .6 9 2 .4 6 MM>FR 2 .5 4  .012
ML 17 9.53 2 .2 7 ML>FR 1 .79 .075
FR 30 8 .17 2 .3 8 MR>FL 1 .66 .099
FM 7 10.00 2 .2 4 MM>FL 1.74 .084
FL 9 8.11 1 .6 9 FM>FR 1 .76 .079

Rank O rder : FM>MM>ML=MR>FR>FL

S i m i l a r i t i e s T o ta l  217 10.85 2.91 n s .
Rank O rder : FR>MM>MR>ML>FM>FL

A rith m e tic MR 113 8.45 2 .7 3 MR>FL 3 .56  .004

MM 40 8 .25 2 .61 MM>FL 2 .8 8  .010 N-K
ML 16 8.56 1 .75 ML>FL 3 .2 5  .005

FR 30 8 .50 2 .3 6 FR>FL 3 .1 8  .005
FM 7 8 .42 3 .6 0
FL 9 6 .2 2 1 .7 2 Rank O rd e r: ML >F R >MR >FM>MM>FL

V ocabulary T o ta l 215 9 .62  2t .61 n s .
Rank O rd e r: MR>MM>ML>FR>FM>FL

Com prehension T o ta l 219 10.87 2 .93 n s .
Rank O rd e r: FR>MR>MM>ML>FL>FM

D ig i t  Span T o ta l 197 8 .02  3 . 05 n s .
Rank O rd e r: MR >ML >MM>FL >F R >FM
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Peabody MR 117 60 .09 28.17 ML>FR 2 .8 4 .005 N-K
P ic tu r e MM 37 60.76 29.26 ML>FL 3 .1 3 .002  N-K
V ocabulary ML 16 7 2 .8 8 20.21 MR>FL 2 .4 6 .015
P e r c e n t i l e FR 31 48.61 27.42 MM>FL 2 .3 8 .018

FM 6 54.83 29 .98 MR>FR 2 .0 5 .042
FL 7 33-57 26 .28 MM>FR 1 .80 .074

MM>MR 1 .7 3 .085
Rank O rd e r: ML>MM>MR>FM>FR>FL
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SPATIAL MEASURES

PIQ
T o ta l  253 101.19 15 .19 Rank O rd e r : FM>ML>MM>MR>FR>FL

P ic tu r e
C om pletion  T o ta l  214 10.83 3 .1 9 n s .

Rank O rd e r : MR>MM>FM>FR>ML=FL

P ic tu r e
A rrangem ent T o ta l  213 11.03 2 .6 9 n s .

Rank O rd e r : ML>MR>MM>FM>FR>FL

Block D esign MR 111 10 .39  3 .6 8  ML>FR 2 .5 4  .012

MM 41 11.07  3 .0 4  MM>FR 2 .8 7  .005 N-K

ML 17 11.35 2.91 MR>FR 2 .3 7  .019 N-K
FR 27 8 .73  2 .9 8  MM>FL 1 .89 -060
FM 7 9-86 2 .7 9  ML>FL 1 .90 .059
FL 8 8 .6 3  2 .20

Rank O rd e r: ML>MM>MR>FM>FR>FL

O bjec t MR 109 10.83 3 -7 2  ML>FR 1.71 .090

Assembly MM 40 10.83 3 .6 4  MR>FR 1 .8 8  .061

ML 17 11.29  3 .5 8
FR 29 9 .3 8  3-57
FM 6 11.83 3 .8 2
FL 8 11.00 2 .8 8  Rank O rd e r: FM>ML>FL>MR=MM>FR

Coding MR 113 7 .6 7  2.81 FR>ML 2 .1 2  .035 N-K
MM 41 7 .2 6  3-53 FR>MM 3 .6 0  .001 N-K S
ML 17 7 .8 8  4 .7 3  FR>MR 4 .0 3  .000 N-K S
FR 27 9.93 2 .61  FM>MR 2 .23  .061
FM 7 10.71 3 .55  FM>MM 2 .3 8  .0 4 2 '
FL 8 7*38 2 .92  FR>FL 2 .23  .048

FM>FL 1 .97  .072
Rank O rd e r: FM>FR>ML>MR>FL>MM

Raven’ s  C oloured  P r o g re s s iv e  
M a tr ic e s  E r ro r s

T o ta l  165 - .0 5 4 6  .948 n s .
Rank O rder by P erfo rm an ce : FM>ML>MM>MR>FR>FL

Berea MR 102 -6 .41 2 .9 8 MR>FL 1.71 .088
G e s ta l t MM 30 -6 .0 0 2 .75 MM>FL 1.93 .055

ML 18 -6 .8 9 2.81 FR>FL 2 .0 8 .039
FR 31 -5 .81 2 .9 8
FM 5 -6 .0 0 1.87
FL 6 -8 .5 0 2 .66 %

Rank O rder by P erfo rm an ce : ]FR>MM=FM>MR>ML>FL
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K arnovsky T e s t o f M ental R o ta tio n s

P ic tu r e :  MR 92 -.0 1 9 4 •973 ML>FR 2 .0 3 0  .045
M irro r  E r ro r s  MM 30 - .0 2 2 9 1.085 ML>MR 1 .7 2  .079

ML 16 -.4 9 4 3 .729
FR 20 .1791 1 .102
FM 8 .0678 .682
FL 9 .1435 1 .044

Rank O rder by P e rfo rm an ce : ML>MM>MR>FM>FL>FR

P ic tu r e :  MR 92 -.1 0 6 6 .981 ML>FR 2 .07  .040
T o ta l  E r ro r s  MM 30 .0427 .989 MR>FR 1 .68 .095

ML 15 -.3 9 2 8 1.015
FR 20 .3007 1 .018
FM 8 .0541 .962
FL 9 .2221 .984

Rank O rder by P erfo rm an ce : ML>MR>MM>FM>FL>FR

Shape: M irro r E r ro r s  
T o ta l  176

ML>FL 1 .93 .055
- .0 1 6 7  1 .010
Rank O rder by P e rfo rm an ce : ML>MR>FR>MM>FM>FL

S hape: MR 92 - .1212 1 .013 MR>FL 2 .07  *040
T o ta l  E r ro r s MM 31 .0007 .851 ML>FL 2 .1 6  .032

ML 14 - .3171 .937
FR 21 .0667 1 .100
FM 8 .1336 .963
FL 9 .5961 1 .048

Rank O rder by P e rfo rm an ce : ML>MR>MM>FR>FM>FL

Both Forms MR 90 -.1 3 5 3 .986 MR>FL 1 .70 .092

T o ta l  E r ro r s MM 29 -.0 0 9 2 .939 ML>FL 1.89  .061
ML 13 -•3597 1 .038 ML>FR 1 .66 .098
FR 20 .2258 1 .029
FM 8 .0969 1.075
FL 9 .4523 •975

Rank O rder by P e rfo rm a n c e : ML >MR >MM>FM>F R >FL
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PSYCHOPATHOLOGICAL MEASURES

V a r ia b le  Group N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i ty

S e l f  R ep o rt M easures

B ir le s o n  D e p re ss io n  In v e n to ry  T o ta l  349 n s .
Rank O rd e r: FL>FM>FR>MR>MM>ML

S h o rt C h ild  D e p re ss io n  In v e n to ry
T o ta l  243 n3 *

Rank O rd e r: FL>FR>FM>MM>MR>ML

C oopersm ith MR 158 - .1163 .933 FR>MR 2.0 3 .051
S e lf-E s te e m MM 40 .0626 .912 FM>MR 2.23 .055
In v e n to ry ML 16 - .0041 1.106 FL>MR 2.0 6 .073
Long Form FR 26 .4082 1 .262

FM 8 .5966 .878
FL 8 .5983 .961 Rank O rd e r: FL>FM>FR>MM>ML>MR

C oopersm ith  L ie  S c a le T o ta l 256 n s .
Rank O rd e r: FL>MM>MR>ML>FR>FM

C oopersm ith MR 43 - .1466 •959 FR>MM 2 .5 7 .018
S e lf-E s te e m MM 11 .5070 .879 FR>MR 2 .0 0 .054

In v e n to ry ML 8 .3648 1.380 FM>MM 1.83 .071
S h o rt Form FR 17 .3483 .825 FL>MM 1 .73 .088

FM 4 .5418 1 .249
FL 1 1.2682 - Rank O rd e r: FL>FM>ML>FR>MR>MM

C onners H y p e r a c t iv i ty  In d ex  by S e l f  T o ta l  339 h s .
Rank O rd e r: FL>ML>FR>FM>MM>MR

R eport by O th e rs
C onners HI by C lassroom  T eacher

T o ta l  169 - .0 3 0 1  .973 MM>ML 1 .77  -077
Rank O rd e r: FL>MM>MR>FR>FM>ML

C onners HI by T u to r  T o ta l  220 n s .
Rank O rd e r: FM>ML>MM>FR>FL>MR

C onners HI by P a re n t FR>ML 1 .66  .098
FL>ML 1 .78  .076

T o ta l  279 - .0 1 0 1  1 .013
Rank O rd e r: FL>FM>FR>MR>MM>ML

SNAP T o ta l  290 n s .
Rank O rd e r: FL>FM>FR>MR>MM>ML
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B. DYSLEXIC SUBJECTS
ACHIEVEMENT MEASURES

V a ria b le Group N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i ty

Gray O ral MR 119 - .2 2 8 9 .826 FR>ML 2.1 7  .031
MM 41 -.2 6 9 3 .847 FM>FL 1.96  .036

ML 25 -.4 7 1 4 .976 FM>ML 2 .1 8  .030
FR 23 .0616 .840 FR>FL 1.97  .052
FM 10 .2248 .882
FL 5 - .7 6 1 2 .817

Rank O rder : FM>F R>MR >MM>ML >FL

S lo sso n
O ral T o ta l 225 -.1 7 0 6 .941 n s .

Rank O rd e r: FM>FR>MR>MM>ML>FL

S ta n fo rd MR 109 - .1 8 7 8 .916 FR>ML 2.37 .019
S p e l l in g MM 36 -.2 9 7 1 .836 MR>ML 1.74 .084

ML 25 -.5 3 3 4 .886 FM>MR 2.20 .029
FR 22 .0873 .895 FM>MM 2.37 .019
FM 10 .4650 1.040 FM>ML 2 .9 8 .003 N-K
FL 5 - .5 3 2 4 .717 FM>FL

Rank O rd e r:
2 .03  .044 

FM>FR>MR>MM>FL>ML

S ta n fo rd  
Word S k i l l s

T o ta l 176 -.0 6 1 4 .926

FM>MM
FM>ML
FM>FR

Rank O rd e r:

1 .67  .097 
1 .67 .093 
1 .79  -075

FM>MR>MM>ML >F R >FL

S ta n fo rd MR 85 -.1781 .796 FM>MR 2.46 .015 N-K
Reading MM 29 -.1 9 3 4 .934 FM>MM 2.35 .020
Comprehen. ML 12 -.5 6 4 3 .995 FM>ML 3-00 .003 N-K

FR 12 -.2 7 9 2 .852 FM>FR 2.31 .022
FM 6 .6972 .872 FM>FL 2.21 .029
FL 3 -.6 1 9 7 .187

Rank O rd e r: FM>MR >MM>F R >ML >FL

Math FR>FL 1.86 .063
T o ta l 195 .0138 1 .012

Rank O rd e r: FR>FM>MR>MM>ML>FL
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COGNITIVE MEASURES

V a ria b le Group N Means S td .D e v . C o n tr a s ts T V alue P r o b a b i l i ty

FSIQ MR 79 100.42 1 2 .9 8 ML>FR 3-28 .007
MM 30 99 .20 1 1 .2 8 MM>FR 2.63 .012
ML 14 102.00 1 0 .47 MR>FR 2 .25 .001

N-K
FR 14 92 .14 6 .1 4 MR>FL 2.50 .077
FM 6 101.33 5 .0 8 ML>FL 2 .44 .049
FL 3 91 .67 5 .51 FM>FR 3 .42 .005

FM>FL 3 .80 .059
Rank O rd e r: ML>FM>MR>MM>FR>FL

VERBAL MEASURES

VIQ MR 80 99 .08 1 1 .7 8 MR>FR 2.31 .023
MM 31 99.13 11 .77 MM>FR 2 .0 9  .039
ML 14 99 .00 9 .8 2 ML>FR 1 .75 .083
FR 14 91.57 7 .3 7
FM 6 95.00 7 .9 5
FL 4 91.75 3 .7 7

Rank O rder: MM>MR >ML >FM>FL >F R

In fo rm a tio n MR 71 9-32 2 .51 ML>FR 3 .40  .001 N-K S
MM 33 9-45 2 .51 MM>FR 3 .8 2  .000 N-K S
ML 11 9.82 2 .6 4 MR>FR 3 .9 8  .000 N-K S
FR 14 6 .50 1 .22 FM>FR 2 .57  .011
FM 6 9 .50 1 .9 7
FL 4 8 .25 1 .50

Rank O rder: ML>FM>MM>MR>FL>FR

S i m i l a r i t i e s
T o ta l 138 10.57 2 .9 7 n s .

Rank O rder: MM>MR>ML>FM>FR>FL

A rith m e tic MR 71 8.25 2 .5 9 ML>FL 2 .53  -040

MM 31 7 .7 7 2 .2 0 MR>FL 2 .2 2  .085
ML 10 8.90 1 .91
FR 14 8 .07 1 .27
FM 6 8.16 3-87
FL 4 6 .2 5 1 .70

Rank O rder: ML>MR>FM>FR>MM>FL

V ocabulary MR 68 9.81 2 .61 MR>FR 2 .1 8  .031
MM 33 9 .3 9 2 .5 7 MR>FL 5 .71  .000
ML 11 9.91 2 .0 7 MM>FL 3.11 .004
FR 14 8.21 1 .93 ML>FR 1 .68 .094
FM 6 8.83 1 .17
FL 4 8 .00 0 .0 0

Rank O rder: ML>MR>MM>FM>FR>FL
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Com prehension MR 71 10.96 2.86 MR>FR 2 .1 3  .035
MM 33 10.72 ' 2 .7 3 MM>FR 1 .68  .095
ML 11 10.82 2 .4 4
FR 14 9 .2 9 1 .5 9
FM 6 9.83 1.83
FL 4 10.25 2 .9 9

Rank O rd e r: ML>MR>MM>FM>FR>FL

D ig i t MR 64 8 .33 3 .2 9 MR>FR 2.0 3  .044
Span MM 31 7 .6 8 3 .0 0

ML 11 8 .0 9 2 .4 7
FR 12 6 .3 3 2.96
FM 6 7.1 7 2.23
FL 2 5 .0 0 5 .6 6

Rank O rd e r: MR>ML>MM>FM>FR>FL

Peabody MR 68 5 8 .0 9 27 .54 ML>MM 2.5 4  .016
P ic tu r e MM 27 56 .8 9 28 .59 ML>FR 6.23  .000 N-K S
V ocabulary ML 11 75 .1 0 15.19 ML>MR 3 .0 0  .006
P e r c e n t i l e FR 12 32 .17 17.89 MM>FR 3 .2 8  .002 N-K

FM 5 52 .40 32.85 MR>FR 4.21 .000 N-K
FL 3 3 7 .6 7 26.35 ML>FL

Rank O rd e r:
2 .1 8  .031 

ML>MR>MM>FM>FL>FR
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SPATIAL MEASURES

PIQ MR 79 101.78 17-59 ML>FR 2.4 4 .022
MM 32 100.16 13 .78 MR>FR 2.2 7 .030
ML 14 105.29 13 .64
FR 14 94 .29 9 .8 9
FM 6 102.33 11.80
FL 3 93.33 11.37

Rank O rder •
•

ML>FM>MR>MM>FR>FL

P ic tu r e C om pletion
T o ta l 135 11.00 3 .2 5 MR>FR 1.82 .071

Rank O rd e r: MR>MM>FL>ML>FM>FR

P ic tu r e  A rrangem ent
T o ta l 133 11.11 2 .7 8 MR>FR 1.85 .066

Rank O rd e r: MR>ML>MM>FM>FL>FR

B lock MR 70 10.31 3 .9 7 MR>FL 3 .2 4 .023
D esign MM 32 11.16 2 .90 MM>FL 4.1 5 .007

ML 11 11.55 3 .0 5 ML>FL 3-42 .006
FR 14 7.71 3 .0 5 ML>FR 2 .6 7 .009
FM 6 9.33 2 .6 6 MM>FR 3 .0 2 .003 N-K
FL 3 7-67 1.15 MR>FR 2 .50 .014 N-K

Rank O rd e r: ML >MM>MR >FM>F R >FL

O bjec t MR 67 10.97 3.85 ML>FR 2 .1 5 .033
Assembly MM 31 10.58 3 .1 9

ML 11 12.55 1 .75
FR 13 9 .3 8 4.11
FM 5 11.00 ' 3 .6 1
FL 3 10.33 1.53

Rank O rd e r: ML>FM>MR>MM>FL>FR

Coding MR 70 7 .5 4 2 .7 0 MR>MM 1 .98 .052
MM 32 6.31 11 .77 FR>MR 3-34 .003 N-K
ML 11 8 .18 4 .1 2 FR>MM 4 .3 8 .000 N-K S
FR 13 9.85 2 .1 9 FM>MM 2.51 .040 N-K
FM 6 10.50 3 .8 3
FL 3 6 .6 7 4 .9 3

Rank O rd e r: FM>FR>ML>MR>FL>MM

R a v e n 's MR 46 .0449 1 .013 FM>MR 2 .5 6 .027
C oloured MM 20 -.0 3 5 7 .974 FM>MM 1 .77 .095
P r o g re s s iv e  ML 10 -.0 0 7 6 .761 FM>FL 2 .5 4 .082
M a tr ic e s FR 6 .1346 1 .430

FM 4 -.5 1 2 4 .317
FL 3 .6192 .723

Rank O rder by P erfo rm a n c e : FM>MM>ML>MR>FR>FL
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B erea MR 57 -  6 .8 9 3 .0 6 FR>ML 2 .0 4 .044
G e s ta l t MM 22 -  6 .1 0 3 .0 8 FR>MR 1.90 .060
D e v ia tio n ML 12 -  7 .5 8 2 .5 4 FR>FL 1 .70 .092

FR 12 -  5 .0 8 3 .0 0
FM -  6 .7 5 .96
FL 3 -  8 .3 3 2 .8 9 Rank O rd er: FR>MM>FM>MR>ML>FL

Karnovsky T e s t o f M ental R o ta tio n

P ic tu r e : MR 45 - .0 0 6 9 .891 ML>FR 2.34 .022
M irro r  E r ro r s MM 22 -.2 2 5 3 .983 MM>FR 2 .1 4 .036

ML 12 -.3 9 9 2 .773 MR>FR 1.68 .097
FR 9 .5666 1 .220 MR>FL 1.82 .072
FM 6 .1650 .688 MM>FL 2.15 .034
FL 3 .9983 .978 ML>FL 2 .3 4 .022

Rank O rder by P erfo rm an ce : ML>MM>MR>FM>FR>FL

P ic tu r e : MR 45 -.0 2 7 5 .907 ML>FR 2.56 .012
T o ta l  E r ro r s MM 22 -.1 4 0 4 •987 MM>FR 2 .7 8 .007 N-K

ML 11 - .1 8 7 7 1 .062 MR>FR 2 .6 7 .009 N-K
FR 9 .8779 .656 MR>FL 1.80 .076
FM 6 •3638 .971 MM>FL 1.94 .056
FL 3 .9618 .606 ML>FL 1.91 .059

Rank O rder by P erfo rm a n c e : ML>MM>MR>FM>FR>FL

Shape: MR 46 -.1 3 3 5 •989 MR>FL 2 .93 .004 N-K

M irro r  E r ro r s MM 22 - .1 8 9 4 .868 MM>FL 2 .9 4 .004 N-K

ML 11 - .0 0 2 9 .628 ML>FL 2 .46 .016
FR 9 .3316 .934 FR>FL 1.86 .066
FM 6 •3089 .927 FM>FL 1 .79 .077
FL 3 1.4716 •950

Rank O rder by P erfo rm an ce : MM>MR>ML>FM>FR>FL

S h ap e : MR 46 -.1 6 3 4 .919 ML>FR 1 .7 2 .089
T o ta l  E r ro r MM 22 -.2 2 6 2 .779 MM>FR 2 .9 9 .004 N-K

ML 11 .1164 .705 MR>FR 3-05 .003 N-K
FR 9 .8055 .993 MR>FL 2 .83 .006 N-K
FM 6 .3923 •985 MM>FL 2 .86 .005
FL 3 1.3130 •737 ML>FL 2 .0 8 .041

Rank O rder by P e rfo rm an ce : MM>MR>ML>FM>FR>FL

Both Forms MR 45 -.1081 .905 ML>FR 2 .07 .042
T o ta l  E r ro r s MM 21 - .2 4 2 4 .880 MM>FR 3 .3 4 .001 N-K

ML 9 .0772 .898 MR>FR 3-25 .002 N-K
FR 9 •9331 .658 MR>FL 2.61 .011
FM 6 .4144 1.063 MM>FL 2.76 .007
FL 3 1.2682 .751 ML>FL 2 .0 2 .047

Rank O rder by P erfo rm a n c e : MM>MR>ML>FM>FR>FL

Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



183

PSYCHOPATHOLOGICAL MEASURES

V a ria b le  ISroup N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i ty

S e l f  R epo rt M easures

B ir le s o n MR 95 - .1 2 4 9 .843 MM>MR 1 .72 .087
D e p re ss io n MM 33 .2183 1.175 MM>ML 2.01  .046
In v e n to ry ML 17 -.3 7 6 2 1.033 FR>ML 2 .7 3  .007

FR 17 .5482 1.300 FR>MR 2 .5 9  -011
FM 9 .4 859 1.152 FM>MR 1.77  -079
FL 3 .1342 .362 FM>ML 2.11  .037

Rank O rd e r: FR>FM>MM>FL>MR>ML

S h o rt MR 74 -.0 1 8 1 1.040 MM>ML 2 .4 0  .024
C hild MM 28 -.0 0 2 5 .812 FR>ML 1 .92 .078
D e p re sss io n ML 10 - .5 3 2 4 .503 MR>ML 2 .6 8  .017-
In v e n to ry FR 10 .2225 1.139 FL>MR 1 .90 .060

FM 5 .5663 .681 FL>MM 1.81 .073
FL 3 1 .0590 1.204 FM>ML 2 .0 8  .040

FL>ML 2.51 .014
Rank O rd e r: FL>FM>FR>MM>MR>ML

C oopersm ith MR 79 -.2 0 3 3 .906 FM>MR 4 .5 7  .002 N-K
S e lf-E s te e m MM 27 .0426 .961 FL>MR 4.11  .026
In v e n to ry ML 12 -.2 3 5 3 •923 FM>MM 2 .9 7  .010
Long Form FR 12 .3017 1.317 FL>MM 2 .9 8  .037

FM 6 .8835 .526 FM>ML 3.2 7  .005
FL 3 1.0830 .512 FL>ML 3.31  .015

Rank O rd e r: FL >FM>FR>MM>MR >ML

C oopersm ith  L ie  S c a le
T o ta l 139 .0507 .9812 n s .

Rank O rd e r: FM>FR>MR>ML>MM>FL

C oopersm ith MR 19 .0849 1.081 FR>MM 4.1 3  -008
S e lf-E steem MM 5 - 3 6 9 1 .825 FR>MR 4.17  .000
In v e n to ry ML 3 •3541 1.705
S hort FR 4 1.2219 .225

FM 4 .5418 1.249
FL 0 Rank O rd e r: FR>FM>ML>MR>MM

Conners H y p e r a c t iv i ty
Index  by S e l f T o ta l 174 n s .

Rank O rd e r: ML>MM>FM>MR>FL>FR
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R eport by O th e rs
Conners MR 51 .0842 .965 MM>ML 2 .0 0  .049
HI by MM 19 .3352 1.140 MR>FL 2 .83  .027
Classroom ML 5 -.6581 .478 MM>FM 1.94  .079
T eacher FR 12 .1615 .979 MM>FL 2 .6 2  .018

FM 4 -.3 7 7 4 .517 FR>FL 1 .87  .086
FL 2 - .4 0 4 9 .153

Rank O rd er: MM>FR>MR>FM>FL>ML

Conners MR 67 -.0 6 3 5 1.016 FR>MR 2 .1 0  .055

HI by MM 15 .1271 1.403 FR>ML 2.41 .025
T u to r ML 9 - .2 8 5 5 .922 MR>FL 2 .0 8  .078

FR 11 .4576 .586 FR>FL 4 .03  .003
FM 5 .0521 .594
FL 3 -.4 5 5 4 .245

Rank O rder: FR>MM>FM>MR>ML>FL

Conners MR 64 .0850 1 .1 3 2 FR>ML 2 .1 9  .030

HI by MM 27 -.1 9 9 2 .843 FR>MR 2 .0 2  .046
P a re n t ML 18 -.4 6 8 5 .887

FR 14 .3343 .981
FM 7 .1051 .848
FL 5 .1210 1 .062

Rank O rd er: FR>FL>FM>MR>MM>ML

SNAP
T o ta l 142 .0031 1 .0 3 2 n s .

Rank O rd er: FR>FM>MR>MM>FL>ML
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APPENDIX IV -  HAND AND FAMILY HISTORY OF SINISTRALITY

S ix  hand by FS g roups were c o n tra s te d .  S ub jec t g roups w ith  a 
p o s i t iv e  fam ily

h is to r y  o f  s i n i s t r a l i t y  (FS+) and who w ere r i g h t ,  mixed and l e f t  handed 
were

a b b re v ia te d  R+, M+ and L+ r e s p e c t iv e ly .  S im ila r ly  th o se  w ith  FS- were 
a b b re v ia te d  R -, M- and L - .

A. ALL SUBJECTS
ACHIEVEMENT MEASURES

V ariab le  iGroup N Means StdI.Dev. C o n tra s ts  T Value P ro b a b il i ty

Gray Oral R- 50 .0250 .894 R->L+ 2 .6 3  .009
M- 11 -.4 4 8 4 .859 R+>L+ 2 .0 4  .043
L— 10 - .3 6 3 4 1 .088 M+>L+ 2 .7 4  .007
R+. 55 - .1 4 4 5 .920 M->L+ 1 .7 9  .075
M+ 18 .1972 .930
L+ 15 - .7 0 4 8 1 .136

Rank O rder: M+>R->R+>L->M->L+

S losson R- 51 .0965 .944 R->L+ 2 .5 5  .012
O ral M- 11 -.2 1 1 7 .752 M+>L+ 2 .4 2  .017

L- 10 -.2 7 9 3 1.111 R+>L+ 1 .75 .083
R+ 55 - .1 3 9 9 1.041
M+ 18 .1908 .713
L+ 15 - .6 3 8 2 1 .168

Rank O rder: M+->R->R+>M->L->L+

S tan fo rd R- 49 - .0 2 1 8 .888 Mf>L+ 3 .2 3  .002 N-K
S p e ll in g M- 10 -.2 1 7 4 .988 R->L+ 2 .6 4  .009

L- 9 -.2 1 6 0 1.334 MOR+ 2 .0 2  .045
R+ 50 - .2 1 1 8 .873 R+>L+ 1 .96 .052
M+ 17 •3194 .892
L+ 15 -.7521 1.044

Rank O rder :
M+>R->R+>L->M->L+

S tan fo rd R- 33 -.1 5 9 4 1 .118 M+>L+ 3 .0 6  .003 N-K
Word S k i l l s M- 8 .0296 1 .118 I^>L+ 2 .3 4  .021 N-K

L- 9 .1138 1 .432 R+>L+ 2 .1 5  .034 N-K
R+ 44 -.2 0 9 6 .738 R->L+ 2 .2 2  .028
M+ 15 .284 8 1.171 th>L+ 2 .0 9  .038
L+ 10 - .9 5 5 9 .728 M+>R+ 1 .6 7  .098

Rank O rder: M+>L->M->R->R+>L+
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S tan fo rd R- 22 - .1 0 8 8 .846 M+>L+ 3 .0 2  .003 N-K
Reading M- 6 - .1 8 0 4 .978 R+>L+ 1 .97  .052
Comprehension L- 7 .0117 1.341 M+>R+ 1 .96  .053

R+ 33 -.0 7 8 3 .915 M+>R- 1 .93  .057
M+ 13 .5265 .896 R->L+ 1.85  .069
L+ 5 - .9 6 9 6 •993 Lr>L+ 

Rank O rder:
1 .7 8  .079 

M+>L->R+>R->M->L+

Math . R- 43 - .1 6 6 1 1 .032 R+>L+ 2 .3 4  .021
M- 11 -.1 9 3 3 •915 R->L+ 1 .68  .096
L- 9 - .0 7 8 2 .746
R+ 49 .0444 1 .044
M+ 17 - .1 2 5 2 .996
L+ 13 -.6 9 3 1 1.065

Rank O rder: R+>L->M+>R->M->L+
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COGNITIVE MEASURES

V a r ia b le  Group N Means S td .D ev. C o n tr a s ts  T V alue P r o b a b i l i ty

FSIQ R- 36 9 7 .5 8 11.81 M+>R- 2.01 .047
M- 10 98.80 11.20
L- 9 100.44 13 .69
R+ 46 104.49 15.81
M+ 16 105.69 10 .6 8
L+ 7 95.71 12.09

T o ta l 123 101.37 13-6 2 Rank O rd e r: M+>R+>L->M->R->L+

VERBAL MEASURES

VIQ R- 36 97.33 11.20 R+>R- 2 .23  .029
M- 10 99.90 10.02 M+>R- 1 .92 .066

L- 9 98 .78 1 2 .3 0 R+>L+ 3.81  .000

R+ 46 104.02 15.92 M*>L+ 3 .1 8  .005
M* 16 103.94 1 1 . 6 0
L+ 8 9 3 .88 3*56

T o ta l 125 100.73  13 .18 Rank O rd e r: R+>M+>M->L->R->L+

In fo rm a tio n R- 30 8.87 2 .5 4 M+>R- 2 .1 2  .036
M- 10 10.10 2 .7 2 M->L+ 2 .1 0  .038
L- 8 9 .3 8 2 .0 0 R+>L+ 2 .16  .033
R+ 39 9 .7 2 2 .9 7 M+>L+ 2 .6 8  .009
M+ 16 10.56 2 .03
L+ 7 7 .43 1.51

Rank O rd e r: M+>M>-R+>L->R->L+

S i m i l a r i t i e s
T o ta l 110 1 1 .12 3 .1 2 n s .

Rank O rd e r: M+>R+>R->L->M->L+

A rith m e tic R- 29 7 .3 8 2 .0 9 R+>R- 3.41 .001 N-K
M- 10 8 .40 2 .4 5 R+>L+ 2 .3 2  .022
L- 8 8 .3 8 2 .0 6
R+ 40 9 .6 0 3 .31
M+ 15 8.80 2 .5 4
L+ 6 6.83 2 .5 6

Rank O rder :
R+>M+>M->L->R->L+

Com prehension
T o ta l 111 11.05 3 .0 8 n s .

Rank O rder :
R+>M+>L->R->M->L+
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V ocabulary  R- 
M- 
L- 
R+ 
M+ 
L+

29
10

8
39
16

7

9.41
8 .80
9 .6 3

10.44
10.94

9 .0 0

2 .1 9
1.87
2 .7 7
3 .5 8
2 .84
1.41

M+>R-
R+>L+
M+>L+

Rank O rd e r:

1 .86  .074 
1 .83 .081 
2 .1 8  .041

M+>R+>M->L->R->L+

D ig i t  Span
T o ta l 103 8 .2 9 2 .9 2 n s .

Rank O rd e r: M->R+>L+>R->M+>L-

Peabody P ic tu r e  
V ocabulary  T e s t 
P e r c e n t i l e

T o ta l 84 59-59  2 9 .4 8 R+>R-
Rank O rd e r:

1.71 .091 
M-> R+ >L->M+ > R->L+

SPATIAL MEASURES

PIQ
T o ta l 123 101.42 16.00 n s .

Rank O rd e r: M+>R+>L->L+>R->M-

P ic tu r e  C om pletion
T o ta l  108 10.92 3 .5 8 M+>L+ 

Rank O rd e r:
1 .7 0  .092 

M+>R->R+>L->M->L+

P ic tu r e  Arrangem ent
T o ta l  107 11.16 2.85 R+>R- 

Rank O rd e r:
1.81 .075 

L->R+>M+>L+>R->M-

Block D esign
T o ta l 106 10.51 3.51 n s .

Rank O rd e r: L->R+>L+>M->M+>R-

O bject Assembly 
T o ta l 102 10.66 3 .9 3 n s .

Rank O rd e r: M+>R+>L->L+>R->M-

Coding
T o ta l 107 7.91 3 .1 6 n s .

Rank O rd e r: M+>L+>R+>R->M->L-

R aven 's  C oloured  P r o g re s s iv e  M a tr ic e s  
E r ro r  S core

T o ta l  75 - .1 7 3 8  .8846
M+>M- 

Rank O rd e r:

1 .79  .078 

M+>R+>L->R->L+>M-

B erea G e s ta l t  D e v ia tio n  S core  
T o ta l  97 -6 .5 3 2 .89 n s .

Rank O rd e r: M+>L->L+>R+>M->R-
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K arnovsky T e s t  o f  M ental R o ta tio n (Rank O rder by P erfo rm ance)

P ic tu r e  form :

R- 23 .3204 1.071 Mf>R- 2 .0 8  .042
M irro r  E r ro r s  M- 7 .1844 1 .215 L->R- 2 . 6 2  .027

L- 9 - .5 5 4 6 .625 R+>R- 2 .3 4  .022
R+ 23 - .3 5 6 9 .840
M+ 9 - .4 8 2 0 .894
L+ 8 .0154 1 .280

Rank O rder: L->M+>R+>L+>M->R-

T o ta l  E r ro r s
T o ta l  79 - .1 2 1 7  1 .030 Rank O rder: L->M+ > R+ >L+> R->M-

Shape form :

M irro r  E r ro r s
T o ta l 80 - .0 3 7 5 1 .089 n s .

Rank O rd er: M->R+>L+>R->L+>M+

T o ta l  E r ro r s R+>L- 1 .7 5  .085
T o ta l  80 -.1 0 0 7 1.026 Rank O rder: R+>M->R->L+>M+>L-

Both fo rm s:

T o ta l  E r ro r s  T o ta l 78 - .1 0 9 9 1 .0 4 8 n s .
Rank O rder: R+>M+>M->R->L+>L-
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PSYCHOPATHOLOGY MEASURES

V a r ia b le  Group N Means S td .D ev. C o n tr a s ts  T V alue P r o b a b i l i t y

S e lf -R e p o r t  M easures

B ir le s o n  D e p re ss io n  
T o ta l  152

In v e n to ry
- .0 0 7 1 1.011 n s .

Rank O rd e r: M->R->R+>L->M+>L+

S h o rt C h ild R- 31 - .0 6 5 9 .707 M*>L- 1 .95  .068
D e p re sss io n M- 8 .2910 .798
In v e n to ry L- 8 -.4 1 2 1 .841

R+ 39 - .0 3 0 5 .767
M+ 10 .3926 ' .903
L+ 5 .3 884 1 .290

Rank O rd e r: M+>L+>M->R+>R->L-

C oopersm ith R- 34 -.1 3 0 1 .854 M+>R- 2 .0 6  .042
S e l f  Esteem M- 7 .0354 •936 M+>R+ 1 .7 2  .088
In v e n to ry L- 8 - .1 2 2 8 .977
Long Form R+ 42 - .0 1 2 2 .872

M+ 11 .5188 1 .093
L+ 5 .5421 1 .055

Rank O rd e r: L+>M+>M->R+>L->R-

C oopersm ith
L ie  S c a le  T o ta l 107 - .1 3 5 0 .918 n s .

Rank O rd e r: L+>R+>R->M->L->M+

C oopersm ith
S e l f  Esteem
In v e n to ry  T o ta l 43 - .1 0 8 9 1.031 n s .
S h o rt Form f Rank O rd e r: L+>R+>R->M+>M->L-

Conners R- 44 .0288 .913 M+>R+ 1 .94  .076

H y p e ra c t iv i ty M- 11 - .0 8 4 8 .811 Lf>R+ 1 .6 6  .100
Index L- 10 - .1 0 3 3  1 .448

R+ 55 - .2 2 6 6 .879
M+ 18 .2031 .964
L+ 9 .3316 .786

Rank O rd e r: L+>M+>R->M->L->R+
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R eport by O thers

Conners R- 23 -.0 1 4 6 1 .0 3 8 R->L+ 2.63  .014

H y p e ra c t iv i ty M- 4 -.1 3 5 6 1.682 R+>L+ 2 .4 8  .020

Index L- 5 - .2 1 3 6 .755 Mf>L+ 2 .1 2  .058

by C lassroom R+ 30 - .1 4 4 5 •945
T eacher M+ 9 -.0 1 3 1 .844

L+ 5 - .6 5 7 2 .255
Rank O rd e r: M+>R-■>M->R+>L->L+

Conners HI
by T u to r  T o ta l 101 - .0 8 2 9 .984 n s .

Rank O rd e r: L->R-■>L+>R+>M+>M-

C onners R- 79 -.3 3 5 3 .803 R+>M+ 1 .77 .078
H y p e ra c t iv i ty M- 14 - .1 0 4 5 .897 R+>L+ 3 .03 .003 N-K
In d ex L— 13 .1417 1.052 R->L- 1 .66 .099
by P a re n ts R+ 79 .3445 1.093 R+>R— 4 .45 .000 N-K S

M+ 22 - .0 6 5 9 .903
L+ 21 - .3 6 9 2 1.013

Rank O rd e r: R+>L->M+>M->R->L+

SNAP R- 83 - .3 3 2 0 •762 M+>R- 1 .77 •077
M- 14 .0258 .634 R+>L+ 2 .3 9 .018
L- 13 .0540 .924 R+>R- 4 .0 2 .000 N-K S
R+ 79 .2507 1.099
M+ 22 .0656 1 .038
L+ 21 - .2 9 6 6 .938

Rank O rd e r: R+>M+>L->M->L+>R-
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B. DYSLEXIC SUBJECTS

ACHIEVEMENT MEASURES

V ariab le Group N Means Std.D ev. C o n tra s ts  T Value P ro b a b il i ty

Gray Oral R- 27 -.5 0 5 0 .673 M+>L+ 3-00 .003 N-K
M- 10 -.5 8 4 0 .771 Mf>L- 1 .88 .064
L- 7 -.7 5 2 0 .882 M«->R+ 1 .80 .075
R+ 39 - .5 1 7 7 .739 R+>L+ 1.84 .068
M+ 15 -.1 0 8 6 .645 R->L+ 1.80 .075
Lt 13 - .9 5 9 6 .942

Rank O rder: M+>R->R+>M->L->L+

S lo sso n R- 28 - .2 7 2 2 .935 M+>L+ 2 .3 2  .022
O ral M- 10 - .3 0 2 2 .727 M+>R+ 1 .7 2  .089

L- 7 - .3 9 5 7  1 .244 R->L+ 1 .74  .084
R+ 39 -.4 8 8 1  1 .004
M+ 15 .0084 .591
L+ 13 -.8 2 9 7  1 .131

Rank O rd e r: M+>R->M->L->R+>L+

S ta n fo rd R- 37 -.3 4 4 3 M+>L+ 3 .4 7  001 N-K S
S p e l l in g M- 9 -.2 8 9 3 R->L+ 2 .3 9  .019

L- 7 -.5 3 4 5 Mt->R+ 2 .1 0  .038
R+ 37 - .4 5 3 6 R+>L+ 2 .1 0  .039
M+ 14 .1023 M->L+ 2.01  .047
U 13 -1 .0243

Rank O rd e r: M+>M->R->R+>L->L+

S ta n fo rd R- 21 - .4 3 3 0 1.033 M+>L+ 3 .1 4  .002 N-K
Word M- 7 - .0 9 3 4 1.045 Mf>R- 1 .99  -050
S k i l l s L- 6 -.0 4 1 7 1.328 M->L+ 2 .0 4  .044

R+ 33 -.4 0 7 6 .675 Lr>L+ 2 .0 6  .043
M+ 13 .2191 1.241 M<->R+ 2 .0 3  -045
L+ 9 -1 .0 6 1 6 .686

Rank

R->L+ 1.85 .068 
R->L+ 1 .6 8  .097 

O rd e r: M+>L->M->R+>R->L+

S ta n fo rd R- 16 -.3 8 5 4 .684 M*>R- 2 .5 2 .015 N-K
Reading M- 5 - .5 0 3 4 .642 M+>R+ 2 .5 9 .012 N-K
Com prehension L- 5 - .4 4 1 6 .954 Mf>L+ 3 .27 .002 N-K

R+ 25 -.3 4 9 6 .695 M+>M- 2 .1 2 .038
M+ 11 •3517 •793 M+>L- 1 .97 .054
Lf 5 -.9 6 9 6 •993 R+>L+ 1 .69 .096

Rank O rd e r: M+>R+>R-■>L->M->L+

Math R- 23 -.3 6 0 9 1.087 R+>L+ 1.81 .074
M- 10 -.1 6 0 3 .958
L- 6 -.2 7 7 5 .560
R+ 34. - .0 9 3 0 1.133
M+ 14 -.1 5 5 4 1.079
L+ 11 -.7 6 4 6 1.100

Rank Order:R+>M+>M-■>L->R->L+
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COGNITIVE MEASURES

V ariab le Group N Means Sfcd.Dev. C o n tra s ts  T Value P ro b a b il i ty

FSIQ R- 21 9 5 .4 8 13.27 R+>R -  1 .73  -090
M- 9 99 .67 11 .52 M*>R- 1 .73 .088
Lr- 6 102.17 15.41
R+ 24 102.71 15.11
M+ 12 103-92 1 0 .5 9
L+ 4 101.00 12.71

Rank O rder: M+>R+>L->L+>M->R-

VERBAL MEASURES

VIQ T o ta l  78 98 .19 11.97 n s .
Rank O rd e r: M+>M->L->R+>R->L+

In fo rm a tio n R- 18 8.50 2 .7 3 M+>R- 2 .1 2  .038
M- 9 10 .00 2 .8 7 M->L+ 1 .80 .075
L- 5 9 .0 0 2 .4 4 M+>L+ 2 .2 2  .030

R+ 23 9 .0 4 2 .7 2
M+ 12 10.50 1.83
L+ 4 7 .2 5 .50

Rank O rd e r: M+>M->R+>L->R->L+

A rith m e tic R- 18 7 .0 0 2 .2 0 R+>R- 2 .3 4  .023
M- 9 8 .44 2 .6 0 R+>L+ 1.81 .075
L- 5 8 .80 2 .3 8
R+ 23 8.91 2.91
M+ 11 8 .54 2 .8 0
L+ 3 6 .00 2 .0 0

Rank O rd e r: R+>L->M+>M->R->L+

S i m i l a r i t i e s T o ta l 71 10.75 3 .2 6 n s .
Rank O rd e r: L->M+>R+>R->L+>M-

Com prehension T o ta l 71 10 .79 2 .9 0 n s .
Rank O rd e r: L->M+>R+>M->R->L+

V ocabulary T o ta l 70 9-70 2 .5 8 n s .
Rank O rd er: M+>R+>R->M->L->L+

D ig i t R- 16 8 .38 2 .9 4 L+>L- 2 .26  .027
Span M- 7 8.71 2 .5 6

L- 5 5 .8 0 2 .7 7
R+ 22 8 .05 3 .3 2
M+ 12 7 .83 2 . 6 2
L+ 3 10.67 1.53

Rank O rd e r: L+>M->R->R+>M+>L-
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Peabody R- 18 44 .5 0 2 7 .7 3 L->R- 1 .6 8  .099
P ic tu r e M- 8 64 .25 29 .44 R+>R- 1 .9 8  .054
V ocabulary L- 5 68 .80 29.17
T e s t R+ 19 63.11 28.81
P e r c e n t i l e M+ 12 5 8 .9 2 2 4 .8 8

L+ 3 5 5 .3 3 35 .80
Rank Order:L->M->R+>M+>L+>R-
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SPATIAL MEASURES

PIQ T o ta l  76 102 .30 16.96 n s .
Rank O rd e r: L+>L->R+>M+>M->R-

P ic tu r e
C om pletion

T o ta l 68 11 .22 3 .6 3 n s .
Rank O rd e r: M+>L+>R+>M->L->R-

P ic tu r e R- 18 10 .39 2 .97 R+>M- 1 .84 .072
Arrangem ent M- 9 10 .22 3 .0 7 R+>R- 2 .1 0  .041

L- 5 12 .60 1 .52
R+ 21 1 2 .38 3 .0 9
Mt 11 11.82 1.83
L+ 3 11 .67 4.51 Rank O rd e r: L->R+>M+>L+>R->M-

Block R- 18 9 .0 0 4 .35 L->R- 1.93 .059
D esign M- 9 11 .22 2 .3 9 R+>R- 1 .82 .074

L- 5 12 .60 2.51
R+ 22 11 .14 3 .7 0
M+ 11 10.45 3-30
L+ 3 11 .33 5 .1 3 Rank O rd e r: L->L+>M->R+>M+>R-

O bject R- 17 9 .1 2 4 .3 8 R+>R- 1 .94 .059
Assembly M- 8 10 .38 4 .03-

L- 5 11 .60 2 .07
R+ 20 11 .65 3-90
M+ 10 11 .20 3-39
L+ 3 12.67 2 .52 Rank O rd e r: L+>R+>L->M+>M->R-

Coding R- 18 7 .3 5 3 .0 8 L+>M- 1 .72 .091
M- 9 6 .7 8 3 .4 9
L- 5 6 .6 0 5 .46
R+ 21 8 .4 8 2 .50
M+ 11 7.91 4 .04
L+ 3 10.67 4 .7 3 Rank O rder: L+> R+ >M+ >R->M->L-

R aven's R- 7 -.6 7 8 5 .3274 R->M- 1.71 .096
Coloured M- 6 .0806 .8721 R->L+ 2.81 .008
P ro g ressiv e L- 5 - .1 2 0 2 .7495 R+>L+ 2 .0 6  .048
M atrices R+ 13 - .2 1 3 2  1 .0511 M+>L+ 2 .2 6  .030
E rro r Score M<- 5 - .4 8 6 7 .3045

L+ 4 .7246 .6644
Rank Order by Perform ance: R->M+>R+>L->M->L+

Berea G e s ta lt R- 17 - 6 .1 2 2.91
D ev ia tion M- 7 -6 .1 4 3 .5 3 a l l  n s .

L- 5 -7 .0 0 3 .0 8
R+ 18 - 7 .6 0 3 .4 8
M+ 9 -7 .5 6 2.51
L+ 3 -7 .0 0 2 .6 5 Rank O rder: !R+>M+ >L+= L->M-> R-
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K arnovsky T e s t  o f  M ental R o ta tio n

P ic tu r e  fo rm :

M irro r  E r r o r s  T o ta l  4 4 . - .1 0 2 0  1 .003  n s .
Rank O rd er by P erfo rm ance : L->M+>R+>R->M->L+

T o ta l  E r ro r s
T o ta l  44 .0232 .9813 L->L+ 1 .7 7  .085

Rank O rder by P erfo rm ance : L->M+>M->R+>R->L+

Shape fo rm :

M irro r  E r ro r s
T o ta l  44 - .0 0 1 1  1 .0 5 2  n s .

Rank O rder by P erfo rm ance : M->R->R+>M+>L+>L-

R- 10 - .1 0 6 7 1.343 M->L+ 2 .1 2  .041
T o ta l  E r ro r s M— 6 - .5 6 3 2 .546

L- 4 .3300 .590
R+ 12 .0102 1 .047
M+ 7 .1193 -750

L+ 5 .7509 1 .208
Rank O rd er by P erfo rm an ce : M->R->R+>M+>L->L+

Both Form s:

T o ta l  E r r o r s
T o ta l 43 .0567 .999 M->L+ 1 .6 9  .099

Rank O rder by P erfo rm ance : M->M+>L->R->R+>L+
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PSYCHOPATHOLOGY MEASURES

V a ria b le  Group N Means S td . Dev. C o n t r a s t s  T V alue P r o b a b i l i t y

S e lf -R e p o r t  M easures

B ir le s o n  D e p re ss io n  
In v e n to ry  T o ta l  I80 .0369 1 .039 M->L+ 

Rank O rd e r:
1 .76  .082 
M->R->M+>R+>L->L+

S h o rt C h ild R- 13 .0042 .933 M+>L- 1 .79  .079
D e p re sss io n M- 6 .1496 .885
In v e n to ry L- 4 - .6 0 7 9 .406

R+ 21 .1101 .905
M+ 9 .3956 .957
L+ 5 .3884 1 .290

Rank O rd er: M+>L+>M->R+>R->L-

C oopersm ith R- 15 - .4 0 4 9 .500 M+>R- 2 .3 7  .021
S e lf-E s te e m M- 5 - .2 7 6 8 •919 L+>R- 2.21 .031
In v e n to ry  L- 5 - .3895 .762 M+>L- 1 .7 3 .089
Long Form R+ 24 - .0 8 4 6 .835 Lf>L- 1 .77  .082

Mt 10 .3983 1 .072
L+ 5 .5421 1.055

Rank O rder: L+>M+>R+>M->L->R-

Coopersmith L ie  S ca le
T o ta l 64 - .0 0 1 2 .953 n s .

Rank O rder: L+>M->R->R+>M+>L-

Coopersmith 
S elf-E steem  
S hort Form T o ta l 16 .0173 1.222 n s .

Rank O rder: L->M->R+>R->M+

Conners R- 19 .3782 .661 R->L- 3 .37 .001 N-K
H y p erac tiv ity M- 9 -.1311 .852 R->R+ 2 .97 .004 N-K
Index by S e lf L- 7 -.8 0 5 7 .784 M+>L- 3.21 .002 N-K

R+ 27 -.3 2 8 7 .783 L+>L— 1 .98 .051
M+ 13 .3935 .967 M+>R+ 2 .69 .009
L+ 5 .1183 .770 W->L- 1 .68 .097

Rank O rder: M+>R-■>L+>M->R+>L-
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R eport by O th e rs

C onners ' R- 11 .0845 1 .094 R->L+ 1 .93  .077
H y p e ra c t iv i ty M- 4 -.1 3 5 6 1.682 R+>L+ 1 .8 4  .088
Index L- 3 - .5 5 5 9 .631
by C lassroom R+ 17 - .0 4 6 5 1.103
T eacher M+ 8 .0204 .895

L+ 3 - .6 3 9 8 .310
Rank O rd e r: R->M+>R+>M->L->L+

Conners
HI by Tutor T o ta l 49 - .2 0 1 4 .938 n s .

Rank O rder: R->R+>M+>L->L+>M+

Conners R- 27 - .3 4 7 6 .829 R+>R- 3 .2 3 .002 N-K
H y p e ra c tiv ity M- 10 - .0 3 2 5 •947 R+>M+ 1 .90 .060
Index L- 7 -.1 3 7 1 1.027 R+>L+ 3 .2 0 .002 N-K
by P aren ts R+ 38 .4627 1.197

M+ 15 - .1 1 5 4 .819
L+ 13 -.5 6 2 5 .848

Rank O rder: R+>M-■>M+>L->R->L+

SNAP R- 28 - .3 5 7 4 •732 M+>R- 1 .7 7 .077
M- 10 .0324 .734 R+>L+ 2.51 .014
L- 7 - .1 6 2 8 .807 R+>R- 4 .0 2 .000 N-K
R+ 39 .3360 1 .179
M* 15 - .0 0 5 2 .908
Li- 13 -.4 3 1 1 .866

Rank O rder:

A+K ■>M+>L->R->L+
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APPENDIX V -  SEX AND FAMILY HISTORY OF SINISTRALITY

Four g roups o f  s u b je c ts  c a te g o r iz e d  by sex  and fam ily  h is to r y  o f 
s i n i s t r a l i t y  were c o n tra s te d . Males and fem ale  FS+ groups were 
a b b re v ia te d  M+ and F+ r e s p e c t iv e ly .  S im ila r ly  th e  FS- groups were 
M- and F - .  The r e s u l t s  o f  a l l  s u b je c ts  a r e  in  s e c tio n  A, th e  r e s u l t s  
o f d y s le x ic  s u b je c ts  a r e  in  s e c tio n  B.

A. ALL SUBJECTS
ACHIEVEMENT MEASURES

V a r ia b le Group N Means S td .D ev . C o n tr a s ts  T V alue P r o b a b i l i t y

Gray O ra l M-
M4-
F -
F+

56
70
17
18

-.0485
.0506
.6199

-.0 0 8 5

.899
1.041

.810

.805

F->M+ 2 .2 2  .028 
F->F+ 1 .96 .051 
F->M- 2 .5 5  .012  N-K

Rank O rd er: F->M+>F+>M-

S lo sso n M- 57 .1341 .990 F->M+ 2 .4 0  .021
O ral M+ 70 .0792 1.087 F->F+ 2 .3 5  .025

F - 17 .5726 .657 F->M- 2 .1 2  .040
F+ 18 -.0 0 6 2 .798

Rank O rd er: F->M->M+>F+

S ta n fo rd M- 54 - .0 0 2 4 .905 F->M+ 2 .3 0  .023
S p e l l in g M+ 64 -.0 7 4 5 1.010 F->M- 1 .99 .048

F - 16 .5341 1.007
F+ 18 .2136 .758

Rank O rd er: F->F+>M->M+

S ta n fo rd Word S k i l l s
T o ta l 120 .1474 1.015 n s .

Rank O rd er: F->F+>M->M+

S ta n fo rd  R ead ing  Com prehension
T o ta l 87 -.0351 .969 n s .

Rank O rder: F->F+>M+>M-

Math T o ta l 144 -.1 3 3 3 1.008 n s .
Rank O rder: F+>F->M+>M-
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COGNITIVE MEASURES

V ariab le Group N iMeans Std,.Dev. C o n tra s ts  T Value P ro b a b il i ty

FSIQ M- 45 98.87 12.26 M+>M- 2.01 .047
M+ 55 104.29 14.85 M+>F- 1 .8 8  .063
F - 10 95.60 9 .82
F+ 13 102.08 13-42

Rank O rder: M+>F+>M->F-

VERBAL MEASURES

VIQ M-
M+
F -
F+

45
56
11
14

98 .36  11 .52  
103.70 14.13  
95.82  8 .7 4  
99.43 15.34

M*>M- 2 .0 5  .042 
M+>F- 1 .84  .069

Rank O rd e r: M+>F+>M->F-

In fo rm a tio n M- 38 9.47  2 .5 2 M*>F- 2.11 .038
M+ 49 10.08  2 .7 2 M+>F+ ■ 2 .40  .018
F - 10 8 .20  2 .25
F+ 13 8.15 2 .3 4

Rank O rd e r: M+>M->F->F+

S i m i l a r i t i e s M- 38 10.89 3 .01 n s .
M+ 49 11.49 3 .3 9
F - 10 10 .30  2.31
F+ 13 11.00 3 .03

Rank O rd e r: M+>F+>M->F-

A rith m e tic M- 37 7 .7 0  2 .3 8 M+>M- 2 .6 4  .010
M+ 48 9.25  3 .0 3 M+>F- 2 .1 2  .041
F - 10 8 .00  1.25
F+ 13 8 .69  3 .6 4

Rank O rd e r: M+>F+>F->M-

V ocabulary M- 37 9.54 2 .1 2 Mf>M- 1 .9 8  .050
M+ 49 10.76 3 .1 9 M+>F+ 1.91 .059
F - 10 9.50 • 2 .5 9
F+ 13 9 .08  3 .2 0

Rank O rd e r: M+>M->F->F+

Com prehension
M- 38 10.50 2 .54 n s .
M+ 49 11 .49 3 .4 6
F - 10 10.90 3 .57
F+ 14 11.07 2 .67

Rank O rd e r: M+>F+>F->M-

D ig i t M- 35 8.54 2 .7 7 M->F- 1 .79  -077
Span Mf 47 8.34 3 .1 8

F - 8 6.50 2.51
F+ 13 8.54 2 .40

Rank O rd e r: M-=F+>M->M+
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Peabody M- 40 59-00 28.86 M+>F- 1 .92  .058
P ic tu r e tfc- 45 65 .09 28 .92 M+>F+ 1.95 .055
V ocabulary F - 9 44 .67 3 0 .5 8
P e r c e n t i l e F+ 11 46 .00 3 0 .3 8 Rank O rd e r: M+>M->F+>F-

SPATIAL MEASURES

V ariab le  Group N Means S td . Dev. C o n tra s ts  T Value P ro b a b il i ty

PIQ M- 45 99-93 15 .30 M+>F- 1.71 .100
M+ 55 103.11 18.07 F+>F- 1 .79  -087
F - 11 96.09 10.92
F+ 13 104.15 11.06 Rank O rder: F+>M+>M->F-

P ic tu re M- 38 10.87 3-93 n s .
Completion Mf 47 11.11 3 .61

F - 10 10.50 3 .6 0
F+ 13 10.77 2 .6 2 Rank O rder: M+>M->F+>F-

P ic tu re M- 38 10.87 2.91 M+>F- 1 .69  .094
Arrangement M+ 46 11.67 2 .9 4

F - 10 10.00 2.11
F+ 13 11.08 2 .6 9 Rank O rder: M+>F+>M->F-

Block M- 37 10.57 3 .83 M+>F- 1.97 .052
Design M+ 47 11.09 3 .5 7

F - 10 8.70 2.31
F+ 13 9 .5 8 2 .5 7 Rank O rder: M+>M->F+>F-

O bject M- 36 9.89 3-92 M+>M- 1 .67  .099
Assembly M+ 45 11.36 4 .3 7

F - 10 10.20 3 .1 2
F+ 11 10 .72 2 .3 3 Rank O rder: M+>F+>F->M-

Coding M- 38 7-32 3 .1 0 F+>M+ 2 .25  .026
M+ 49 7 .86 2 .9 8 F+>M- 2.71  .008 N-K
F - 9 7 .8 9 3 .3 8
F+ 11 10.18 3 .3 4 Rank O rder: F+>F->M+>M-

Ravens M- 30 -.0 0 6 6 .969
Coloured M+ 30 -.3 4 2 0 .883
P ro g re ss iv e F - 7 -.3 2 4 4 .637
M atrices F+ 8 -.0 3 7 6 .721 n s .
E rro rs Rank O rder by Perform ance: M+>F->F+>M-

Berea M- 37 -6 .4 6 2 .6 8 n s .
G e s ta lt M+ 39 -6 .7 7 3 .2 2
D ev ia tion F- 10 -5 .3 0 3 .2 0

F+ 113 -7 .0 0 1.95 Rank O rder: F->M->M+>F+
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K arnovsky T e s t  Of M ental R o ta tio n

P ic tu r e  fo rm :

V a r ia b le Group N Means S td . Dev. C o n tr a s ts T V alue P r o b a b i l i t y

M irro r M- 31 .3104 1 .197 F->F+ 1 .7 2  .090
E r ro r s Mf 29 - .6 0 6 5 .824 Mf>M- 3 .5 8  .001 N-K S

F - 9 - .2 9 6 6 .908 Mf>F+ 3 .0 6  .003 N-K S
F+ 11 .4696 .795

Rank O rd e r: M+>F->M->F+

T o ta l  E r r o r s  M- 31 .1010 1 .037 M+>M- 2 .57  .0 1 2  N-K
M+ 29 - .5 6 1 5 1.041 Mf>F+ 3-17 .002  N-K S
F - 9 -.0 4 4 2 1.081
F+ 11 .5596 .635

Rank O rd e r: M+>F->M->F+

S h a p e s :

M irro r M- 32 - .0 2 6 2 1 .009 M+>F+ 2 .2 4  .028
E r ro r s M+ 29 -.3 2 0 6 1.095

F - 9 .1941 1 .153
F+ 11 .5240 1 .085

Rank O rder: M+>M->F->F+

T o ta l  E r r o r s  M- 32 - .1 4 7 3 .916 M+>F+ 2 .4 4  .025
M+ 29 -.3 6 4 4 .953 M->F+ 1 .83 .085
F - 9 .3411 1 .4 3 4
F+ 11 .4490 .940

Rank O rder: M+>M->F+>F-

Both Forms:

T o ta l M- 30 .0269 .985 M+>M- 2 .1 0 .039 N-K S
E r ro r s M+ 29 - .5 2 6 5 1 .034 M+>F+ 3.01 .004 N-K S

F - 9 .1630 1.171 M+>F- 1 .79 .078
F+ 11 .5518 .867

Rank O rder: M+>M->F->F+
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PSYCHOPATHOLOGICAL MEASURES

V ariab le  Group N Means S td.D ev. C o n tra s ts  T Value P ro b a b il i ty

S e lf-R e p o rt Measures

B ir le so n  D epression  In v en to ry
T o ta l 152 - .0 0 7 1 1.011 n s .

Rank O rder: F->F+>M->M+

S hort C hild M- 37 - .0 4 6 3 .778 F+>F- 2 .7 8 .006 N-K
D epression M+ 44 - .0 8 2 4 .737 F+>M- 3 .1 9 .002 N-K S
In v en to ry F - 13 - .1 3 0 0 .713 F+>M+ 3 -38 .001 N-K S

F+ 10 .8304 .945
Rank O rd er: F+>M->M+>F-

Coopersm ith M- 39 -.1 3 8 1 •907 F+>F- 1.71 .091
S elf-E steem M+ 46 -.0 0 4 6 .847 F+>M+ 2 .3 5 .021
In v en to ry F - 10 .0229 .724 F+>M- 2 .7 6 .007
Long Form F+ 12 .6765 1.137

Rank O rd er: F+>F->M+>M-

Coopersm ith L ie S ca le
T o ta l 107 -.1 3 5 0 .918

Rank O rd er: F+>F->M+>M-

Coopersm ith M- 17 - .4 0 0 9 1.099 F+>F- 1.95  .059
S elf-E steem M+ 15 - .1 0 9 4 .923
In v en to ry F - 3 .0567 .784
Short Form F+ 8 .4506 1 .078

Rank O rd er: F+>F->M+>M-

Conners M- 53 -.0 1 8 3 .900 F+>M+ 2 .2 0  .037
H y p e ra c tiv ity  M* 63 - .1 9 8 8 .848
Index F - 12 .0224 1 .328
by S e lf F+ 19 .3525 .990

Rank O rder: F+>F->M->M+
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R eport by O th e rs

V a ria b le Group N Means S td . Dev. C o n tr a s ts  T Value P r o b a b i l i ty

Conners M- 23 -.0 7 9 3 1 .134 F->F+ 1 .83 .094
H y p e ra c t iv i ty  M+ 35 -.0 6 8 8 .950 M->F+ 2 .02 .053
Index  by F - 10 -.0 6 8 0 .858 M*>F+ 2 .82  .007
Classroom F+ 9 -.5 9 2 4 .281
T eacher Rank O rder: F->M+>M->F+

Conners HI by T u to r
T o ta l 102 -.0 8 8 4 .981 F+>M+ 1 .69 .094

Rank O rder: F+>F->M->M+

Conners M- 85 -.2 7 0 7 .854 F+>F- 2 .15 .033
HI by Hf 98 .0732 1 .0 8 4 . F+>M- 3 .13 .002 N-K S
P a re n ts F - 23 -.1 8 6 0 .850 M+>M- 2 .39 .018 N-K

F+ 26 .4118 .987
Rank O rder: F+>M+>F->M-

SNAP M- 89 -.2 2 9 4 .775 F+>F- 1.85 .071
M+ 99 .0883 1.049 F+>M- 1.99 .055
F - 23 -.2 7 2 3 .811 M*>M- 2 .3 8 .019 N-K
F+ 25 .2530 1.139

Rank O rder: F+>M+>M->F-
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B. DYSLEXIC SUBJECTS
ACHIEVEMENT MEASURES

V ariab le  Group N Means Std .Dev. C o n tra s ts  T Value P ro b a b il i ty

Gray Oral T o tal 
F+>F->M+>M-

112 -.3 2 7 6 .762 n s . Rank O rder:

Slosson O ral
T o tal 113 -.1 6 1 0 .960 n s . Rank Order:

F->M->F+>M+

S tanford  M- 38 -.1 6 0 0 .917 F+>M+ 2 .16  .033
S p e llin g  M+ 48 -.4 0 1 3 .868

F - 6 -.2851 .736
F+ 16 .1388 .772

Rank O rder: F+>M->F->M+

Stanfo rd  Words S k i l l s
T o ta l 89 -.0523 .974

Rank O rder: F+>M->M+>F-

S tanford  Reading Comprehension
T o ta l 67 -.3076 .793 F+>F- 1 .84 .071

Rank O rder: F+>M->M+>F-

Math T o ta l 99

COcr*
c—o

•1 1.059 n s .
Rank O rder: F+>M->M+>F-
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COGNITIVE MEASURES

V ariab le Group N Means S td . Dev. C o n tra s ts  T Value P ro b a b il i ty

FSIQ M- 31 98.55 13.87 M+>F- 3.86 .001
M+ 32 104.22 14.33 F+>F- 1 .79 .099
F - 5 92.00 4 .2 4 M->F- 2 .09 .048
F+ 8 97.63 7 .07 M+>F+ 1.85 .076

Rank O rder: Mh>M~>F+>F-

VERBAL MEASURES

VIQ M- 31 97.61 11.60 M+>F- 2 .7 2 .015
M+ 33 100.85 13.33 M->F- 1.80 .095
F - 5 92.20 4.87 M+>F+ 1 .89 .073
F+ 9 93 .78 8.77

Rank O rder: M+>M->F+>F-

In fo rm a tio n  M- 27 9.41 2 .6 8  M*>F- 2 .44  .017
M+ 30 9 .73  2 .45  M->F- 2 .1 5  .035
F -  5 6 .80 1 .92 M*>F+ 1.95 .055
F+ 9 7 .8 9  2 .2 0

Rank O rd e r: M+>M->F+>F-

S i m i l a r i t i e s
T o ta l 71 10.75 3.26 n s .

Rank O rd e r: M+>M->F+>F-

A rith m e tic T o ta l 69 8.16 2 .6 8 n s .
Rank O rd e r: M+>F->F+>M-

V ocabulary M— 26 9 .69 1.87 M+>F- 3 .23  .004
M+ 30 10.37 3 .1 8 M->F- 2 .93  .014
F - 5 8 .00 1 .00 M+>F+ 2 .1 3  .045
F+ 9 8.44 2.07

Rank O rd e r: M+>M->F+>F-

Com prehension
T o ta l 71 10.79 2 .90 n s .

Rank O rd e r: M+>M->F+>F~

D ig it  Span T o ta l 65 8.11 2.96 n s .
Rank O rd e r: M+>M->F+>F-

Peabody
P ic tu r e M- 27 58 .19 28.65 M+>F- 2 .9 8  .004 N-K S
V ocabulary M+ 27 64.93 25 .79 M->F- 2.51 .015 N-K
P e r c e n t i l e F - 4 22 .00 8 .12 M+>F+ 1 .70 .095

F+ 7 45.57 29.57
Rank O rd e r: M+>M->F+>F-
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SPATIAL MEASURES

V ariab le  Group N Means S td .,Dev. C o n tra sts  T Value P ro b a b il i ty

PIQ M- 31 100.16 17 .78 M*>F- 2 .7 9  .012
M+ 32 105.81 18.50 F+>F- 2 .1 4  .058
F - 5 93 .60 6 .5 0
F+ 8 102.00 7 .4 6

Rank O rder: M+>F+>M->F-

P ic tu re
Completion M- 27 11.04 4 .2 2 M+>F- 2.51 .031

M+ 28 11.93 3 .5 4
F - 5 9 .2 0 1 .92
F+ 8 10.63 2 .0 0

Rank O rder: M+>M->F+>F-

P ic tu re
A rrangem ent M- 27 10.85 3 .0 5 M+>M- 2 .3 4  .023

M+ 27 12.63 2 .8 2 M+>F- 2 .0 8  .042
F - 5 9 .80 1 .6 4 M+>F+ 1 .89  .063
F+ 8 10.50 2 .2 0

Rank O rd e r: M+>M->F+>F-

B lock
D esign T o ta l 68 1 0 .59 3 .7 0 n s .

Rank O rd er: M+>M->F+>F-

O bject
Assembly M-

M+
F -
F+

25
26 

5 
7

9 .80
11.81
10.20
10.86

4 .2 8  
3 .8 8
2 .2 8  
2 .1 9

M+>M- 1 .87  .066 

Rank O rd e r: M+>F+>F->M-

Coding M- 27 6 .89 3 .3 6 F+>M+ 1.96  .054
M+ 29 7 .9 3 2 .8 9 F+>M- 2 .7 4  .008 N-K
F - 4 8 .25 4 .9 2
F+ 8 10.50 3 .55

Rank O rder: F+>F-M+>M-

Berea G e s ta lt  D ev iation
T o ta l 59 -6 .9 2  3 -07 

»

n s .
Rank O rder: F->M->F+>M+

Raven’ s Coloured
P ro g re s s iv e  M atrices

T o ta l 40 -.1 7 9 3  *841 n s.
Rank Order by Perform ance: M+>F+>M->F-
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K arnovsky T e s t o f M ental R o ta tio n

P ic tu r e  Form:

V a r ia b le Group N Means S td ,.Dev. C o n tra s ts  T V alue P r o b a b i l i ty

M irro r  E r ro r s
T o ta l 45 - .0 2 6 7 1.113 M+>F+ 1 .7 2  .093

Rank O rd e r: M+>M->F->F+

M irro r  E r ro r s
T o ta l 45 - .0 2 6 7 1.113 M+>F+ 1 .7 2  .093

Rank O rd e r: M+>M->F->F+

M- 17 -.0 9 4 0 1.084 Mf>F+ 1 .93  .060
T o ta l Mf 16 - .1 7 3 8 1.079 M+>F+ 1 .7 7  .085
E r ro r s F - 4 .585 8 .720

F+ 8 .6615 •657
Rank O rd e r: M+>M->F->F+

Shapes:

M irro r M- 17 - .3 1 0 0 .745 M->F+ 2 .4 6  .018
E r ro r s M+ 16 -.1 3 8 6 1.106 M+>F+ 1 .9 8  .048

F - 4 .4784 1.407
F+ 8 .7375 1.106

Rank O rd e r: M+>M->F->F+

M- 17 M->F+ 2 .4 9  .017
T o ta l Mt 16
E r ro r s F - 4

F+ 8

Both Forms 5

T o ta l M- 16 -.1821 •903 M->F+ 2 .2 2  .032
E r ro r s M+ 16 -.1 3 2 6 1.068 M*>F+ 2 .11  .042 N-K

F - 4 .7899 •954 M->F- 1.81 .078
F+ 8 .7449 .847 M+>F- 1 .7 2  .094

Rank O rd e r: M->M+>F+>F-
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PSYCHOPATHOLOGICAL MEASURES

V a r ia b le  Group N Means S td .D ev . C o n tra s ts  T V alue P r o b a b i l i ty

S e lf -R e p o r t  M easures:

B ir le s o n  D ep ress io n  In v e n to ry
T o ta l 80 .0369 1 .039  F+>M+ 1 .76  .082

Rank O rder: F+>F->M->M+

S h o rt C h ild M- 19 -.0 4 2 6 .946 F+>F- 2 .7 0 .009 N-K
D e p re ss io n M+ 28 - .0 3 3 8 .835 F+>M- 3 .6 2 .001 N-K
In v e n to ry F - 4 -.1 6 7 7 .263 F+>M+ 3 .6 2 .001 N-K

F+ 7 1.2514 .705
Rank O rder: F+>M+>M->F-

C oopersm ith  M- 20 -.4 4 4 7 .649 F+>F- 2.51 .027 N-K
S e lf-E s te e m  M+ 30 -.1151 .800 F+>M+ 2 .7 0  .020 N-K S
In v e n to ry  F - 5 - .1 0 2 0 .438 F+>M- 3 .5 7  .004 N-K S
Long Form F+ 9 .9017 1.045

Rank O rd e r: F+>F->M+>M-

C oopersm ith  L ie
S c a le  T o ta l 64 - .0 0 1 2 . .953 n s .

Rank O rder: M->M+>F+>F-

C oopersm ith  S e lf-E s te e m
In v e n to ry  S h o rt
Form T o ta l 16 .0173 1.222 n s .

Rank O rd e r: F->F+M->M+

C onners H y p e ra c t iv i ty  In d ex  by S e l f
T o ta l 80 -.0 3 5 0 .866 n s .

Rank O rder: F+>M->F->M+
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Report by O thers I

V a r ia b le Group N Means S td .Dev. C o n tr a s ts  T V alue P r o b a b i l i ty

C onners HI by C lassroom  
T o ta l  46

T eacher
- .0 8 3 2 1.039 n s .

Rank O rd e r: F->M+>M->F+

C onners HI by T u to r
T o ta l 49 - .2 0 1 4 .938 F->M+ 1 .7 9  .080

Rank O rd e r: F->F+>M->M+

C onners HI
by P a re n ts M- 39 - .2 3 2 0 .919 F+>M- 2 .0 0  .048

M+ 50 .0485 1.139
F - 6 -.3 3 7 1 .443
F+ 16 .3823 1.081

Rank O rd e r: F+>M+>M->F-

SNAP M- 40 - .1 8 0 2 .404 F+>F- 2 .11  .047
M+ 51 .0679 1.070 M*>F- 2 .4 5  .026
F - 6 - .4 7 6 6 .404
F+ 16 .2474 1.202

Rank O rd e r: F+>M+>M->F-

Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



211

APPENDIX VI 

CELL MEANS OF INTERACTION TERMS 

COGNITIVE, ACHIEVEMENT, PSYCHOPATHOLOGICAL MEASURES

C e ll  means o f  th e  com ponents o f  th e  s i g n i f i c a n t  i n t e r a c t i o n  term s 
i n  th e  r e g r e s s io n  a n a ly s e s  f o r  ach ievem en t m easu res w ero exam ined.
To o b ta in  th e s e  means th e  com ponents o f  th e s e  i n t e r a c t i o n s  w ere 
e n te re d  i n t o  ANOVAs a s  in d ep e n d e n t v a r i a b l e s  w ith  th e  ach ievem en t 
m easu res a s  dependent v a r i a b l e s .  (The c o n tin u o u s  v a r i a b l e  age was 
d icho tom ized  a t  th e  mean age f o r  th e  g ro u p .)  The y - a x i3  o f  th e  
g ra p h s  r e p r e s e n ts  th e  s c o re s  o f  th e  ach ievem en t m easure  b e in g  
a s s e s s e d .  Summary t a b l e s  o f  th e  r e g r e s s io n  a n a ly s e s  i s  in c lu d e d  
h e re  f o r  c l a r i t y  and c o m p le te n e ss .

ACHIEVEMENT MEASURES

GRAY ORAL READING TEST

P r e d ic to r s C o rr. MR Rsq AdjRsq F SigF RsqCh FCh SigCh

Age - .6 8 9 .689 .475 .472 142 .05 .000 .475 142.05 .000
FSLM .124 .708 .502 .496 7 8 .5 8 .000 .027 8.41 .004
RA .042 .719 .517 .508 55 .35 .000 .015 4.93 .028
SRA - .0 4 5 .734 .536 .524 44 .45 .000 .019 6.20 .014

CELL MEANS OF INTERACTION TERMS

FSLM (FS x se x  x l e f t  m ixed hand)

-3  I
NonLM (A ll  o th e r  hand g ro u p s)  I LM

FEMALE MALE -4  I v  • F L * FEMALE MALE
FS- - 3 .1 2 -4 .3 6 I  •— 0 -6 .1 9

(16) (30) -5  1 / (0 ) (5)
FS+ -5 .1 4 -4 .5 8

+  1 /
^  FN -4 .1 6 -2 .9 9

(15) (62) I (3 ) (8 )

FS- FS+
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RA (R igh t Hand x Age)

Age

R igh t

<15-00 >15.00 -3  I
-4  I

- 3 .7 3 -6 .2 0 -5 I
(24) (30) -6 I

-3 .0 2 -5 .4 4 ~
(62) (43)

R
NR.

<15 >15

SRA (sex  x r i g h t  hand x ag e)

Age <15.00 y e a rs -3  I
T t \ \ .

>15.00 y e a rs

N onrigh t R igh t -4  I N o n rig h t R igh t
Fem ale -4 .1 0 -2 .8 4 I X X -6 .1 9 -4 .1 5

(5) (12) -5  I Xk x (7 ) (10)
Male -3 .6 4 -3 .0 6 I X s >  MR -6 .2 0 -5 .8 3

(19) (50) -6 I (23) (33)

<15 >15
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SLOSSON ORAL READING TEST

P r e d ic to r s  C o rr. MR Rsq AdjRsq F SigF RsqCh FCh SigCh

Age
FSLM
LA

-.6 9 0
.087

- .3 0 0

.690

.702

.710

.477

.493

.505

.473

.486

.495

143-90 
7 6 .3 0  
52 .99

.000

.000

.000

•477
.016
.012

143.90 
5 .03  
3 -73

.000

.026

.055

CELL MEANS OF INTERACTION TERMS

FSLM (FS x se x  x l e f t  mixed hand)

NonLM

FS-

FS+

- 1 .5  I
(A ll o th e r hand g ro u p s) I
FEMALE MALE - 2 .5  I

-1 .9 0 -2 .6 9 I
(16) (51) -3 .5  I

-3 -8 7 -3 .1 4 I
-4 .5  I

(15) (62) I

LM
-FEMALE MALE

0 -4 .41
(0) (5)

- 2 .5 9  -1 .8 9

(3) ( 8)

FS- FS+

LA ( l e f t  hand x age)

Age < 15.00 >15.00 - 1 .5  I  
- 2 .5  I

N o n le f t -1 .5 3 -4 .1 3 - 3 .5  I
(78) (57) - 4 .5  I  

- 5 .5  I
L e f t -2 .3 7

(9 )
-5 .5 5

(16) <15 >15
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STANFORD SPELLING TEST

P r e d ic to r s  C o rr. MR Rsq Ad j  Rsq F SigF RsqCh FCh SigCh

Age - .7 4 6 .746 .556 •553 185.29 .000 .556 185.29 .000
FLA - .3 4 5 .759 .576 .570 99-85 .000 .020 6 .95 .009
SA - .3 3 5 .770 .593 .584 70 .84 .000 .017 6 .1 0 .015
FLM .102 .779 .606 .596 55.83 .000 .014 4 .9 9 .027

CELL MEANS OF INTERACTION TERMS

FLA (FS x l e f t  x ag e )

- 2 .5  I
Age <15 y r .  I

NGNLEFT LEFT -4 .5  I
FS- -2 .5 1  -3 .1 6  I

(35) ( 3) -6 .5  I
(6)
FS+ -2 .6 0  - 4 .5 2  * 3 ^  I

(35) (5 )  I
( 10)

FS- FS+

SA (se x  x age)

Age <15-00 >15.00

FEMALE - 2 .7 6  -4 .7 1
(16) (17)

MALE - 2 .6 9  -6 .0 7
(62) (55)

FLM (FS x l e f t  m ixed)

NonLM LM

FS- -3 .7 9  -6 .0 9
(64) (4)

FS+ -4 .5 5  -3 .2 2
(71) (11)

-3

-4

-5

-6

- 2 .5  I  
- 3 .5  I  
- 4 .5  I  
- 5 .5  I  
- 6 .5  I

\ M
<15 >15

>15 y r .  
NONLEFT LEFT
-5 .8 1  -4 .9 7

>15 (24)

-5 .2 5
(32)

-7 .6 6
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STANFORD WORD SKILLS TEST

P r e d ic to r s C o rr . MR Rsq AdjRsq F SigF RsqCh FCh SlgCh

Age - .6 7 2 .672 .452 .447 96.46 .000 .452 96.46 .000
FLM .192 .701 .492 .483 5 6 .1 2 .000 .040 9 .10 .003
FLA - .4 0 4 .721 .519 .507 41 .42 .000 .028 6 .6  0 .Cl 1

CELL MEANS OF INTERACTION TERMS

FLM (FS x l e f t  m ixed)

NonLM LM - 1 .5  I  
I

/  LW

FS- - 3 .6 2
(46)

-4 .8 6
(4)

- 2 .5  I  > 
I  /  

- 3 .5  I  /
FS+ -4 .5 5  

(61)
-1 .9 0  

(8)
I

- 4 .5  I  /  
I  ' ^  N  LVM

PS­ PS*

FLA (FS x l e f t  x ag e )

-2 .5  I ------  fVL<
<15 y r s . I >15 y r s .

NCNLEFT LEFT -4 .5  I \  L  <  NCNLEFT LEFT
- 2 .6 7 -2 .9 5 I — -  rJ u >  -5  *80 -3 .5 4

(26) (4 ) -6 .5  I * (15) (5 )
-2 .5 7 -4 .9 5 I \  -5 .3 4 -8 .9 3

(36) (3) - 8 .5  I \ L >  (23) (7)

FS- FS*
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STANFORD READING COMPREHENSION TEST

P r e d ic to r s  C orr. MR Rsq Ad j  Rsq F SigF RsqCh FCh SigCh

Age
FLM
FL

-.625
.206

-.316
.625.666
.681

.390

.444

.464
.383 53-72 .000 
.431 33.15 .000 
.445 23.68 .000

.390 53-72 

.054 8.06 

.020 3.07
.000
.006
.084

CELL MEANS OF INTERACTION TERMS

FLM (FS x l e f t  m ixed)

NonLM LM -2 I
T f  t-M

FS- —4.08 
(32)

-6.23 
(3)

- h t t -  y '  % Ml Mi /
-6i y

FS+ -4.15 -2.11
(R)

i

FS- FS+

FL (FS x l e f t )

NONLEFT LEFT -3 I
1 w—

FS- -4.35(28)
-3.94
(7) - i  \-7 1 >

FS+ -3.41 -7.75 I \  L
(46) (5)

FS- FS+
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MATH

P r e d ic to r s i C o rr. MR Rsq Ad J Rsq F SigF RsqCb FCh SlgCh

Age - .4 5 5 .455 .207 .201 36.54 .000 .207 36.54 .000
FL - .2 7 0 .477 .228 .217 20 .49 .000 .021 3 .7 3 .055

CELL MEANS OF INTERACTION TERMS

FL (FS x l e f t )

NONLEFT LEFT -2 I 1 - -------- Nfc
I

PS­ -2 .6 1 -2 .2 5 -3 I \
(54) (9) I \

-4 I \
PS* - 2 .1 3 -5 .0 9 I \

(66) (13) -5 I \  L
I

FS- FS+
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The fo llo w in g  a r e  achievem ent m easures w ith  r i g h t  m ixed (HM) 
in s te a d  o f  l e f t  e n te re d  a s  a  p r e d ic to r  v a r i a b l e .  Only th o s e  m easures 

were
e n te re d  h e re  i n  w hich RM e n te re d  a s  a s i g n i f i c a n t  p r e d i c to r .

GRAY ORAL READING TEST

P r e d ic to r s  C o rr. MR Rsq AdjRsq i  F SigF RsqCh FCh SigCh

Age - .6 8 9  
LA - .3 1 0  
SRA - .0 4 5  
R igh t m ix. - .0 3 8

.689 .475 

.702 .493 

.711 .505 

.721 .520

.472

.486

.496

.508

142.05
75 .79
52 .76
41 .76

.000

.000

.000

.000

.475

.018

.012

.015

142.05
5 .4 8
3 .8 9
4.84

.000

.021

.050

.029

CELL MEANS OF INTERACTION TERMS

FS x R igh t

NONRIGHT 
MIXED

RIGHT
MIXED

-2 .0 0 *

FS- -3 .8 5  
(41)

FS+ -4 .2 2  
(62)

-2 .1 5
(9 )

- 4 .4 2  
(7 )

-3 .0 0

-4 .0 0

1
I
I

J I W l

1
1

FS- FS+

STANFORD WORD SKILLS TEST

P r e d ic to r s  C orr. MR Rsq AdJRsq F SigF RsqCh FCh SigCh

Age - .6 7 2  
FLA - .4 0 4  
RA - .0 8 4  
FRM - .0 3 4

.672  .452 

.697 .486 

.707 .500 

.716 .512

.447

.477

.487

.495

96.46 
54 .7 4  
38 .29  
29 .90

.000

.000

.000

.000

.452

.034

.014

.012

96.46 
7 .5 8  
3-26 
2 .86

.000

.007

.074

.093
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COGNITIVE MEASURES

ACQUIRED KNOWLEDGE FACTOR (BANNATYNE)

CELL MEANS OF INTERACTION TERMS

FS x Sex

FEMALE MALE

FS- 2 5 .7 0 26.83
(10) (36)

FS+ 25 .92 30.23
(13) (47)

26 I • -F
24 I  

I

F S - FS+

FLA (FS x l e f t  x a g e )

AGE <15
NCNLEFT 

FS- 27 .05
( 21)

FS+ 32 .07

33 I
T S . I
LEFT 29 I
25 .00 I

(2 ) 25 I
2 7 .00 I

U
(2 ) • I

L >

F S - FS+

>15 y r s .
NCNLEFT LEFT

25.65 28.17
(17) (6)

2 7 .89 21 .25

(27) (4)
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CELL MEANS OF INTERACTION TERMS-PSYCHOPATHOLOGICAL VARIABLES

C e l l  means o f  th e  components o f  th e  s i g n i f i c a n t  I n t e r a c t io n  te rm s 
In  t h e  r e g r e s s io n  a n a ly s e s  f o r  p s y c h p a th o lo g ic a l  m easures w ere exam ined. 
To o b ta in  th e s e  means th e  com ponents o f  th e s e  i n t e r a c t i o n s  w ere  e n te re d  
i n t o  ANOVAs a s  in d ep e n d e n t v a r i a b le s  w ith  th e  p s y c b o p a th o lo g lc a l  
m easu res a s  dependen t v a r i a b le s .  (The c o n tin u o u s  v a r i a b le  age was 
d ich o to m ized  a t  th e  mean age f o r  th e  g ro u p .)  The y - a x ls  o f  th e  g rap h s  
r e p r e s e n t s  th e  s c o re s  o f  th e  p sy c h o p a th o lo g ic a l  m easure b e in g  a s s e s s e d .  
Summary t a b l e s  o f  th e  r e g r e s s io n  a n a ly s e s  i s  in c lu d e d  h e re  f o r  c l a r i t y  
and c o m p le te n e ss .

ALL SELF FACTOR

P r e d ic to r s  C o rr. MR Rsq Ad J  Rsq F SigF RsqCh FCh SigCh

Sex x Age —.234 
Sex x L e f t  x Age

.234 .055 .048 8.16 .005 .055 8 .16 .005

-192 .288 .078 .065 5 .90 .003 .023 3 .5 0 .064
R igh t x  Age - .0 9 8 .322 .104 .084 5 .3 6 .002 .026 4 .0 2 .047
Sex x R ig h t - .0 3 9 .373 .139 .114 5 .5 8 .000 .036 5 .6 9 .018

CELL MEANS OF INTERACTION TERMS

Sex x Age

.50 I  
I

<15 y r >15 y r .25 I
Fem ale 0 .5 2 0 .04 I

(11) (20) 0 I
Male 0 .0 2 - .1 3 I

(47) (65) - .2 5  I

F

ft

<15 >15
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Sex x L e f t  x Age

1 .00  I
<15 I

NONLEFT LEFT .50 I  
I

Fem ale 0 .40 1 .7 4 00 I
(10) (1 ) I

H ale 0 .1 3 -0 .1 4 - .5 0  I
(43) (14) I

>15
NONLEFT

- 0.13
(15) 

-0 .1 9
(57)

LEFT

0.5*1
(5)

-0 .6 3
( 8)

<15 >15

R igh t x Age

<15 y r  > 15 y r  
N o n rig h t 0 .1 4  0 .01

(41) (53 )
R ig h t 0 .07  - . 1 2

(105) (134)

15 15

Sex x R igh t

N o n rig h t

R igh t

Fem ale Male I
.50  I

0 .5 2 0 .0 6 I
(07) (34 ) .25 I
0 .42 0 .0 0 I
(17) (88 ) 0 I

■ P M

Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



222

SNAP

P r e d ic to r s C o rr. MR Rsq Ad j  Rsq F SigF RsqCh FCh SigCh

Age - .2 9 3 .283 .080 .076 19.95 .000 .080 19.95 .000
FS x R ig h t .239 .355 .126 .118 1 6 .48 .000 .046 12.06 .001
Sex x L e f t Mixed

.064 .377 .142 • 131 1 2 .6 0 .000 .016 4 .3 5

i i i 
.

1 
o

1 
u>

 
I 

oo

FR (FS x R ig h t)

FS-

FS+

R igh t

1 8 .4 8  
(27) 

16.47 
(43)

N onright

14.71
(83)
21.85 
(79)

22

18

14

I
I
I
I
I
I

FS-

HK

*  

FS+

Sex x L e f t  Mixed H andedness

NonLM LM

10.67
(3)

20 .59
(17)

18.95
(44)
17 .49

(168)

FEMALE
Hi

MALE

M
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The same s u b je c t  v a r i a b le s  and th e  B annatyne f a c t o r  w ere e n te re d  as  
p r e d i c to r s  f o r  th e  same dependen t p s y c h o p a th o lo g ic a l  m easu res .

ALL SELF FACTOR

P r e d ic to r s  C o rr. MR Rsq AdjRsq F SigF RsqCh FCh SigCh

SPL - .2 8 2  
Sex x Age - .2 7 3

.282

.381
.080
.146

.066

.120
5 .97
5 .7 9

.017

.005
.080
.066

5 .97
5 .23

.017

.025

SNAP

P r e d ic to r s  C o rr. MR Rsq AdJRsq F SigF RsqCh FCh SigCh

FS .310 .310 .096 .086 9 .27 .003

VOCT\
O• 9 .27 .003

FS x Sex x Age
- .1 3 9 .366 .134 .113 6 .63 .002 .037 3 .7 0 .058

Age - .2 1 6 .406 .164 .135 5 .5 7 .002 .031 3 .1 4 .080
L e f t  x Age .006 .450 .203 .165 5 .3 4 .001 .038 4 .0 3 .048
ACQ - .0 1 9 .483 .232 .187 5 .0 4 .000 .030 3 .2 6 .075
Sex Z L e f t  Mixed

.130 .510 .260 .205 4 .7 9 .000 .027 2 .96 .089

L e f t  x Age

22 I
I

<15 y r > 15 ;y r 19 I
N o n le f t  2 2 .5 0 15.43 I . L

(81) (117) 16 I
L e f t  13 .30 16.33 I

(10) (24) 13 I

>15 <15

FS x Sex x Age

AGE

FS-

FS+

< 15 y r  
Fem ale Male

22.13
( 8 )

22.83
( 6 )

17.73
(37)
24 .67
(40)

25

21

17

13

F < 
-F >  

M >

FS- FS+

> 15 y r  
Fem ale Male

12.50
(14)

19-84
(19)

13-96
(51)

16.37
(57)
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ALLPSY FACTOR

P r e d ic to r s  C o rr . MR Rsq AdjRsq F SigF RsqCh FCh SigCh

Sex x Age - .3 3 5 .335 .112 .089 4 .9 2 .032 .112 4 .9 2 .032
L e f t  Mixed .273 .491 .241 .201 6 .0 4 .005 .129 6 .47 .015
L e f t  Mixed x Age

.211 .564 .318 .264 5 .7 6 .002 .077 4 .1 8 .048
V erbal F a c t o r - .280 .670 .384 .316 5 .6 2 .001 .066 3.85 .058

CELL MEANS OF INTERACTION TERMS

Sex x Age

.65  I  *
<15 >15 I

.3 5  I
Fem ale 0 .6 4  0 .17 I ^  F

(4) (23) .05  I  *
Male 0 .0 8 .16 I

(40) (65) - .2 5  I

<15 >15

L e f t  Mixed x Age

< 15 y r  

> 15 y r

1 .0 0  I
NonLM LM I

.50  I
0 .0 5 1 .14 I
(41) (3 ) 0 I

-0 .0 7 - .1 3 I
( 82) (6) - .5 0  I

<£15 >15
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APPENDIX VII

FORMS USED IN THIS STUDY

C hild ren ’s Forms:

Personal H andedness Inventory 

Birleson Depression Inventory 

Short C hild  Depression Inventory (SCDI) 

Coopersm ith Self-Esteem Inventory-Long form  

Coopersm ith Self-Esteem Inventory-Short form  

Conners H yperactiv ity  Index

P aren ts’ Forms:

Fam ilial H andedness Inventory 

Conners H yperactiv ity  Index 

SNAP

M edical H istory
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