
CHAPTER 1: STUDIES OF HYPERLEXIA

This thesis is a longitudinal study of a male child~ ZA~ who was diagnosed as

hyperlexic when he was three years old. He is now ten years old and is in a

mainstream class at his local primary school. ZA has a diagnosis of autism and is

described as 'high functioning~. He first came to the author~s attention when he was in

preschool and has been seen several times each year up to the present time. rvluch of

his intervention therapy has been designed to make use of his hyperlexia. ZA is in

Grade 5 in 2003.

The thesis attempts to describe in detail the features of hyperlexia to provide

some insight into how hyperlexics are able to decode words so readily but do not have

the same facility with comprehension. The thesis also traces the development of this

particular child from preschool to the end of Grade 5 (his second last year of primary

schooling) during which time he was administered a wide variety of reading~ language

and other cognitive tests. A small number of longitudinal studies have been published

but none have closely followed a child through their primary school years.

Children who are described as hyperlexic have word recognition skills well

above their chronological and mental age. These skills appear to be self taught and are

evident before the age of 5 years. Sometimes this skill has appeared as early as 2 years

of age. Their word recognition skills often appear before any expressive language has

developed. In contrast to their decoding skills~ their comprehension skills are

surprisingly poor~ although their comprehension may in fact be mental age

appropriate. Snowling and Frith (1986) have referred to hyperlexic children as having

a 'double discrepancy~. That is~ their decoding skills are surprisingly good but their



2

comprehension, by comparison, is surprisingly poor. This word recognition skill may

be in spite of poor cognitive and linguistic abilities. Hyperlexia has also been

associated with autism-spectrum disorders as well as other developmental disorders.

Semantic praglnatic language disorder has frequently been reported in children who

are hyperlexic.

An advanced ability to read words has been reported in normal children (Durkin,

1966; Jackson, 1988; Jackson, Donaldson & Cleland, 1988; Torrey, 1973). ~That

makes the hyperlexic child interesting is the fact that they have developed such

exceptional decoding skills so young, without any obvious teaching and yet their

comprehension skills are not commensurate with their decoding skills.

It is worthwhile, before attempting a more formal definition of hyperlexia, to

review some early accounts of children who had developed exceptional decoding

skills from a very early age.

Advanced Decoding

Early Cases ofAdvanced Decoding Prior to 1967

Reading difficulties are well documented in the literature from as early as the

1800's but they were primarily decoding difficulties described in adults and children

(Hinshelwood, 1895; Pringle-Morgan, 1896).

Apart from these early examples of decoding difficulties, other types of unusual

reading skills were being mentioned, particularly in the savant literature. Unlike

Hinshelwood's and Pringle-Morgan's cases, these reports were of children who could

decode exceptionally well in spite of poor cognitive and linguistic functioning
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(Parker, 1917; Phillips, 1930). Similar examples were occasionally mentioned in

passing in studies of autistic children and savants (Bender, 1955; Bergman &

Escalona, 1948; Eisenberg & Kanner, 1956; Kanner, 1943, 1944). These early reports

in the savant literature suggested that the children were idiot savants. Idiot savants

have a very well developed skill in a specific area in spite of often quite severe

cognitive and linguistic delays. One such skill is calendar calculating, another may be

musical ability. Exceptional decoding ability in these children was thought to be a

savant skill and was not usually investigated any further.

Tht: term Idiot Savant was originally chosen by Dr. J Langdon Down, after

whom Down's syndrome was named, in 1887. At the time the term was applied to

those with an IQ below 25. Savant is derived from the French word 'savoir' which

means 'to know'. The preferred term now is Savant Syndrome and Idiot Savant has

largely been discarded. Savant skills are usually evident from an early age and without

any specific instruction, not unlike hyperlexia. Cain (1969) has suggested that the

early researchers were more interested in trying to explain the nature of the disabiliti(~s

of these so called savant children rather than seeking an explanation for their so called

savant skills.

Monroe (1932) made mention of these exceptional decoders, but like nlany

others, her interest lay with those children who were struggling readers. She wrote:

Even between closely related abilities, such as reading and intelligence, there is

a range of disparity in which we find such variations as the bright child who

cannot read although he can comprehend material read to him, and the defective

child \vho reads fluently although he is unable to deal intelligently with the

material read. (Monroe, 1932, p.l)
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Although the term hyperlexia did not appear in the literature until 1967

(Silberberg & Silberberg), the following reports were most likely describing children

who today would be termed hyperlexic.

In 1917, Parker wrote a report to a teacher, Dr. Witmer, who had been

providing educational treatment for a ten year old boy called Gordon. The author

described in some detail Gordon's exceptionally good response to printed material.

Gordon also liked to write and the following is a composition, reproduced by Parker,

which Gordon wrote at age ten years:

The earth is round like a ball. We live on the earth. We can see

the sun shineing up in the sky. We can see the moon at night. We

can say our prars to God at Night. We get up in the morning and

dress ourselfs. We see the people all around us. We see the

flowers growing on the bushes. We can see the trees blowing in

the wind. We can feel the wind blowing hard. It makes us cold.

We can see the horses stamping their feet on the ground (Parker, 1917, p. 11).

The ideas in the composition were age appropriate although it contained three

spelling errors (shineing for shining, prars for prayers and ourselfs for ourselves). The

errors in Gordon's story suggest that his orthographic knowledge was probably poon:r

than his phonological knowledge. Parker thought that Gordon's composition merely

reflected a catalogue of ideas. Gordon was also able to repeat almost verbatim, stories

and books, which he had heard or read months previously. Parker considered that it

would be easy to see Gordon's repetitions as evidence of his knowledge on a topic,

but in reality Gordon had little or no comprehension of what he was repeating or what
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he wrote. His comprehension was described as "of the vaguest and most elementary

kind", although he did demonstrate meaning for some single words. The Binet test

gave him a mental age of 8 years "on an uneven distribution of credits" (p11). Gordon

was unable to associate related ideas. For example he could learn that Mexico and the

United States were republics, but when asked to name a republic he could not do so.

Parker also described Gordon as being unable to do anything efficiently and

"his mind was in a state of unperceiving irresponsive detachment from his

surroundings" (p.3). Although the term autism was not in existence at that tinle, it is

probable that Gordon had signs of autism.

Gordon appeared again in a later paper (Phillips, 1930) as one of three boys

described as having a special aptitude or talent. Phillips described the three boys as

"deficient but each of them possesses what may be called a talent, a special aptitude"

(p.246). He went on to note "all three must be rated low on the score of general

efficiency, but displayed efficiency in the spheres in which they possess talents"

(p246). Gordon's talents were for words and tunes. Phillips described Gordon as "lo,v

grade imbecile" and noted that he exhibited many of the physical features of

Mongolism. He suggested that further development of Gordon's talent for expression

and his love of literature should be undertaken. Parker's and Phillip's reports on

Gordon were probably two of the earliest reports of an example of hyperlexia. No

mention ,vas made relating to Gordon's earlier development in either Parker's or

Phillip's published reports.

Bronner (191 7) cited in Aaron (1989), reported on 46 children who presented

with various kinds of disabilities. One child, a 13 year old boy with a mental age of '7

years 4 months, was able to read fluently a third grade passage. He was a reasonable

speller and he wrote well. He was not able to reply to any questions which were put to
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him nor describe what a passage was about, when it was read to him. He had little

mathematical ability, being only able to count slowly by ones. Bronner likened this

child's reading skill to the savant skills sometimes found in subnormal children.

An 11 year old boy (L) was first seen by Scheerer, Rothman and Goldstein in

1937 and thereafter at frequent intervals up to his 1i h year. He was later reported on

by the same authors (Scheerer et aI, 1945) and described by them as an idiot savant.

When L entered school at 6 years of age, it was noted that his reading was above

grade average but he was unable to comprehend sentences or phrases. Before he could

read, he was able to recite nursery rhymes from memory and in his fifth year he

mastered spelling of 100 words by learning letters from a set of toy blocks. He was

able to spell many words both forwards and backwards and once he had asked how to

spell a word, he never forgot it. Words which had not been spelt for him, he spelt

phonetically (unfortunately Scheerer et al gave no examples of his phonetic spelling).

L had a number of other talents such as calendar knowledge, memory for music and

rhythm and arithmetic.

At age 15 years, L had a Mental Age of 7 years 4 months and was "incapable of

comprehending more than the most superficial relations represented in Binet pictures"

(p.lO). L's reading tended to be overshadowed by his other talents and is not very

well documented. Scheerer et al summarized L's 'defects' as "an impairment of

abstract attitude affecting his total behavior throughout" (p.27). This impairment

resulted in an "inability to understand or to use language in its symbolic and

conceptual meaning; to comprehend or to evolve word definitions, similarities,

differences, common denominators, logical analogies, opposites, metaphors; to

conceive of the idea of causality, to raise the question "why" regarding real

happenings, to deal with fictitious situations, to comprehend their rationale"(p.27).



Arnold (1960) described a four year old "negro boy" who was mute as well as

autistic. In spite of this, he demonstrated an exceptional ability to read, write and

spell. These abilities had arisen spontaneously, together with excellent manual

dexterity. This child was said to demonstrate little or no comprehension.

Other Early Cases ofProbable Hyperlexia

Even after Silberberg and Silberberg (1967) introduced the term hyperlexia,

there were still cases of exceptional decoding skills being reported for which the teml

hyperlexia was not used. These reports, such as those which follow, usually appeared

in the literature on psychotic young children or the savant literature as previously

mentioned.

Cain (1969) described three severely psychotic children who were diagnosed as

""essentially early autistic" (p138). Milly, six and a half years old, was mute n10st of

the time \vith no real communicative language. She had an incredible memory and

was able to read and reproduce "any word she has seen even once, including words

many years beyond her age level" (p139). She corrected others' misspellings and

wrote backwards and forwards with equal ease. Janey at five and a half years old

could read at fourth grade level using a phonetic approach and making use of context

cues. By age two years she could read about 100 words. George (8 years old), was

able to read and write before he went to kindergarten but was unable to follow even

simple directions or respond appropriately to others. George had a talent for fast

mathematical calculations and could memorize melodies as well as having an

incredibl(~ visual memory.

7



8

Another case was reported by Goodman (1972), who wrote about a child, Sam,

whom she described as a '"classic idiot savant" with an IQ of 37 (Stanford-Binet). At

one year old Sam was "absorbed in print to the exclusion of all else". He taught

himself to spell and read by pointing to letters on alphabet blocks and asking for their

names and sounds. He learnt numbers by pointing to numbers on a calendar and

asking for their names. Sam was a calendar calculator and at age 7 years 11 nlonths he

was reading and spelling at the ninth grade level. Sam's immediate recall of items was

said to be unexceptional and his comprehension of speech was very limited. He was

also echolalic. Sam did demonstrate comprehension for single words and age

appropriate comprehension for simple sentences. Goodman concluded her report on

Sam by suggesting that the contradictions between his cognitive profile of an idiot

savant and his behavior which resembled that of an autistic child was '"a natural

developmental outcome of deficiencies in somatic awareness" (p.276).

Rirnland (1978) described a young man of 24 years who at 18 months was able

to spell, read and memorize. Although these three skills were still well in evidence at

24, he was unable to describe in his own words anything which he had read. This

young man was also a genius at mathematics. He was diagnosed an autistic savant and

like Sam no reference was made to him being hyperlexic.

Thl~re are many cases of savant skills reported in the literature (eg Downey,

1926; Howe, 1989; Miller, 1989; Obler & Fein,1988; Rimland, 1978; Rimland &

Fein, 1988; Roberts, 1945; Selfe, 1977; Treffert, 1989) but these involve skills in

music, mathematics, art or memory feats. No other early reports of exceptional

decoding skills were located.

Those cases described above show that exceptional decoding skills in the

presence of poor comprehension, were viewed mainly as one of a number of 'talents"
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exhibited by these subjects and often their exceptional decoding skills received little

further investigation. Cain (1969) lamented the fact that it was not always easy to get

early access to these children, parents accounts of their early development were not

always accurate and there were too few cases available for study. He also suggested

that further study of these children and their exceptional abilities should be undertakt~n

and the clinical data should be placed in perspective to avoid "the genius-insanity

equations or linkages".

Origin of the term 'Hyperlexia'

Tht~ term 'hyperlexia' did not appear in the literature until Silberberg and

Silberberg (1967) used it to describe "children whose ability to recognize words is on

a higher level than their ability to comprehend and integrate them" (p. 41). They later

redefined hyperlexic children as "children whose word recognition skills are

developed to a point significantly higher than expected" (Silberberg & Silberberg, p

3,1968-69). The children's word recognition skills were unexpected given their

generally poor cognitive and linguistic functioning. The authors noted that these

children had "little or no comprehension" of the words they decoded and this was

consistent with their basic language deficits. No formal measurements of

comprehtmsion were presented but it was noted that the children's ability to decode

words was superior to their ability "to comprehend and integrate them". Spelling was

reported to be not as good as decoding skill but above grade placement. Silberberg

and Silberberg suggested that hyperlexia was a 'physiological variant' by which they

meant "that the ability to learn how to read is a brain-related phenomenon, relatively

independent of the child's environment (as long as some type of instruction is given)".



10

Silberberg et aI's suggestion as to the cause ofhyperlexia could be thought of as being

related to the modularity hypothesis which has been written about at length by Fodor

(1983, 1985,2001) and others. The modularity hypothesis proposes that cognitive

skills are mediated by independent modules in the brain each capable of separate

impairment. Each module carries out its own form of processing in ignorance and

isolation from that going on in any other module. Fodor (1983) lists informational

encapsulation and domain specificity as two important properties of modules. Fodor

has proposed other properties of modules such as that the operation of modules is

mandatory and cognitive models are innate. However not all have agreed with his last

two propt~rties. (For discussion see Ellis & Young, 1996).

According to Silberberg and Silberberg (1971), the idea that word recognition

skill was a physiological variant was in keeping with the Scandinavian view of

dyslexia 'Nhich was that dyslexia was a physiological variant distributed like other

traits in a near normal fashion with a high degree of probability that the trait was

inherited ( Hallgren, 1950). In a later discussion, Silberberg and Silberberg (1971)

proposed that hyperlexia should be viewed as existing at the opposite end of the

continuurn to dyslexia.

Out of the 28 cases of hyperlexia encountered by Silberberg and Silberberg

(1 971), 3 were diagnosed as autistic and a high number were "evidencing behaviours

typically associated with neurological dysfunction". Although the Silberbergs noted

that it was interesting there were children with behavioural disorders, including

autism, amongst their subjects, they did not mention any possible association with

hyperlexia. However, they did find these hyperlexic children "very reminiscent of the

idiot savant" because of their word calling abilities. They also expressed some
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amazement that the autistic children who were in their study were unable to

participate in a normal educational setting and yet were able to score so far above

grade levd in word recognition.

Silberberg and Silberberg (1968-1969) designated children as hyperlexic if their

reading score was 1 year above expected level in the first three grades and 1.5 years

above expected word recognition level in the fourth, fifth, and sixth grades. The

child's expected level was the level which coincided with his or her IQ level. This

criterion ,,vas later slightly changed by the authors so that to be classified as hyperlexic

required an observed reading level which was above expected word recognition level

by 1.5 in Grades 1 and 2, 2.0 in Grades 3 and up (Silberberg & Silberberg, 1971). The

children's reading levels were measured using the Wide Range Achievement Test

(WRAT) and The Gilmore Reading Test. No comprehension measurements were

given but as before it was noted that the children's comprehension skills were

consistent with their other poor language skills. Some of the children were unable to

communicate at all. Twelve of the original 28 children were followed up and retested

at times varying from 1.1 years to 4.5 years. All the retested children had gone from

an average of2 grades above expectation to an average of2.5 grades above

expectation. No further follow up data were reported so it was not known at this timt:

whether hyperlexia persisted through into high school.

Silberberg and Silberberg's ( 1968 -1969,1971) interest in hyperlexia was not

so much in how these children learnt to read but more the implications for them in an

educational setting. They were particularly concerned that teachers would view these

children as being very gifted or highly intelligent, because well developed reading

skills were thought at that time to equate "with intellectual capacity". They suggested

that "the lexistence of such a trait needs no investigation. Rather, it is the impact of
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such a condition on the child which should be the object of research" (Silberberg &

Silberberg, 1968-69). Later Cohen, Campbell and Gelardo (1987) were to echo

Silberberg and Silberberg's concerns for the hyperlexic child in the classroom. Cohen

et al noted that the child who performs well superficially at a skill such as decoding

would not be thought to have need of special education.

Three characteristics consistently appear amongst the children whom Silberberg

and Silberberg first reported on. These characteristics were later adopted by nlany to

define hyperlexia.

1. early onset

2. discrepancy between word recognition and comprehension

3. presence of a developmental disorder

Further discussion on Silberberg and Silberberg's studies on hyperlexia (1967,

1968, 1971) was generated at a Hyperlexia Symposium in 1971. Not all at this

Symposium agreed that hyperlexia was on the opposite end of the continuum to

dyslexia and some even called the term misleading. De Hirsch (1 971) said that the

hyperlexic children were "word calling" and that this was not true reading because

reading involves a number of subskills. She also suggested that the term hyperlexia

diverted "'attention away from the important problems of poor reading comprehension

and its implications for later academic failure". Whilst Campbell (1971) also thought

that the Silberbergs' "lack of distinction between word calling skill and other skills

such as comprehension" was "short sighted", she did agree with Silberberg and

Silberberg that one problem faced by hyperlexic children were teachers who equated

good word calling ability with high intellectual ability and therefore the expectations

of teachers were often unrealistic for these children. At this symposium, Tien (1971)

claimed that poor intellectual ability coupled with language difficulties were the cause
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of the conrlprehension problems present in hyperlexic children. From this symposium

came a change in emphasis from the decoding skills of the hyperlexic to their poor

comprehension and language skills. From these early discussions, reports of children

who were described as hyperlexic began to appear spasmodically in journals and

books.

The Child Neurology Society Task Force (1981) published the Nosology of

Higher Cerebral Function and in here described hyperlexia as a variant of the language

disorder subtype of Developmental Dyslexia.

Incidence of Hyperlexia

Several studies have attempted to estimate the incidence of hyperlexia but to

date there are no firm figures on just how prevalent hyperlexia is. Rimland (1978)

found that 100/0 of autistic children have savant skills which included hyperlexia.

Using this data and the rate of mental retardation and autism in the general population,

Goldberg (1987) suggested that the incidence of hyperlexia was less than one case per

100,000 \vith a sex ratio of 10 males to 1 female. Aram (1997) found that hyperlexic

males outnumbered females 7: 1 in the case studies which she reviewed but provided

no data as to the overall incidence of hyperlexia.

Burd, Kerbeshian and Fisher (1985) screened all school children between the

ages of 5 and 18 years who lived in North Dakota (USA) to identify those children

who had pervasive developmental disorder (PDD) including autism. Sixty six children

were subsequently identified as having autism or PDD and, of these, four were said to

be hyperll~xic using Needleman's (1982) criteria, which were that hyperlexia occurs in

a developmentally disordered population, has a very early manifestation, emerges
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suddenly and is self generated, has a driven, compulsive, ritualistic and indiscriminate

quality and is in advance of cognitive and other linguistic abilities. Burd et al

calculated that hyperlexia had a prevalence rate of 6.6% amongst school aged children

with pervasive developmental disorders and a gender ratio of 3: 1 in favor of boys.

Whitehouse and Harris (1984) reviewed the records of 155 children who had

been diagnosed with infantile autism at Johns Hopkins University since 1968 and

found that 52 of these children were described as hyperlexic. A random sample of

3000 children at the same University identified 4 children as autistic and hyperlexic

between the years 1966 and 1969.

Richman and Wood (2002) identified 40 children from a pool of 1635 as

hyperlexic. All the children had been referred to a clinic for evaluation of learning

disability or attention deficit disorder. None of the children had identifiable

neurological or genetic diagnosis although two children were identified with POD.

This group of children differed from the groups discussed previously because the

children ,vere not selected on the basis of the presence of pervasive developnlental

disorder although the subjects did have to have a history of some type of atypical

language development.

In a recent study, 12 children out of 80 with developmental delay were

described as hyperlexic (Grigorenko, Klin, Pauls, Senft, Hooper & Volkmar, 2002).

Of these 12 children, 11 were boys. The authors found that this gender difference was

not significant given that there were 68 boys and 12 girls in the study. The findings of

this study do not indicate that hyperlexia occurs more often in boys with Pervasive

Developmental Disorder compared with girls who have the disorder. Grigorenko et al

did not find any cases of hyperlexia amongst the children in their study that did not

have Pervasive Developmental Disorder, also referred to as Autism-Spectrum
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Disorder.

A calculation based on the published cases of hyperlexia to date, suggests a

ratio of approximately 4: 1 towards males, which is similar to that calculated by Burd.

Kerbeshian and Fisher (1985).

It is difficult to estimate the incidence of hyperlexia in the population in general

because apart from Richman and Wood (2002) who selected their subjects from

amongst children who presented because' of their learning disability rather than PDD,

the other studies have presented figures based on a population of children who have

PDD as "Tell as hyperlexia.

Tht~ ratio of males to females with hyperlexia is not surprising given that in

autism the ratio of males to females is 3: 1 or 4: 1 depending on the criteria used to

establish a diagnosis of autism (Lotter, 1966; Wing & Gould, 1979). Wing and Gould

estimate that the incidence of autism in the general population is 2 per 1000 people so

if not all those with autism have hyperlexia then the incidence of hyperlexia must be

less than :2 in 1000 in the population as a whole.

A calculation based on Wing and Gould's (1979) estimate of autism in the

general population and Burd, Kerbeshian and Fisher's (1985) figures of a 6.60/0

incidence of hyperlexia amongst school age children with pervasive developmental

disorders~, suggests that the incidence of hyperlexia among children who have

pervasive developmental disorders could be in the order of 14 per 100,000 children

Until the criteria for diagnosing hyperlexia are better defined it will be difficult

to give a lmore accurate picture of the incidence of hyperlexia in the population in

general or in the autistic population.
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Features of Hyperlexia

Early definitions of hyperlexia emphasized the discrepancy between word

recognition and comprehension. Early onset of word recognition and behavioral

abnormalities were other characteristics mentioned in connection with hyperlexia. An

association between linguistic skills of the hyperlexic child and their comprehension

skills were considered by some to be important in defining hyperlexia (Cobrinik,

1974; Cohen, Campbell & Gelardo, 1987; Goldberg & Rothermel, 1984; Healy,

Aram, Horowitz & Kessler, 1982; Huttenlocher & Huttenlocher, 1973; Mehegan &

Dreifuss, 1972; Richman & Kitchell, 1981).

Several questions arise concerning the criteria used to define hyperlexia. These

questions come about because differing diagnostic criteria have been used when

deciding if a person is hyperlexic. For example Rispens and Van Berckelar (1 991 )

applied the double discrepancy definition of Snowling and Frith (1986) ( that is:

hyperlexia is characterized by both surprising decoding success but surprising

comprehension failure) to the twenty children in the Whitehouse and Harris (1984)

study and found that only five children could really be described as hyperlexic. The

two most common inconsistencies in the definition of hyperlexia appear to be the

degree of discrepancy between word recognition and comprehension as mentioned

above and the presence of developmental delay. Some of these inconsistencies are

discussed in the following sections. Early onset of word recognition is generally

accepted as being one of the criteria for the diagnosis of hyperlexia although not all

have considered this a diagnostic feature.
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Early Onset

Early onset of decoding skills has frequently been noted in the literature and has

often preceded other developmental milestones. Silberberg and Silberberg (1967) did

not specify early onset as one of the defining features of hyperlexia and as a

consequence some investigators have seen age of onset as being important in their

definition of hyperlexia whilst others merely noted the age of onset. Aram, Ekelman

and Healy (1984) only included children in their study whose word recognition had

been apparent before they went to school. The six year old hyperlexic Sardinian boy

(TA) reported by Cossu and Marshall (1990) who read in Italian, did not demonstrate:

any reading skills before he went to school but they were quickly evident once he

began school. Although this child had shown no interest in print materials before he

began his schooling, it is possible that he was capable of decoding words before this

but because his family was described as only functionally literate and did not buy

newspapers or other reading matter, perhaps TA had had no opportunity to show that

he was able to decode. Most hyperlexic children are prolific, spontaneous readers of

any writt~~n material but TA would only read when asked to. Aram (1997) included in

her definition of hyperlexia that the child should have developed "extensive word

recognition prior to age 5". Nation (1999) has proposed that "early onset relative to

other cognitive abilities may be more relevant than early onset relative to

chronological age" and did not include age of onset in her summary of the

characteristics and key features of hyperlexia.

Age of onset was not even considered as one of the criteria for a diagnosis of

hyperlexia in a study carried out at Yale ( Grigorenko et aI, 2002) because the children
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in the study had never actually been tested for hyperlexia before and many pieces of

information were not included in their early files.

Not only do hyperlexic children generally develop decoding skills at an early

age but nlost also appear to be compulsive readers of print material to the extent that

the preoccupation with print often replaces other types of childhood activities (Aram.

1977; Healy, Aram, Horwitz & Kessler, 1982; Mehegan & Dreifuss, 1972; Sparks,

2001; Whitehouse & Harris, 1984). This preoccupation with print material is akin to

the preoccupation frequently shown by those with savant skills.

Whilst early onset is present in many cases of hyperlexia, it may also be seen in

children \¥ho have been described as precocious readers (Jackson, 1988; Jackson,

Donaldson & Cleland, 1988; Needleman, 1982; Pennington, Johnson & Welsh, 1987).

Jackson et al defined a precocious reader as one whose reading progress was

substantial before they entered first grade and they have learnt to read without formal

instruction. Jackson (personal communication, January 27, 1999) suggested that

hyperlexics could be a subgroup of precocious readers but only if their oral language

developtnent was retarded or abnormal. Otherwise hyperlexic children who did not

exhibit abnormal or retarded language skills should be termed precocious readers.

Jackson has found that comprehension skills of precocious readers can sometimes lag

behind their decoding skills, somewhat blurring the distinction between precocious

and hyperlexic readers. Early onset is a frequently mentioned feature of most cases of

hyperlexia but it is not diagnostic in itself.
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Developmental Delay

Aram and Healy (1988) in their review of published studies of hyperlexia prior

to 1988 noted that all of the subjects in those studies presented with some form of

developmental delay and they maintained that developmental delay was "part of the

phenomenon of hyperlexia~~.Developmental delay has included the presence of

autism~ pervasive developmental disorder (PDD)~ language delay~ neurological and

cognitive delays. Aram~ Ekelman and Healy (1984) considered that developmental

delay was as much a part of hyperlexia as was decoding and they only included

children in their work on hyperlexia who had both developmental delay and

hyperlexia~ as did Mehegan and Dreifuss (1972). Examination of the hyperlexic cases

described in the literature to date have~ with one exception (Pennington~ Johnson &

Welsh~ 1987), all reported some form of developmental delay. The most frequent

developmental delays were those seen in autism and or language delays.

The Yale study by Grigorenko et al (2002) mentioned previously noted that all

of the hyperlexic children in the study had a diagnosis of either autism or PDD-NOS

(Pervasiv1e Developmental Disorder not otherwise specified) although all the children

in the study had severe developmental delays and social problems~ no cases of

hyperlexia were found amongst the children who did not have PDD-NOS or autism.

The one case of hyperlexia without reported developmental delay of any kind is

that oftht~ young boy described by Pennington et al (1987). No delays had been noted

in developmental milestones and there were no autistic like features such as a lack of

social responsiveness or unusual reactions to environmental stimuli. There had been

some mild speech articulation difficulties but these had shown great improvement by

the time he was 4 years 2 months old. Pennington et al proposed that lack of any
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pathological development indicated that pathological language and social

development was not necessary for the development of hyperlexia. The subject of

Seymour and Evan's (1992) study had not been diagnosed as autistic but did tend to

be socially withdrawn and have impaired language production.

Developmental delay of some form has been described in all reported cases of

hyperlexia except for that of Pennington et aI, so it can be said that to date,

hyperlexics do present with co-morbid conditions, although the degree and severity of

these conditions varies considerably from case to case. Do the co-morbid conditions

have to b(~ present before a diagnosis ofhyperlexia can be given? According to Aram

and Healy (1988, p.77) "abnormal or deficient development in other areas is as much

a part of the phenomenon ofhyperlexia as is advanced word recognition". Burd and

Kerbeshian (1988) have argued that "hyperlexia is a meaningful diagnosis only in

mentally retarded patients and it is probably confined to retarded patients with PDD"

(p. 234). It would seem more appropriate to say that hyperlexia is more often than not

associated with language delay and or other developmental delays such as autism.

The following are some of the features that Nation (1999) suggested were

characteristic of hyperlexia:

1. In most cases, reading comprehension is commensurate with the levels

expected for mental age, although there may be a minority of children for

whom reading comprehension is also impaired relative to mental age.

2. Most hyperlexic individuals show (sometimes profound) cognitive, linguistic

and social impairments. Verbal skills are usually impaired and there is a

tendency for poor performance on tasks requiring problem solving, decision

making or judgment. In contrast, rote memory and perceptual abilities are

relative strengths.
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3. Many hyperlexic children are autistic or show behavior that is described as

autistic like. Three features of autism, preoccupation, circumscribed interests,

and weak central coherence may be particularly relevant for understanding the

pattern of reading behavior associated with hyperlexia.

There is no "neat' definition ofhyperlexia, but it is obvious that hyperlexics

should demonstrate a discrepancy between word recognition and comprehension.

Word recognition should be in advance of that expected from mental age whilst

comprehension is commensurate with verbal mental age. Developmental delays,

particularly of language and those seen in autism, are typically seen in hyperlexic

children but their severity and type may vary from child to child. Age of onset is

frequently mentioned in the literature as an identifying feature of hyperlexia but as

mentioned before it is not a defining feature.

Neurological Investigation of Hyperlexia

Electroencephalograms (EEGs)

Neurological findings which have been reported in hyperlexics range from overt

seizures to a completely normal profile. Of the four children studied by Mehegan and

Dreifuss (1972), two had abnormal electroencephalograms (EEGs) showing diffuse

generaliz1ed slowing, another had agenesis of the corpus callosum while the fourth

child had been diagnosed with craniostenosis. Mehegan and Drefuss concluded that

hyperlexia occurred as a result of cortical dysfunction. The mute child described as

hyperlexic by Elliott and Needleman (1976) had an abnormal EEG with spikes and

waves in the left temporal region and sometimes in the right temporal region.
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Abnormal EEGs have also been reported in other hyperlexics. One of the female

subjects in Cohen, Campbell and Gelardo's (1987) study had an EEG which showed

focal polyspike and spike- wave activity, left posterior parietal/occipital region. LA, a

male hypt:rlexic child who had been born at 25 weeks, had EEGs which have

continually shown bilateral spikes and slow waves, right greater than left (Glosser,

Grugan & Friedman, 1997).

NOlmal EEGs have been reported on severely impaired hyperlexics (Aram,

Rose, & Horwitz, 1984; Burd, Fisher, Knowlton & Kerbeshian, 1987; Goldberg &

Rothermel, 1984). Lebrun, Van Endert and Szliwowski (1998) noted that regular

EEGs on their trilingual hyperlexic girl varied from normal to ones exhibiting

paroxysmal activity. No reasons for her sometimes abnormal EEGs were found. BR,

one of the: children in Cossu and Marshall's (1986) study, had an abnormal EEG when

she was 7 years 10 months old but after being prescribed anti-epileptic medication her

EEG improved and at 12 years 5 months her EEG was normal. The other child in the

same study was reported to have "slight non-specific diffuse abnormalities".

Brain Scans - Computed Tomography (CT)

COlTIputed tomography (CT) scans have been reported for a very small number

of cases of hyperlexia. As with EEGs, CT scans have also produced both normal and

abnormal results. In one study, two children had CT scans which were normal but they

were abnormal in the third child, where a left paraventricular white matter lesion

consistent with infarction was found (Cohen, Campbell & Gelardo, 1987). Another

child had a CT scan which indicated enlarged ventricles, greater on the left (Glosser,

Friedman & Roeltgen, 1996). Normal scans have been reported for other hyperlexic
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children (Cossu & Marshall, 1990; Tirosh & Canby, 1993). It is difficult to draw any

worthwhile conclusions from the small number of studies which have included CT

scan results because the children who have had the scans have had other comorbid

conditions which may well have been part or wholly responsible for any abnormalitit::s

seen on the scans.

Magnetic Resonance Imaging (MRI) and Positron Emission Tomography (PET)

Neither EEGs nor CT scans have been able to provide any conclusive evidence

as to what may be the cause or causes of hyperlexia. The increased use of MRIs and

PET scans to help investigate developmental dyslexia may also corne to be useful in

the neurological investigation of hyperlexia. Current research using MRIs has

indicated that the planum temporale are symmetrical in the majority of dyslexics (up

to 70% in some studies such as those of Larsen, Hoien, Lundberg & Odegaard, 1990)

whereas in the majority of normal readers they are asymmetrical (Snowling, 2000).

Comparisons between MRI and PET scans of the brains of hyperlexics and dyslexics

may yield some clues as to the causes of hyperlexia. It is interesting to speculate about

the structure of hyperlexics' brains particularly in light of the fact that hyperlexia has

been regarded by some as an opposing disorder to dyslexia. To date no cases of

hyperlexia have been published which included MRI or PET scans.

MFUs have been used in a longitudinal study of a large sample of autistic

children and adults to document CNS abnormalities (Couchesne et aI, 2001). From

this longitudinal study, structural and growth abnormalities have been identified in

autistic children and adults. The results of the MRIs from the autistic subjects have

been comipared with normal controls. Results to date indicate that in the youngest



24

autistic subjects (the subjects ranged in age from 29 months to 42 years) the cerebrum

exhibits increased growth particularly in the frontal and temporoparietal regions. The

younger subjects had exhibited very little growth of the cerebrum if any at all by the

time they were assessed at a later age. The cerebellum, particularly the cerebellar

vermis and dentate gyrus, were both hypoplastic no matter how young the autistic

subject was. Subsequent follow-up indicated that only the dentate gyrus had a normal

increase in size commensurate with age. Autism or PDD is frequently present in cases

of hyperlexia so a comparison of MRIs from children with autism and those with both

autism and hyperlexia may prove of interest.

Prenatal, Perinatal and Postnatal Events

Th(~ presence or absence of these events has been documented in some cases 0 f

hyperlexia. Where this information has been included, there are as many cases noting

abnormal events as there are cases where no abnormal events had occurred. Other

studies provided no information as to the presence of prenatal, perinatal or postnatal

events and it can only be assumed that this information may not have been available

or was not considered relevant to the particular author's study ofhyperlexia ( eg.,

Graziani, Brodsky, Mason & Zager, 1983; Grigorenko et aI, 2002; Healy, 1982;

Kistner, Robbins & Haskett, 1988; Needleman, 1982; Richman & Kitchell, 1981;

Silberberg & Silberberg, 1967, 1969; Whitehouse & Harris, 1984).

Anlong the prenatal events which have been reported have been a small number

of cases of toxemia (Cohen, Campbell & Gelardo, 1987; Tirosh & Canby, 1993) and

one mother was reported to have contacted German Measles during the first month of

her pregnancy (Burd, Fisher, Knowleton & Kerbeshian, 1987). The mother of the
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twins in Smith and Bryson's (1988) report already had hepatitis Band G6PD

deficiency (a red cell enzyme-glucose 6 phosphate dehydrogenase) before she became

pregnant and this was further complicated by bleeding and infection during the course

of her pregnancy. Her twins were subsequently diagnosed with G6PD deficiency at

birth and were transfused for anaemia.

No consistent perinatal events have been reported apart from the need for

caesarian sections in some cases with scant information as to why these may have

been necessary. Two children were reported to suffer from respiratory distress, one

child having been found at delivery to have the cord lightly wrapped around its neck

(Elliott & Needleman, 1976; Tirosh & Canby, 1993). A number of children were

reported to be premature births (Cobrink, 1974; Cossu & Marshall, 1990; Glosser,

Friedman & Roeltgen, 1996; Huttenlocher & Huttenlocher, 1973; Mehegan &

Dreifuss, 1972; Patti & Lupinetti, 1993; Smith & Bryson, 1988; Sparks, 1995) but

details surrounding the premature births are scant.

Postnatal diagnoses have included jaundice, seizures, anoxia, hypoglycemia,

cyanosis and apnea but these were very infrequent diagnoses. Tirosh and Canby

(1993) reported no significant differences between the group ofhyperlexic/autistic

children in their study and a control group of autistic children matched for age, sex

and IQ, on the incidence or type ofpre-, peri- or neonatal (postnatal) events.

Lack of any pre-, peri- or postnatal event or events is equally evident in the

hyperlexic literature (eg. Cobrinik, 1974; Cohen, Campbell & Gelardo, 1987; Cossu

& Marshall, 1986; Goldberg & Rothermel, 1984; O'Connor & Hermelin, 1994;

Pennington, Johnson & Welsh, 1987). The inconsistency of the presence or absence

and type of prenatal, perinatal or postnatal events does not provide any conclusive

evidence as to their role in the development of hyperlexia.



26

Aspects of Language and Cognitive Functioning in Hyperlexia

Verbal language deficits and or abnormalities often bring hyperlexic children to

the attention of speech pathologists or other professionals (Aram & Healy, 1988).

Delay in language skills including expressive and or receptive language,

comprehension deficits and the presence of delayed or immediate echolalia are

recurring themes in the literature. Prosodic irregularities and impaired articulation as

well as pe:rseveration have also been reported. This section covers aspects of language

and cognitive processing other than material especially pertinent to comprehension in

hyperlexia. Those aspects of language pertinent to comprehension in hyperlexia are

described in Chapter 3.

Language Delay

Language delay is not uncommon amongst hyperlexic children and many of

these same children have demonstrated printed word recognition before or about the

same timt~ as talking has begun (Aram, Rose & Horwitz, 1984; Elliott & Needleman,

1976; Lebrun, Van Endert & Szliwowski, 1988; Mehegan & dreifuss, 1972; Patti &

Lupinetti, 1993). Goldberg and Rothermel (1984) reported that none of the eight

children in their study had spoken before the age of three years with one child, C.K.,

not speaking until he was six years of age. When speech did appear in these children it

was often echolalic and dysarthric due to cluttered prosody.

Onc~ child used no speech before she was seven and a half years old apart from

saying "rnama" and "dada" although she read aloud from a very early age (Aram,



27

Rose & Horwitz, 1984). All hyperlexic subjects in some studies were reported to have

presented with severe delays in expressive language, although they could denl0nstrate

recognition of printed words from a very early age (Cohen, Campbell & Gelardo,

1987; Healy, 1982). Reports of children who used a few single words about one year

of age and then stopped talking until they were around five have also appeared in the

literature (Healy, Aram, Horwitz & Kessler, 1982). Many of these same children had

obvious delays in the use of connected speech before the age of four or five and when

they did use sentences they were not always appropriate or related to the matter under

discussion.

Many of the children reported to be hyperlexic have been described as autistic

or showing autistic features where language and or speech delay is quite common.

Therefore it is not surprising that speech and language difficulties persist in many of

these children as they get older. The two hyperlexic boys who were followed by

Sparks (1995, 2000) were reported to have achieved normal language milestones

although their oral language was said to be characterized by prosodic irregularities and

an abnorrnally fast rate of speech.

TA, an eight year eleven month old hyperlexic boy from Sardinia, seen by

Cossu and Marshall (1990), had delayed language milestones but between four and

five years of age he became a fluent speaker of Italian with ""good phonology,

morphology, and syntax."(p.23). His verbal communication was often inappropriate

and not very relevant to the discussion at hand. At least 90% of reported cases of

hyperlexia in the literature have mentioned language delay. This percentage could be

higher because some cases merely reported that the child had been diagnosed as

autistic \vithout giving any detailed knowledge about their language developlnent.



28

Apraxia in Hyperlexia

A c:ase of hyperlexia in an apraxic female child was described by Elliott and

Needleman (1976). This child had a complete absence of expressive speech but had

shown an interest in printed words from about fifteen months old. She communicated

with the use of a magnetic letter board, prewritten cards and a typewriter. This child

was said to have good comprehension of spoken language because she was able to

follow one -, two - and some three - part commands presented in both written and oral

forms. Apart from this child's ability to follow commands, no other information about

her comprehension skills was given.

Gfthe twenty boys in Whitehouse and Harris's (1984) study, two boys were

described as having no verbalization of words but were able to point to words as they

were spoken, to a fifth grade level.

Another case of possible hyperlexia has been reported in a young girl \vho had

no expressive language and had been diagnosed as autistic (Bryson, Landry & Smith,

1994). The authors suggested that this child had many of the features of hyperlexia as

described by Needleman (1982) and that she was functioning "at the lower end of the

hyperlexic spectrum". The child appeared to use a visual process for spelling and

reading which was obvious when she was asked to spell words from a randOln array of

letters placed in front of her. According to the authors, she selected the letters which

she needed and then rearranged them until she was satisfied she had spelled the word

in question. This young girl could also decode words which were spelled to her orally.

Her reading was assessed by asking her to point to words which had been presented in

oral or written form. Attempts were made to get this child to use print as a means of
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communication but these were not successful. The young girl in Bryson et ai's study

was first seen by the authors when she was 13 years old and was reported to be very

interested in reading and spelling from a young age. In the three and a half months that

the authors worked with this girl her preoccupation with print declined although her

social cognition was reported to have shown a marked improvement. Both of these

cases have some features of hyperlexia but their apraxia has to some extent

constrain(~d their assessment. No other possible cases of hyperIexia associated with

apraxia were found.

Echolalia

Echolalia is the meaningless repetition of speech. It occurs quite commonly in

normal language development but may vary in its frequency and nature from child to

child (Bloom, Hood & Lightbrown, 1974). In normal children echolalia has usually

disappeared by about three years of age (Nakanishi & Owada, 1973; Slobin, 1968). If

echolalia is prolonged beyond this age it is usually associated with some foml of

language delay. It is often quite marked in the speech of autistic children (Kanner,

1946; Rutter, 1966; Wing, 1966). Rutter (1968) suggested that 75% of the autistic

population exhibited echolalia and that echolalia may serve a number of functions,

including communication, in the autistic child (Prizant, 1983). Howlin (1982) found

that the frequency of echolalia amongst autistic children varied according to their

language ability, being the most frequent among those with poor language ability. She

also found that as the autistic child's language ability improved their echolalic

frequency declined.

Tvvo forms of echolalia have been described, "immediate" and "delayed"
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echolalia ( Kanner, 1946). In immediate echolalia, the child repeats part or whole of

what they have just heard. Delayed echolalia occurs when the child repeats a

statement or phrase which he or she has heard in the past, at an inappropriate time or

place (Carr, Schreibman & Lovas, 1975).

The relationship between echolalia and comprehension ability in autistic

children \vas examined by Roberts (1989). She found that there was "an inverse

relationship between comprehension ability and the amount of echolalia in speech". In

other words, poor comprehension skills are associated with high levels of echolalia.

Roberts also confirmed the findings of Fay and Butler (1968) who concluded that

higher receptive language scores were found in mitigated echoers as opposed to less

mitigated echoers. As the receptive linguistic competence of the child improves he or

she is better able to manipulate the echolalic response and his or her utterances are

modified syntactically and semantically.

Aram and Healy (1988), in a review of over fifty published cases of hyperlexia,

found echolalia to be a feature of almost all of these cases. More recent reported cases

of hyperlexia have also mentioned echolalia as being present (Aaron, Frantz &

Manges, 1990; Kistner, Robbins & Haskett, 1988; Lebrun, Van Endert & Szliwowski,

1998; Sparks, 1995; Tirosh & Canby, 1993). Tirosh and Canby found that echolalia

was more: common in children who were both hyperlexic and autistic than in autistic

children "without hyperlexia. Although echolalia has so frequently been reported in

cases ofhyperlexia, only Siegel (1994) has suggested that answers given in some

comprehension tests are echolalic in nature and therefore do not give a true indication

of the hyperlexic child's comprehension abilities. These echolalic answers occur when

it is possible to use information verbatim from the text to answer a literal question.
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Prosodic Irregularities

No specific studies could be found that had particularly investigated prosodic

irregularities in hyperlexia although mention of prosodic irregularities in the speech of

hyperlexic individuals was made from time to time

Tht~ twelve children in Mehegan and Dreifuss's (1972) study were all reported

to read ""in a stereotyped rhythm" and their speech had prosodic irregularities. An

abnormal rate of speech as well as intonation patterns have been mentioned in the

literature (Aram, Ekelman & Healy, 1984; Cobrinik, 1982, 1984; Goldberg &

Rothermel, 1984; Sparks, 1995, 2000). DZ, who was first reported in Sparks (1995),

initially had quite significant prosodic irregularities and impaired intonation of speech

but by his second review (Sparks, 2000) his prosodic irregularities had decreased.

Generally, hyperlexic children demonstrate impaired communication skills but

prosodic abnormalities do not seem to be a defining characteristic of hyperlexia.

Nation (1999) has suggested that, in spite of their difficulties with language and

communication, these children may have satisfactory speech skills at the phonology

level. It is difficult to identify language impairments specific to hyperlexia because of

its comorbidity with other problems like autism and PDD.

Cognitive Skills in Hyperlexia

IQ Measures

There is a great deal of variation in the literature as to the levels of cognitive

skills amongst hyperlexic children, although most reports indicate that the majority of
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hyperlexie children have some degree of cognitive impairment. IQ scores have been

obtained using a variety of tests depending on the age of the individual and the

preferencf~ of the tester. Silberberg and Silberberg (1967) reported that the children

they first termed hyperlexic ranged in IQ from "mentally defective to bright normal"

(non testable to an IQ of 126). Some studies have described individuals whose full

scale IQ scores were below 60 (Aram, Rose & Horwitz, 1984; Glosser, Friedman &

Roeltgen, 1966). Group studies such as that of Healy, Aram, Horwitz and Kessler

(1982) have reported IQ scores ranging from 62 to 91. Richman and Kitchell (1981)

found full scale IQ scores ranging from 92 to 116 amongst the high functioning

hyperlexies in their study. Sparks (2001), in a follow up study of three children whom

he had first tested eight years previously (Sparks, 1995), reported full scale IQ scores

ranging from 51 to 77. Cobrinik (1974) reported IQ scores between 47 and 71 for his

case studies.

Generally performance scores are significantly higher than verbal scores

although verbal IQ scores higher than performance scores have been reported

(Fontenelle & Alarcon, 1982; Welsh, Pennington & Rogers, 1987). Cossu and

Marshall (1986) described two Italian girls, one of whom had such a low nonverbal

score that no performance IQ level could be determined and her total scaled score on

the WIse was 19. The other girl in this same study had a total IQ score on the WAIS

of 56 (verbal IQ was 57 and performance IQ was 60). A verbal IQ score 28 points

greater than performance IQ score has been reported (Kistner, Robbins & Haskett,

1988). In contrast, Richman and Kitchell (1981) found performance IQ scores on nine

of the ten children in their study to be 15 or more points higher than their verbal IQ

score.

Whilst good performances on subtests of verbal IQ have generally co-occurred
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with high Digit Span scores reflecting strength in short term memory, particularly for

non-related information (Cobrinik, 1974; Cohen, Campbell & Gelardo, 1987~

Huttenlocher & Huttenlocher, 1974; Kistner, Robbins & Haskett, 1988), in other

studies Digit Span was average, variable or low. For example, variable results for

Numerical Memory I and II (digits forward and back) were reported amongst the

twelve children in one study (Healy, Aram, Horwitz & Kessler, 1982). Digit Span

scores well below the mean have been reported (Cossu & Marshall, 1990; Goldberg &

Rothermel, 1984; Siegel, 1984; Sparks, 1995; Worthy & Invemizzi, 1995). In other

studies average scores have been noted for Digit Span (Cohen, Campbell & Gelardo,

1987; Seymour & Evans, 1992).

Strength on tasks requiring perceptual skills such as Block Design have often

been seen amongst hyperlexic children (Cobrinik, 1974; Goldberg & Rothermel,

1984). Strength in Block Building, a subtest from the McCarthy Scales of Children's

Abilities, was evident in all of the children in another study (Healy, Aram, Horwitz &

Kessler, ]982). Just as variable scores have been reported in Digit Span, so too have

variable scores been reported with tests of perceptual skills. The subject RL in the

study by Sparks (1995) demonstrated marked difficulty on all the subtests of the

Performance section of the WISC-R whilst DZ in the same study also experienced

some difficulty on the Block Design subtest.

Generally, hyperlexic individuals performed poorly on tests of picture

completion and picture arrangement (Cobrinik, 1974; Goldberg & Rothermel, 1984;

Richman & Kitchell, 1981; Seymour & Evans, 1992; Sparks, 1995). The poor

performance of hyperlexic children on picture completion and picture arrangement has

been compared to that seen in autistic children (Nation, 1999). Frith ( 1989) has

attributed the poor performance of autistic children on these tests to weak central
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coherence ( see discussion on Autism and Hyperlexia) and Nation (1999) has

suggested that weak central coherence may be a feature of the cognitive style of

hyperlexic individuals.

The most consistently poor scores amongst hyperlexic individuals have been

those sub-tests which assess language comprehension and production. Healy (1982)

found that all of the hyperlexic children in her study had great difficulty when asked to

repeat sentences and to listen to and retell a simple story. These same children also

found it difficult to provide meanings for common words. The two hyperlexic boys in

another study both had low scores on the Verbal Scale using the WISC-R, with one

child (RL) barely able to score on any of the Verbal subtests (Sparks, 1995). Apart

from the two studies already mentioned, many other studies reported similar results on

sub-tests 'which assess language comprehension and production (Fontenelle &

Alarcon, 1982; Goldberg & Rothermel, 1984; Kistner, Robbins & Haskett, 1988;

Seymour & Evans, 1992; Siegel, 1984).

Although these hyperlexic individuals demonstrated strength in some areas, it

was often only a strength relative to their other sub test scores and therefore was not

above the mean for that particular sub test. For example, the subject MP in Seymour

and Evan's (1992) study achieved his highest score on the Performance Scale of the

WISC-R in Block Design, a score of9. This was still beneath the mean for this test

but it did surpass his other scores on the Performance scale.

Hyperactivity and other attentional problems were mentioned in the literature

from timt~ to time. These problems can often make it difficult to achieve reliable

results (Cobrinik, 1974; Healy, 1982; Lebrun, Van Endert & Szliwowski, 1988;

Megehan & Dreifuss, 1972), clouding the picture ofIQ in hyperlexia.

Overall those hyperlexic individuals reported in the literature generally have
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better performances on sub tests which require visual perceptual skills and rote

memory. Poorer performances tended to occur when they were assessed on language

comprehension and language production. A broad range of IQs has been reported

amongst children with hyperlexia but no one cognitive profile appears to be

specifically associated with hyperlexia. A study of eighty children with pervasive

developmental disorder (PDD) which included twelve children who were found to be

hyperlexic found that there was a broad range of IQ scores amongst the hyperlexic

children but there was no difference statistically from those of children in the study

who did not have hyperlexia (Grigorenko et aI, 2002; Whitehouse & Harris, 1984).

Quantifying the Discrepancies in Hyperlexia

A number of attempts have been made to quantify the discrepancy between

decoding and comprehension in hyperlexics. One such discrepancy is that between the

level of ,,'ord recognition and chronological age and/or grade level. At the same time

attempts have been made to quantify the size of the discrepancy between word

recognition levels and reading comprehension and to address whether reading

comprehemsion level should be determined relative to verbal mental age or

chronological age.

The discrepancy between word recognition and comprehension is complicated

by the question of how comprehension levels are determined. In some cases a

discrepancy between word recognition and comprehension has been sufficient to call a

child hyperlexic. For example Temple (1990) described a 10 year old boy as

hyperlexic because he had a reading accuracy age of 12 years 4 months and a

comprehension age of 9 years 8 months. Whilst this child's reading accuracy was
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higher than what would have been predicted from his IQ and chronological age, his

comprehension, although poor with respect to his reading accuracy, was not poor with

respect to his age. Temple considered that there was a dissociation between this

child's decoding skills and his comprehension which was sufficient to describe him

as hyperh::xic (No data on this child's preschool skills was available to the author - C.

Temple, personal communication, September 23, 2002). This pattern of reading skills

is in fact not unusual and can be found in approximately 10 - 15 percent of children

who have decoding skills which are age appropriate (Stothard & Hume, 1992). Healy

(1982) made similar comments about school children often having a discrepancy

between vJord recognition and comprehension and the risk that the term hyperlexia

could become over generalized.

In comparison to Temple's study, Richman and Kitchell (1981) used the two

year discrepancy between expected word recognition and actual word recognition, as

Silberberg and Silberberg (1971) had proposed, for children in grades greater than

Grade 2. This criterion has not been closely followed in other reported cases of

hyperlexia. As well, all the children in Richman and Kitchell's study had average IQs.

In another study one of the main criterions used for a diagnosis of hyperlexia was that

the age equivalent Reading/Decoding score had to be at least 2 years above the age

equivalent level of intelligence (Grigorenko et aI, 2002). In total, these studies

demonstrate the variability of the discrepancy between decoding and comprehension

which has been used for a diagnosis of hyperlexia

Reading Quotient

Wdsh, Pennington and Rogers (1987) used a Reading Quotient (RQ) to
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evaluate single word oral reading in five hyperlexic boys. The Reading Quotient is an

index which compares decoding skill to full scale IQ score (Reading Quotient =

reading recognition age equivalent / mental age (Full scale IQ)). The Peabody

Individual Achievement Test (PlAT) Reading Recognition subtest (1970) was used to

measure single word oral reading and IQ was measured either with the WISC-R or the

WPSSI. According to Welsh et aI, a normal RQ is 1.00 and a score greater than 1.20

in a normal school age child would indicate reading precocity. On the other hand an

RQ less than 1 would typically be seen in dyslexia. All of the hyperlexic children in

Welsh et ai's study had RQs above 1.20 demonstrating that each child was precocious

for single word decoding. The children's comprehension was assessed by calculating a

Reading Comprehension Quotient. (RCQ). The RCQ compared performance on the

PPVT with full scale IQ (RCQ = PPVT(V MA)/ MA). A score of 1 would indicate

that comprehension ability (at the single word level) was equivalent to verbal mental

age. The five children achieved RCQs of 1 or slightly above 1, though not as high as

the RQ score. Using this methodology, Welsh et al concluded that there was no

comprehension deficit in hyperlexia because comprehension was as expected given

the subject's verbal mental age. It should be pointed out that Welsh et al only used the

RCQ to assess the level of single word comprehension, which relative to verbal

mental age is generally satisfactory. Pennington (personal communication, September

26, 2002 ) is of the opinion that even with connected text the reading comprehension

deficit in hyperlexics would be no worse than their language comprehension. In spite

of the fact that Welsh et al proposed the use of RQs quite some time back now, few

apart fron1 Kennedy (2003) and Richman and Wood (2002) appear to have used an

RQ to determine whether a child was hyperlexic or not. Nation (1999) recommended

the use of an RQ measurement when a child was though to be hyperlexic. She had
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expressed some concern that Snowling and Frith's (1986) diagnostic criteria were too

stringent and that those children who had exceptional decoding skills but not

comprehension deficits when compared to mental age would not be identified. She

suggests that when "a child's comprehension skills fall well below the level predicted

from both their word recognition level and chronological age" then a diagnosis of

hyperlexia should be applied. While there is not clear diagnostic criteria for hyperlexia

there is a risk of over generalization of the term. On the other hand the term may

become too restrictive and exclude those who are 'truly' hyperlexic.

Each of the characteristics seen as important in identifying cases of hyperlexia,

such as advanced decoding and impaired comprehension, is in reality a continuum.

For any continuum, differing cut-off points is arbitrary. Thus one can agree with

Nation (1999) that hyperlexia can not be regarded as a categorical syndrome. Instead

identification of cases will always remain a matter of decision, as it is with "dyslexia~'.

Sub Groups in Hyperlexia

MCClure and Hynd (1983) appear to be the first to propose that there may be

more than one variant of hyperlexia. The authors reviewed the literature that had been

published prior to 1983 and found that although hyperlexia was often associated with

autism-spectrum disorders there had also been reports of hyperlexia not associated

with autism-spectrum disorders. MCClure and Hynd suggested that this may provide a

basis for identifying two variants of hyperlexia. In one group hyperlexia was a

"secondary symptom of some autistic or retarded children". In these children,

although they had excellent decoding skills, their comprehension was consistent with

their mental age and capacity. The second group consisted of children who exhibited
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no autistic behaviours, had adequate intellectual skills but did have exceptional word

calling skills with a discrepancy between expected reading comprehension levels and

measured comprehension levels. The authors concluded that these children should be

called hyperlexic because they represented "a variant of the language disordered

syndrome". The authors cited the children in Richman and Kitchell's (1981) study as

representative of the latter group. The ten children in Richman and Kitchell's study all

exhibited a lower verbal IQ than performance IQ but all had a full scale IQ within the

normal range. Six of the children had presented with delayed speech and language.

Kistner, Robbins and Haskett (1988) found heterogeneity among their sample,

particularly on tests of memory, reasoning and reading comprehension which led thelTI

to question whether MCClure and Hynd were right in nominating that there might be

variants ofhyperlexia. Of the four children in Kistner et aI's study, two had been

diagnosed with infantile autism and the other two had autistic-like behaviors. If the

presence or otherwise of autism was to be used to differentiate hyperlexic variants

then the children in Kistner et aI's study according to MCClure and Hynd would have

been exarnples of hyperlexia secondary to autism.

The findings of a study comparing high-verbal ability hyperlexic children

(mental age consistent with reading age) and low-verbal ability hyperlexic children

(mental age less than reading age) with younger non retarded children matched for

mental age and reading age on tests of sentence level and text level comprehension is

interesting in terms of the sub group issue (Snowling & Frith, 1986).The test battery

included The Test for the Reception of Grammar (TROG ,Bishop, 1982) in both

written and verbal form, a series of sentences in which homographs were embedded, a

cloze passage in which the children had to chose an appropriate word from a choice of

three for leach space and a story in which they had to cross out any words which did
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not make sense. In all the tests, the performance of the high verbal ability hyperlexic

children \vas no different to that of the control children. The performance of the low

verbal ability hyperlexic children was not as good as the control children and the high

verbal ability hyperlexic children. Snowling and Frith concluded that there were no

differences between the reading behavior of hyperlexic children without autism and

hyperlexic children with autism. On the other hand, the low-verbal ability advanced

decoders demonstrated difficulties particularly with comprehension of larger units of

text. Two groups of children appear to emerge from Snowling and Frith's study. One

group had advanced decoding skills, high verbal ability and comprehension

commensurate with verbal ability whereas the other group had low verbal ability,

advanced decoding skills and comprehension worse than expected from their verbal

ability. It is this latter group that Snowling and Frith suggest are the 'true' hyperlexics.

Cohen, Hall and Riccio (1997) compared 16 children with Specific language

Impairment and hyperlexia (SLI +H ) with 46 children who only had Specific

Language Impairment (SLI). All the children had borderline to average verbal

intelligence and no child had been diagnosed with pervasive developmental disorder.

The hyperlexic children had to have demonstrated word recognition skills before the

age of six years and their word recognition skills on the Wide Range Achievement

Test - Revised (WRAT-R) had to be at "least 15 standard score points above the

highest estimate of nonverbal intelligence". Cohen et al showed that the SLI + H

children performed better on tests of visual - spatial skills and visual memory than the

SLI children and argued that this indicated that strong visual- spatial skills and visual

memory could provide an explanation for the exceptional word recognition skills of

the hyperlexic children. This particular study suggests that there is a variant of

hyperlexia that is not associated with autism-spectrum disorders.
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Aram and Healy (1988) in their review of hyperlexia identified two areas of

potentially quantitative differences among hyperlexics. One difference relates to

whether they demonstrate a preference for a phonological strategy or a visual strategy

for word identification whilst the other difference is the absence or presence of motor

speech disorders. Aram, Ekelman and Healy (1984) had tested twelve hyperlexic

children and found that on the Woodcock Reading Mastery Test (Woodcock, 1973)

they were able to distinguish two groups of hyperlexic children. One group scored

highly on Word Attack and Word Identification sub tests while the other group scored

poorly on Word attack and Word Identification. Neither age nor cognitive skill

differentiated between the groups. Aram et al did note that there was some overlap

between the groups in strategy preference depending on the material to be decoded.

Richman (1997) also identified two subtypes of hyperlexia. One subtype is

those children who have a language disorder and autistic- like symptoms and the other

subtype is the hyperlexic children who have a visual-spatial disorder and Asperger

like symptoms. Those children with a language disorder presented with lower verbal

IQ than pl~rformance IQ whereas the other subtype presented with a higher verbal IQ

than performance IQ. Richman and Wood (2002), in a more recent study identified

two groups of high functioning hyperlexic children, none of whom had a diagnosis of

PDD. Ollf~ group had a language learning disorder and good visual memory but made

a high percentage of phonetic word errors when reading (Language learning disability

group - LLD). The other group had evidence of a nonverbal learning disorder, visual

spatial deficits but fewer phonetic errors (Non verbal learning disability- NLD). The

two groups of children had comprehension scores, which were lower than their word

recognition scores with the NLD group achieving higher comprehension scores than

the LLD group. Both groups had similar numbers of sight word errors when reading
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but there ~vas a significant variation in the number of phonetic errors they made (see

Table 5). The full scale IQ scores of both groups were equivalent but differed on

measures of verbal IQ and Performance IQ. Differences in composite language skills

and composite visual-spatial/motor abilities were also noted between the two groups.

Table (l ) summarizes the findings from Richman and Wood's study.

Table 1

Characteristics oftwo hyperlexic groups ofChildren (Richman & Wood, 2002)

Language disorder Nonverbal disorder

hyperlexics (LLD) hyperlexics (NLD)

VerbalIQ 84.2 (SO 5.6) 108.5 (SO 4.7)

Performanl~e IQ 106.4 (SO 6.2) 87.6 (SO 6.1)

Full Scale IQ 96.8 ( SO 4.7) 98.3 (SO 4.7)

Visual Spatial motor 104.7 (SO 6.3) 89.3 (SO 4.7)

Language 79.2 (SO 4.3) 109.7 (SO 3.9)

Word Recognition (grade) 6.1 (SO 2.3) 7.2 (SO 3.4)

Reading Comprehension 1.2 (SO 1.7) 3.2 (SO 1.8)

(grade)

Sight word Errors (% of total 39 43

errors) *

Phonetic Errors (% of total 45 5

errors) *

Age (months) 128.3 (SO 11.4) 127.5 (SO 12.2)

* No examples of the errors made by the children were given although most of the
other NLD reading errors were mixed or semantic equivalent errors.
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Richman and Wood (2002 ) on the basis of their results suggest that different

neuro-devdopmental patterns may be associated with high functioning hyperlexia

resulting in hyperlexia as a language disorder or hyperlexia as a visual spatial

disorder. These two divisions of high functioning hyperlexia are not unlike those

proposed by Aram and Healy (1988), who had previously reported that hyperlexic

children could be distinguished by their ability to read non words and hence their

better use of phono-grapheme rules, as opposed to other hyperlexic children in their

same study who demonstrated very elementary knowledge of phono-grapheme rules

(Aram, Ekelman & Healy, 1984).

Treffert (1988, 1989), who has extensively studied savant skills in autistic

children, has described hyperlexia as a splinter skill. In a recent communication with

Dr. Treffert (personal communication, April 30, 2002) he proposed that hyperlexia be

subdivided into three types:

1. Precocious reading skills in otherwise normal children.

2. Hyperlexia itself as a stand alone condition with poor comprehension,

impaired social skills and some autistic like behaviors, all of which improve

as language acquisition skills increase.

3. Hyperlexia as a splinter skill in children with autistic-spectrum disorders and

comprehension commensurate with their verbal mental age.

Treffert's second group is very similar to the language disorder group of

Richman described earlier.

Precocious readers can be found in the normal population and have not been

described as hyperlexic except by Niensted (1968). Jackson, Donaldson and Cleland

(1988), in their work with precocious readers who were developmentally normal, did
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find a subgroup in their sample that had a similar picture to that seen in hyperlexia

with regards to non word reading and comprehension. The children in this sub group

were not developmentally delayed and Jackson and Cleland did not describe them as

hyperlexic. Jackson prefers to restrict the term hyperlexia to those children who have

advanced decoding skills but whose oral language development is retarded or

abnormal (Jackson, N.E, personal communication January, 27, 1999). The young

preschooler of Pennington, Johnson and Welsh (1987) who was a precocious reader

had no developmental delay and was not described as hyperlexic. The inclusion of

precocious reading in otherwise normal children as a form of hyperlexia seems

unnecessary and may detract from those children who are hyperlexic and need

educational and other support. Normal children with precocious reading skills are not

unusual but no reference apart from Niensted (1968) could be found in the literature

where pre,cocious readers were described as hyperlexic.

What advantage is there in sub typing hyperlexic children? Can the presence or

absence of autism spectrum disorder be used to sub type hyperlexics? Should

performance versus verbal IQ levels be used to distinguish sub types? Do hyperlexics

rely more on the lexical or non lexical pathway for word recognition and should this

be used as a way of sub typing hyperlexia?

The:re is a great deal of overlap in the degree of symptoms which may be

present in autism spectrum disorders and these symptoms may vary depending on the

child's age. In spite of the DSM-IV and lCD-10, it is still not always possible to give a

firm diagnosis of autism, and "autism spectrum disorder" is often given instead. Some

children are described simply as having autistic traits such as poor social skills or

semantic pragmatic language disorder. Hyperlexia has been reported in children with

autism, children who do not have an autism spectrum disorder and children who
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exhibit SOIne autistic traits.

There is wide variation across the literature with respect to verbal and

performance IQ scores so a subtyping using performance versus verbal IQ score does

not seem particularly useful. It is true that Richman and Wood (2000) found they

could subtype the children in their study into two reasonably well defined groups but

these children were all high functioning hyperlexics and this is not the case with many

other hyperlexic children.

What may be useful is sub typing with respect to the predominant decoding

strategy used by the hyperlexic reader. This could enable suitable programs to be

designed to target weaknesses including language skills and would obviate the need to

have rigid sub groups. While hyperlexic children share advanced decoding skills and

poorer cOlnprehension skills there is much variation in such skills as well as language

skill from one hyperlexic child to another making clear cut sub typing difficult.

In summary, attempts to subtype hyperlexia run foul of a wide range of reading

patterns and associated (or not associated) comorbid deficits. It also faces the

problem, noted with regard to defining hyperlexia itself, that many of these

characteristics, such as language delay, are continuous variables, with the usual

problems of defining cut-off points.

Longitudinal Studies of Hyperlexia.

There is only a handful of longitudinal studies of hyperlexia which have been

published. Aram (1997) in her review of the published articles on hyperlexia

comment1ed that there did not appear to be any long term studies of children with

hyperlexia but thought that from clinical experience there may be some improvement
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in language impairments over time, although the hyperlexic child would always

experienct: some problems with language.

Siegel (1984) reported on a young girl, A.E, who had been studied from infancy

because she had been a preterm baby with a birth weight of less than 1500 grams. The

mother of this child reported that A.E had appeared to show interest in words and

reading from about three years of age. At this same age her cognitive and language

abilities as measured with the Stanford-Binet were significantly delayed. By the time

this child 'was 6 and 7 years old she had word recognition skills which were \vell in

advance of her age even though her full scale IQ (WISC-R) was 58. When tested at 7

years 9 months with The Gilmore Oral Reading Test she read words at a 9 and 10 year

old level. She was not able to answer questions about what she had read and the

author questioned whether she even understood the question. A.E's acquisition of

language skills was markedly delayed throughout her development. Siegel described

this child as hyperlexic because of her language and cognitive disorders together with

her advanced word recognition skills.

TWlenty autistic boys were followed over a period of time ranging from 7 to 17

years by 'Whitehouse and Harris (1984). This study was one of the few group studies

found which indicated the ethnicity of the participants. (The interesting point about

ethnicity is that hyperlexia does not appear to be confined to any particular ethnic

group).The group included five African-American boys and two Hispanic boys. The

IQs of the boys ranged from 20 to 144 (severely retarded to gifted). All parents had

expressed concern about the language development of their child, a preoccupation

with reading and the development of decoding before the age of five years, sometimes

as early as two years of age. Two of the children had no verbalization at all but were

able to point to words as they were read out from standardized lists. In some of the



47

boys, verbal intelligence did improve over time. Word recognition scores exceeded

what would be expected from IQ scores and chronological age and, apart from one

child, word recognition always exceeded reading comprehension.

A t\VO year study of two autistic boys who had normal intelligence was carried

out by O'Connor and Hermelin (1994). Both boys had begun to read around three

years of age. Over a two year period the boys were tested at six monthly intervals with

The Neale: Analysis of Reading Ability. The boys read flawlessly on each occasion

they were tested. Their comprehension score for the same test was "approximately

equal" to the score expected for their mental age but a little higher than that expected

for their chronological age. The authors did not think that the two boys were

hyperlexic using Snowling and Frith's (1986) definition but found that their pattern of

reading skills were similar to those described by Elliott and Needleman (1976). Elliott

and Needleman had concluded that "there are children who have an advanced reading

ability, which is not necessarily accompanied by lack of comprehension". O'Connor

and Hermelin used this criterion to classifY their two subjects as hyperlexic \\-'hile at

the same time also describing them as autistic savants.

The most recent of the longitudinal studies is that of Sparks (2000). Sparks

followed three children who had all read words from a very early age. The two boys in

the study were described as hyperlexic and the third child, a girl, had read words from

a very early age but was not described as hyperlexic. The two boys were noted to have

language problems, although the girl was described as very verbal but with behavior

problems. The two boys had low scores on the comprehension subtest of the WISC-R

as well as poor reading comprehension. Sparks' interest in these children was in

determining their phonemic awareness skills. These same three children had been

initially assessed by the same author (Sparks, 1995). He found that their phonemic
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awareness was still "not commensurate with their word reading skill". An interesting

finding which emerged in the follow-up study was that the word recognition of the

children had decreased by one to two standard deviations.

A longitudinal study over two years was undertaken to follow the development

of the spelling of a hyperlexic child (Glosser, Friedman & Roeltgen, 1996; Glosser,

Grugan & Friedman, 1997). The authors hoped to show that there was a single

orthographic and phonological processing system for reading and writing. A young

boy, L.A, \vas tested at six, seven and eight years old for reading, comprehension and

spelling. This child had generalized cognitive dysfunction but well developed word

recognition skills which had become apparent when he was about three and a half

years old. His auditory and reading comprehension was very poor. At age six, L.A was

barely ablt~ to spell his own name but by age seven his spelling had improved

considerably and by age eight he was able to write to dictation. The authors

concluded that as his orthography for reading developed so too did his orthography for

spelling and this in tum provided evidence for a single orthographic and phonological

processing system for reading and writing.

A dc~scriptive study which reviewed eighty children who had attended a clinic

for developmental disabilities over a period of thirteen years was carried out at Yale

University (Grigorenko et aI, 2002). Twelve children were thought to be hyperlexic

and six of these children were assessed twice over the period of the study. Grigorenko

et al found no evidence in their sample of a gender bias towards boys. There was a

higher incidence ofhyperlexia in children with PDD-spectrum disorders (they found

no cases of hyperlexia in non PDD-spectrum disorder children) and the children

presented with a wide range of IQ scores. This study found no evidence that there

were bette:r developmental outcomes for children with PDD- spectrum disorders and
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hyperlexia as opposed to children who had PDD-spectrum disorders and were not

hyperlexic" The authors did note however that longitudinal data was only available for

about 30% of their original sample. The six hyperlexic children who did return for

follow-up had no greater developmental gains than those children in the study that did

not have hyperlexia. Their single word reading skills remained their most developed

skill whilst their cognitive functions remained retarded.

It is obvious when reading the longitudinal studies that the author/authors had

specific aillls in mind. Apart from Sparks (2000), no information has come out of the

longitudinal studies as to the progress of these hyperlexic children as they pass from

primary school into high school and beyond. One of Sparks' subjects had gone onto

Junior College and was one of the subjects of a later paper on hyperlexia co-authored

by Sparks (Sparks & Artzer, 2000). Mention of this boy's progress can be found under

'Hyperlexia and other languages'.

The paucity of longitudinal studies of hyperlexics and the diversity of those that

have been published make it difficult to draw substantive conclusions. It does seem

though that the more high functioning a hyperlexic child is, the better their future

prospects are.

Prognosis for Children with Hyperlexia

The fact that there are few longitudinal studies on hyperlexia means that much of

the inform.ation on the prognosis for hyperlexic children has come mainly from

anecdotal evidence or has been based on clinical experience.

The boy MP who was followed through his first three years of school by

Seymour and Evans (1992) was informally assessed by the second author when MP
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was in secondary school. Evans found that MP was having a great deal of difficulty in

coping because of his comprehension difficulties (P. K.Seymour, personal

communication, January 10, 1999).

The ten children in another study (Richman & Kitchell, 1981) were informally

followed up by the first author who said that about 50% were leading relatively

normallivl~s and the rest were marginal with two in institutions (L. Richman, personal

communication, February 23, 1999). Richman did not provide any more indepth

information about the prognosis of these children. In their original study, Richman

and Kitchell had noted that clinical follow-up suggested that there were improvements

in language and reading comprehension but scores were still below the norm.

Needleman (1982) commented that from her research with hyperlexic children

comprehension of words and then longer structures improved as children got older.

However she qualified this by saying that this was only true for the oldest and most

competent children. Needleman reported that a plateau effect about fourth grade often

occurred and that the compulsive nature of their reading tended to diminish as the

children dl~veloped other interests.

The interrelationships between early development, IQ scores and prognosis

were studied in 21 children with hyperlexia (Graziani, Brodsky, Mason & Zager,

1983). The eighteen boys and three girls ranged in age from three years four lllonths to

five years six months when first seen. They were examined at least once more when at

school between six years and ten years of age. Four of eight children who had average

WISC-R scores when tested at school age were partially mainstreamed into normal

classes between eight and fourteen years of age. The other four children were unable

to be plac(~d in a regular educational program because of their atypical behavior

together \vith delayed emotional and social behavior. The remaining thirteen children
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had below normal IQ scores at school age and required placement in special classes.

Graziani et al found that IQ scores at school age correlated highly with reading

comprehension but were less well correlated with word recognition.

A snlall number of the children in the Graziani et al (1983) study did come to

develop average reading and language comprehension after they had begun school or

in adolesct;mce. Conversely, those children who had below normal IQ scores after

eight years of age remained in special education programs and their prognosis was

poor regardless of how good their word recognition was. Graziani et al found that the

impaired language of the hyperlexic children in their study had long lasting effects

particularly on emotional maturity and socialization skills even in those children who

had shown an improvement in reading and language comprehension. The authors

proposed that a long term prognosis for the hyperlexic child should be delayed until

IQ scores are stable. They further suggested that an improvement in reading

comprehension should also be evident. Graziani et al pointed out that the educational

curriculunl chosen for the hyperlexic child has to be at their cognitive, behavioral and

reading comprehension level and their level of word recognition should not influence

the educational curriculum chosen for them. Worthy and Invernizzi (1995) made

similar comments in relation to the intervention study which they had carried out with

their subject, Rachelle. In summary Graziani et al did not think a long-term prognosis

for hyperlexic children should be attempted until they are school aged and have

achieved stable IQ and reading comprehension scores.

In another study in which 59 patients had been diagnosed with Pervasive

Developnlental Disorder (POD), four were also found to be hyperlexic (Burd, Fisher,

Knowlton & Kerbeshian, 1987). Hyperlexia in these four patients had been diagnosed

using a modified version of Needleman's criteria for hyperlexia, (Needleman,
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1982).The developmental data of the four patients was compared to the same data

from the remainder of the patients with POD only. The patients with POD plus

hyperlexia had the most improved developmental outcome over time. The PPO plus

hyperlexic patients had the most gains in intelligence with a slower gain in language

abilities. The early IQ scores of the hyperlexic children ranged between 30 and 51.

These IQ scores had gradually improved till by 10 years of age (their most recent IQ

scores) tht~ir IQ scores ranged from 90 to 107. At that time three of the patients no

longer met the criteria for hyperlexia and all four were no longer considered to meet

the criteria for autism or PDO. They had improved speech and language skills, which

were much more functional. These children had been in specialist programs when they

were younger and the authors speculated that their early reading skills provided a

structure '\Thereby they were able to acquire knowledge and information. Hyperlexia

was therefore seen as more predictive of improved intellectual outcome than early IQ

scores within the POD population.

The: longitudinal study of Sparks (2001) reviewed three children who had first

been assessed by the author 7 to 8 years previously (Sparks, 1995). One child (DZ)

had always been in regular education classes whilst the other two children had been in

special education classes. At the time of the follow up assessment, DZ was beginning

twelfth grade and had been enrolled in classes at a basic and college preparatory level.

His mother reported that DZ had received speech and language therapy as well as

tutoring in mathematics during grade school. In spite of this support, DZ was said by

his mothe:r to have found grade school and high school a struggle. She had assisted

him in many ways, such as by breaking down tasks and rewording material. However

OZ still had difficulty understanding what he had been asked to do. He no longer read

very much and his word recognition skills had decreased by one to two standard
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deviations: since he had previously been assessed. The other two children had

remained voracious readers although one of these children demonstrated a decrease in

word recognition skills similar to that of DZ.

All three children had not developed phonemic awareness skills to match their

word reading skills and nor was there very much improvement in these skills from the

time when they were first assessed. Reading and listening comprehension skills

remained poor, as did oral language skills. The three children had different patterns of

test scores and different rates of reading skills development, which demonstrates that

even amongst hyperlexic children there can be differences in reading skills

development just as there are in normal readers.

The prognosis for hyperlexic children appears variable depending on co

existing disorders such as autism, PDD, specific language impairment and behavioral

difficulties. One feature which seems to continue to pose difficulties for the

hyperlexic child is reading and listening comprehension. This is particularly seen with

DZ, the child reported in the longitudinal study of Sparks (2001). Even though DZ

had mainstreamed in regular classes he still had difficulties with comprehension even

when he undertook high school Spanish (Sparks & Artzer, 2000).

Aram (1997) has proposed that therapy should be directed at improving the

language and comprehension skills of hyperlexic children. If this therapy is instigated

early and is successful then the prognosis for at least some hyperlexic children should

Improve.

The subject of this thesis provides evidence that there can be improvement in

compreht;msion and language as the hyperlexic child develops. How much of this

improvenlent is due to therapy and how much to normal development is not so easily

decided. The longer term outlook, as the child passes from one stage of education to
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the next is yet to be seen although Sparks (2001) has indicated that DZ still requires

some assistance in high school.

Hyperlexia and Other Disorders

The high incidence of hyperlexia in autism spectrum disorders has been

frequently mentioned in the literature and has been discussed elsewhere. Fronl time to

time there have been references to hyperlexia occurring in children with other

disorders such as Tourette's Disorder and chromosomal abnormalities.

Tourette Disorder and PDD

Tourette Disorder or Giles de la Tourette disorder may be familial and has been

reported as co-occurring with autism and PDD. Four children and one adult have

been identified with Tourette disorder, Pervasive Developmental Disorder and

hyperlexia (Burd, Fisher, Knowlton & Kerbeshian, 1987; Burd & Kerbeshian, 1988).

One oftht~ children and the adult male are brother and sister, although no fonnal

testing was carried out on the brother. The brother had also been reported to have

PDD, Tourette disorder and hyperlexia. His parents had provided the information on

his early development which included a very early interest in reading. These subjects

were all rteported to have receptive and expressive language difficulties and early

developmlent (before the age of five years) of word recognition. Based on their

findings ,vith this study, Burd et al suggest that there may be a genetic linkage

between these three disorders. No further references were found in the literature

linking Tourette's disorder, PDD and hyperlexia.
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Turner's Syndrome

Turner's Syndrome (TS) is a genetic disorder that occurs in females in \vhich

the second X chromosome is absent or abnormal. Verbal language skills in TS have

been reported to be normal (Lahood & Bacon, 1985; Shaffer, 1962). Temple and

Carney (1996) examined the reading skills of29 girls with Turner's syndrome. The

authors compared the girls with TS with chronologically age-matched controls who

did not have reading difficulties. The girls with TS had better reading comprehension

and word recognition than the controls. Their reading of irregular words and long

regular words of declining frequency was better than controls but non word reading

was at ceiling for both subjects and controls. Temple and Carney argue that the girls

with TS \\Tere hyperlexic because their reading levels were higher than was predicted

from their chronological age and full scale IQ (WISC- R). However the reading and

verbal cornprehension levels of the TS girls were reported to be normal. Temple and

Carney concluded that in the case of Turner's syndrome hyperlexia is not "a necessary

result of a disordered language system but may emerge in association with strong

language skills". The question which arises here is whether these girls should really be

termed hyperlexic or just regarded as good readers. They did not have language

difficulties, nor was their reading reported to have been evident before they were five

years old; they evidenced no autism or autistic-like behaviours, and their reading and

verbal cOlnprehension levels were quite in keeping with their reading levels. The

diagnosis of hyperlexia was made purely on their ability to read at a level higher than

that predicted by their chronological age and IQ. If Temple and Carney's concept of

hyperlexia were used in the classroom then many children could be described as
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hyperlexic~ as Niensted (1968) had done. In other words the term can become over

generalised.

Prada-Willi Syndrome

This syndrome is associated with an interstitial deletion of chromosome 15q11

q13 either at a microscopic or a sub microscopic level. Mental retardation is a feature

of this disorder. This particular case was reported to meet Needleman's criteria for

hyperlexia. He was reported to have an IQ of 75 with decoding skills which were

more than 5 grades above what would be expected from his IQ but his comprehension

was comn1ensurate with his IQ. The authors of this brief report (Burd & Kerbeshian,

1989) dre'N attention to the fact that dyslexia is sometimes associated with an

abnormality at chromosome 15q11 and wondered if chromosomal studies in

hyperlexia might shed further light on hyperlexia.

West Syndrome

Children with West Syndrome present with epileptic seizures frequently

accompanied by mental retardation. The two children (a boy and a girl) described in

this report were able to read Japanese and Chinese characters (which are non

alphabetical), numbers, trademark letters and Roman alphabet letters before the age of

3 years. Both children demonstrated significant impairment of comprehension,

associational abilities, visual retention, and visual constructional abilities. The

children had autistic behaviors as demonstrated by their impaired social and linguistic

developtnent (Ichiba, 1990).

Thl~ base rate for all these disorders is low, as it is for hyperlexia. Their co-
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occurance \vith hyperlexia is intriguing and also provocative, suggesting a possible

linle However, there have been no full scale epidemiological surveys and it would be

presumptive to conclude that these co-morbid patterns are more than coincidence. No

further cast~s of hyperlexia associated with disorders other than those above were

found.

Autism and Savant Skills

A full description of autism is beyond the scope of this thesis but attention will

be drawn to those features of autism which are relevant to the discussion of

hyperlexia.

Autism was first described by Kanner (1943) when he published his

observations of eleven children with "autistic disturbances of affective contact" and

suggested that these children and others like them lived in their own world.

Communication was dysfunctional and the children were particularly resistant to

change. At the time Kanner thought that autistic individuals were only found in

families where the parents were successful academically or otherwise. Any number of

cases later, it is clear that autistic children can be found across the whole spectrum of

social classes and that autistic children find it hard to relate to both family and

outsiders.. A year after Kanner first described autism, Asperger (1944) published his

descriptions of children who were similar to those described by Kanner. Individuals

who are described as having Asperger's syndrome do not have delayed early language

developnlent and generally function with in the normal range of abilities except for

their poor social skills, which are similar to those seen in autism.

The diagnosis of autism can be difficult because autism may present with
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features found in other conditions such as specific language disorder or Rett's

syndrome. The age of onset of symptoms which might suggest a diagnosis of autism

would usually occur by three years of age, and is of particular importance in the

diagnosis of autism. It is quite common to find autism and other developmental

disorders coexisting in an individual. 'Pure' autism where there are no other co

existing developmental disorders is rare.

Autism is normally diagnosed using the DSM-IV (Diagnostic and Statistical

Manual of Mental Disorders, 4Ed. American System) or the ICD-I0 (World Health

Organization System) for classification of medical disorders. The term Autisnl

Spectrum Disorder may include Autism, Asperger's Disorder, and PDD-NOS

(Pervasive Developmental Disorder- Not Otherwise Specified).

Autism is a biologically based, developmental disorder evidenced by

abnormalities in brain development (Courchesne, 1999; Frith, 1989). The biological

causes may include birth or pregnancy complications, viral infections or genetic

factors, although in some cases no cause can be found. Autism has an incidence of 2-4

children in every 10 000 with a slightly higher incidence of boys to girls ( Baron

Cohen & Bolton, 1993).

An autistic individual may, in spite of a moderate or profound mental handicap,

exhibit a special talent or savant skill, but less than 5% of autistic children exhibit

savant skills. This talent may be in the area of music, drawing, maths or calendrical

calculations, although special talents have been described in other areas such as

languages. A special talent which is present in an autistic individual who does not

have a moderate or greater mental handicap is often referred to as a 'splinter skill'

rather than a savant skill.

It is thought by some that autistic savants are able to develop their savant skill
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because th(~y have a mind which is not concept driven (Snyder & Mitchell, 1999).

Snyder and Mitchell have suggested that the skills of autistic savants arise because

these children are not "concept driven" and are able to access "lower levels of

information not normally available through introspection". The authors came to this

conclusion after examining the skills of autistic savants such as Nadia, who was able

to draw lifi~ like drawings of horses from memory when she was three and a half years

old (Selfe, 1983,1977). Snyder and Thomas (1997) propose that the reason Nadia can

produce such life like drawings is because she seems to be free of mindsets and

therefore she is more aware of using shading and other details to produce her

drawings. In other words Nadia draws her horses without having a mental schema as

to what a horse looks like but taps into lower levels of neural information before it is

integrated into the bigger picture. Snyder and Mitchell suggest that we all have this

lower leve:l of neural information but unlike savants we are unable to access it.

Therefore we are concept driven and unaware of the mental processes which allow us

to operate automatically. Hyperlexia has sometimes been referred to as a savant skill

(Cain,1969; Scheerer,Rothman & Goldstein, 1945) or a splinter skill (R. Young,

Personal communication, December 13, 1999) although Miller (1999) is of the

opinion that hyperlexia is not prodigious enough to be called a savant skill. As with

other savant skills, hyperlexia seems to appear spontaneously at a very early age

without any obvious teaching. Could it be that hyperlexics are able to access the raw

information necessary to 'crack the alphabetic principle' with out being aware that this

is what they are doing? Snyder et ai's views will be considered again in Chapter 2

alongside other views of learning to read such as the Knowledge Sources Theory

(Fletcher-,Flinn & Thompson, 2000) and precocious reading (Jackson & Coltheart,

2001) in the context of whether or not phonemic awareness is always necessary to
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become a successful reader.

Throughout the literature on hyperlexia an obsessive interest in reading

materials of any kind regardless of the content has been noted and in some cases cited

as one of the reasons hyperlexics might have such good word recognition (Aram &

Healy, 1988; Nation, 1999). Snyder and Mitchell (1999) refute this as a reason for the

exceptional skills seen in savants and savant like children. They note that the savant

skills usually arise spontaneously without any obvious teaching but the quality of

these skills does not necessarily improve with time (compare this observation with the

findings of Sparks (2000) who found that the decoding skills of two of his subjects

had decreased over time). Selfe (1977) noted that the artistic skills of Nadia

deteriorate:d once her language skills had increased. Snyder and Mitchell point to the

fact that the savant does not appear to use their skill in any functional way, though

Baron-Cohen and Bolton (1993) have suggested that it may be possible with suitable

teaching to generalize a savant skill.

Snyder and Mitchell further hypothesized that savant abilities are related to a

lack ofthe:ory of mind (TOM) or lack of central coherence ( see Baron-Cohen, 1988;

Frith & Happe, 1994; Happe, 1997 for in depth discussions on TOM and central

coherence). Frith (1989) suggested that the difficulty autistic individuals have in using

context is due to 'weak central coherence'. In other words, the ability to integrate

sources of information to establish meaning is poor leading them to pay more

attention 'to the parts' rather than 'to the whole'. The autistic individual tends to

process information in a piece-meal fashion and this is coupled with an inability to

pull the pieces together and integrate them into the broader picture. Shah and Frith

(1993) showed that autistic subjects were superior to controls on the Wechsler Block

Design task because they appeared to be able to segment the whole design into its
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parts. Autistic subjects perform particularly well on the Embedded Figures Test in

which they have to find the embedded figure within the larger picture (Cobrinik,1974;

Goldberg ,& Rothermel, 1984; Healy, 1982; Shah & Frith 1983).

In the context of reading, weak central coherence has been investigated by

asking autistic subjects to read sentences containing homographs (Happe, 1997;

Jolliffe & Baron-Cohen, 1999; Snowling & Frith 1986). An inability to use context to

disambiguate the homograph is taken to show that autistic individuals demonstrate

poor central coherence. In each case the subject was presented with a sentence which

contained a homograph and was required to give the correct pronunciation by making

use of context. For example, the subject had to differentiate the word tear as used in

there was a big tear in her dress and there was a big tear in her eye. In each study

autistic subjects performed poorly on this task compared to normal controls. Nation

(1999) considered that having poor central coherence could lead to a "preoccupation

with decoding rather than global meaning".

Autism-spectrum disorder is characterized by weaknesses in communication,

speech and language (Tager-Flusberg, 2000) as well as impairment in reading

comprehe:nsion particularly at the sentence level or higher (Frith & Snowling, 1983;

Rutter & Bartak, 1973; Prior & Hall, 1979). Autistic individuals have been reported to

have difficulty in appreciating meaning in spoken language (Frith & Snowling, 1983)

and to have difficulty using context to provide the correct pronunciation for

homographs (Frith & Snowling, 1983; Happe, 1997). People with autism are also

likely to have reading accuracy scores greater than their comprehension scores (Frith

& Snowlilng, 1983).

Hyperlexia and autism share some common features such as difficulties of

speech, language and communication as well as weak central coherence. However,
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Snowling and Frith (1986) found no difference in patterns of reading behaviour of

hyperlexi(~children with autism and those without. The children in that study were all

reported to be mentally retarded, although not all were autistic. Based on the results of

the study, the authors concluded that hyperlexia was "not an autism-specific

phenomenon" although hyperlexia often co-occurs with autism. It is obvious that

more research is needed into the characteristics of hyperlexia with and without

comorbid autism.

Cases of Acquired Hyperlexia

A hyperlexic-like picture has been reported in some cases of acquired dyslexia

particularly in cases of surface dyslexia (Ellis, 1984) and "direct" ( reading without

meaning) dyslexia ( Schwartz, Saffran & Marin, 1980).

One such case is that ofW.L.P, a 62 year old woman with presenile dementia

(Schwartz, Saffran & Marin, 1980). This patient could read nonwords as well as

irregular ~Nords without any difficulty but was unable to comprehend the real words.

Glosser, Friedman and Roeltgen (1996) compared the reading profile of a young

hyperlexic boy L.A, with the reading profile of patients with Alzheimer's type of

dementia.. Glosser at al concluded that L.A' s reading profile matched that of the

Alzheime:rs' patients similar to the patient reported by Schwartz, Saffran and Marin

(1980). A.n elderly Japanese woman who developed transcortical motor aphasia after

surgery for a glioma in the left medial frontal lobe was reported to demonstrate

hyperlexia post operatively. She was echolalic and would read anything around her

although her comprehension was poor. (Suzuki, Yamadori, Kumabe, Endo, Fujii &

Yoshimoto, 2000). Patients with Alzheimer's disease have been reported to be good
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at reading words aloud but to have little or no understanding of the written word

(Nebes, Nlartin & Hom, 1984). Comparisons have been made between hyperlexic

children and patients with acquired dyslexias such as the cases just mentioned (Aram,

Rose & Horwitz, 1984; Siegel, 1984). Doing so presents at least one difficulty, not

necessarily knowing whether the Alzheimer's patients had reading problems before

the onset of their dementia. Unless this information is known it is not prudent to draw

too many conclusions about the relationship between developmental hyperlexia and

"acquired hyperlexia". Both represent a dissociation between word identification and

comprehension, but in developmental hyperlexia this springs from precocious

decoding and in "acquired hyperlexia" from preserved decoding, making any parallels

rather tenuous.

Hyperlexia in Languages other than English

Hyperlexia has been reported to occur in languages other than English and whilst

it is not the aim of this thesis to discuss in detail hyperlexia in other languages, this

section is included to show that hyperlexia has been recognized as occurring in

languages other than English.Cossu and Marshall (1986) reported on two Italian girls

whom they described as hyperlexic. Both girls spoke Italian. The same authors also

reported a single case study of a severely retarded Italian boy who had excellent

reading and writing skills but very poor comprehension (Cossu & Marshall, 1990).

The three: children in Cossu and Marshall's studies apparently learnt to read during

their first year of school, at which time they were 6 years old. In Italy, children learn to

read by ~rhole word recognition method for the first few months and are then given

some training in grapheme-phoneme correspondences. It is thought that this was how
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each of the three children acquired their reading skills.

One report of trilingual hyperlexia in a young girl has been published (Lebrun,

Van Endert & Szliwowski; 1988). This young girl's mother tongue was Dutch but she

was also able to read in French and English. The child's comprehension was not age

appropriate although she was able to understand simple sentences in Dutch. She \-vas

reported to be unable to follow any written instructions even though she could read

them. Th{~ subject spoke mainly Dutch although her communication was defective as

it was in French. By contrast, even though she read in English, she never spoke in

English. No mention was made as to whether Isabelle may have been able to speak in

English but given that her spoken command of both French and Dutch was defective.

her comnland of English may well have been defective also. Unlike most hyperlexics,

this child's mother began to teach her reading when she noticed that the child could

identify v{ords and at the time of the report the mother was intending to teach the child

to read in a fourth language.

Goldberg and Rothermel (1984) reported that one of the children in their study

was also reading some Spanish by the time he was four years old. Cases of hyperlexia

in Hebrevi speaking children have also been published. Children in this study either

attended school in Haifa or in Ontario, Canada. The children from Haifa were tested

in their native language, which was Hebrew, whilst the children from Canada were

tested in English (Tirosh & Canby, 1993). Tirosh and Canby's study was undertaken

to compare the medical histories, physical and neurological features of children with

autism and children who have autism and hyperlexia. The study provided brief

information on language deviations amongst both groups of children but nothing

about the development of the reading skills of the children.

Sparks and Artzer (2000) followed two children who had taken part in a
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longitudinal study by Sparks (2000). The subjects were now in high school and

completing a second year Spanish course. One subject was hyperlexic and the other

had above average word recognition skills but below average comprehension skills

and they vvere compared with a student chosen at random from a regular high school

Spanish class. One finding from this later study was that the student who was

hyperlexic: was better at those tasks in Spanish which required phonological and

phonological/orthographic skills than he was on tasks which required comprehension

skills. In other words, the hyperlexic student showed a similar pattern of skills with

Spanish as he had with English. Sparks and Artzer considered that the hyperlexic

student in their study could be described as hyperlexic in two languages.

A s,~arch of the databases indicated that cases of hyperlexia in other languages

have also been reported. Matejcek (1979) described fifteen Czechoslovakian children

who were considered to be hyperlexic. The mother tongue of these children was

Russian. The savant literature also describes children who have exceptional reading

skills in languages other than English. 0'Connor and Herme1in (1991) wrote about a

young man who had begun to read English at two years of age and French at four

years of age. By the time he was thirteen he had acquired some knowledge of 16

languages with variable proficiency.

It "Tould seem that two points could be made here. One is that hyperlexia is not

restricted to English. It occurs with orthographies as shallow as Spanish and as deep

as Hebre\v. The second point is that multilingual people can show hyperlexic patterns

in two (or more) languages, again indicating that the disorder is not language specific.
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Familial Linkages in Hyperlexia

A family history of language and reading disorders has been noted amongst

some hypt~rlexic children. Eleven of the twelve children in one study were boys and

this led the authors to suggest that hyperlexia might be sex-linked. In the same study a

strong history of language learning problems was reported in fathers, siblings and

other relatives on the paternal side amongst their subjects and this was thought to

provide further evidence that hyperlexia might be genetically transmitted (Aram,

Horwitz &. Kessler, 1982; Healy & Aram, 1986). By comparison, very few reading

difficulties or learning problems were found amongst mothers of the children nor in

other maternal family members.

Whitehouse and Harris (1984) thought the fact that two brothers in their study,

who were both hyperlexic and autistic though only one was retarded, raised the

question of what involvement genetic factors might have in hyperlexia and autism.

Other cases of hyperlexia occurring amongst siblings have been reported (Aram &

Healy, 1986; Silberberg & Silberberg, 1967) and two cases of hyperlexia in male

twins have been reported in the literature (Silberberg & Silberberg, 1967; Smith &

Bryson, 1988). One of the male children out of the five autistic, hyperlexic children in

Tirosh & Canby's (1993) study was said to have a male sibling who had been

diagnosed as hyperlexic although no further information was provided for this sibling.

Burd and Kerbeshian (1988) reported siblings with Tourettes, syndrome, PDD

and hyperlexia and raised the possibility that there might be a genetic link between the

three disorders (Further discussion on this study may be found under Hyperlexia and

Other Disorders).
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Cossu and Marshall (1986) noted that one of their two hyperlexic girls had a

sister who was severely mentally retarded. The fourteen year old girl tested by Worthy

and Invenlizzi (1995) had a family history of reading, language or behavioral

problems and her younger brother had been diagnosed as dyslexic.

Cases of hyperlexia have been reported where there was no family history of

reading or language problems. In other reports no mention was made of family history

either because it was not investigated or perhaps not considered relevant. No mention

could be found in the literature of children with hyperlexia who also had a parent or

descendent with hyperlexia. A study which is currently being undertaken at Yale has

not identified any cases of 'familial' hyperlexia to date (E. L. Grigorenko, personal

communieation, May 15, 2002). No studies were found which specifically looked at

the genetics of hyperlexia. Markers have been identified for dyslexia on several

chromosomes (Fisher & de Fries, 2002) and perhaps in the future markers may also be

identified for hyperlexia

Dyslexia and Hyperlexia

The Child Neurology Society (1981) defined hyperlexia as a variant of the

language disorder subtype of dyslexia and it has also been claimed by others that

hyperlexia is a form of dyslexia (Benton, 1975, 1978; de Hirsch, 1971; Richman &

Kitchell, 1981).

There is little support in the literature for hyperlexia to be considered a variant

of dyslexia, and in fact there is support for hyperlexia to be considered as an opposing

disorder to dyslexia (Aaron, 1989; Nation, 1999; Seymour & Evans, 1992; Silberberg

& Silberberg, 1971). Hyperlexic children read fluently and accurately and are usually
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compulsive readers but their reading and listening comprehension is not

commensurate with their decoding skills. They are reported to be very good spellers.

On the other hand, dyslexic children read slowly and hesitantly with many mistakes

and have poor spelling, but they usually have good listening comprehension.

Hyperlexics have normal phonological skills whereas in dyslexia there are a wide

range of phonological processing difficulties (Snowling, 2000). Just as the

phonological awareness of low functioning children can be difficult to assess so to can

this be a problem with some hyperlexic children making it difficult to always get a

true picture of their phonological skills.

Healy and Aram (1986) studied family data from 11 of the 12 hyperlexic

children from a previous study (Healy, 1982; Healy, Aram, Horwitz & Kessler, 1982)

and found a history of language, reading, writing and spelling difficulties particularly

among male relatives on the paternal side. The family information was obtained from

questionnaires and interviews but none of the family members was formally tested in

any way by the authors. Healy and Aram considered that the information, although

from a slnall sample, highlighted a number of commonalties between dyslexia and

hyperlexia. These commonalties included, among others, fine motor problems, early

articulation difficulties and difficulties with abstract verbal concepts and verbal

association. The presence of symptoms which occur in both hyperlexics and their

male relatives does not in itself prove that hyperlexia and dyslexia are causally linked

by common processes although it does highlight the fact that reading disorders are

often familial.

Although hyperlexia and dyslexia are in many ways opposed, similarities

between hyperlexia and developmental surface dyslexia have been noted (Goldberg &

Rothermd, 1984; Pennington, Johnson & Welsh, 1987; Welsh, Pennington & Rogers,
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1987). Developmental surface dyslexia is characterized by the ability to read

nonwords but exception words are poorly recognized and are often regularized.

indicating an impaired "direct route" (Ellis and Young, 1997). Welsh et al concluded

from their study of five hyperlexic boys that there was some impairment of the lexical

route, although it was because the children were able to read some irregular words and

sometiml~s made mistakes with regular and non words. A similar picture is not

unusual in acquired surface dyslexia. The reading pattern of the current case. ZA.. is

investigated in detail in the context of dual route theory (see next section).

To date there is little evidence to specifically link hyperlexia and dyslexia and it

appears rnore likely that hyperlexia is at the opposite end of the spectrum to dyslexia.

Snowling and Stackhouse (1996) presented a model of reading and language abilities

which included hyperlexia. Nation (1999) has simplified this modeL which is

represented in Figure 1. In this model it is clear that hyperlexia and dyslexia are

separate although part of the spectrum of reading disorders.

COlVfPREtiENSION

DysleXIC
Reade!"s

G~ne:a1lv

Poor
Reade:s

Normal
P:-ecocoU5

Re3.G.es

Poor
Comore...~ende!"s

Hvcerie:VJC
Reacie-s

WORD
RECOGNITION

Figure 1. Reading Disorders (Nation, 1999)
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General Conclusions arising from the Literature Review

The review of the literature has enabled several conclusions to be drawn. There

was general agreement that hyperlexia presented with a discrepancy between decoding

and comprehension with decoding skills usually evident before the age of five

years.There was not general agreement as to the measurement of this discrepancy

although l\J"ation (1999) suggests that "only children with exceptional word

recognition skills and impaired comprehension skills (relative to chronological age)

should be described as hyperlexic". Welsh, Pennington and Rogers (1987) proposed

the use of a Reading Quotient (RQ) to evaluate single word oral reading but this has

not generally been adopted. The cause or causes of hyperlexia is not known although

autism or autistic features frequently co-occur with hyperlexia as can other disorders

such as Tourette's disorder. Hyperlexia was not confined to English but has been

reported to occur in a number of other languages. Cognive impairements as well as

linguistic impairments were not an uncommon finding. Verbal skills are frequently

reported to be impaired. The prognosis for the hyperlexic child appears to depend on

their cognitive ability which Graziani, Brodsky et al (1983) consider should not be

assessed until IQ and reading comprehension scores have stabilized. Hyperlexia might

be considerd to be at the opposite end of the reading spectrum to dyslexia and like

dyslexia exists on a continuum.
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Summary Tables of Studies of Hyperlexia

As a summary, I present a set of tables that identify studies of hyperIexia by

type of study, and present brief details of each. Aram and Healy (1988) in their review

of hyperlexia grouped the published studies up to that time into three types: individual

case studie:s; descriptive studies; and experimental studies. There is some overlap

between the groups as defined by Aram and Healy because some studies have

included experimental measures as well as standardized testing together with literature

reviews. Therefore the published reports of hyperlexia have been separated into case

studies, those studies which are descriptive and experimental and lastly review

studies. Included in the descriptive studies are some studies which were also

experimental. For a review of very early case studies, refer to early reports of

hyperlexia prior to 1967.

Case Studies

Most of the case studies in Table 2 share common features such as early onset

of word recognition, autism or autistic like behaviors, as well as disordered or delayed

language. Whilst earlier case studies paid more attention to behavioral and cognitive

measures~, the later case studies have included more analysis of the component skills

that make: up reading. Two of the case studies (Pennington, Johnson & Welsh, 1987;

Seymour & Evans, 1992) are of children who were reported not to be autistic

although one child was reported to have poor social skills not unlike those seen in

cases of autism. Seymour and Evans described the 6 year old boy in their study as

having some autistic - like behaviors but he had not been diagnosed as autistic. His

reading accuracy exceeded his chronological age but his comprehension was
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"severely ilmpaired". The child reported by Pennington et al was said to have no

pathological language or social development and was presented as an example of

precocious reading occurring without the need for accompanying pathological

language or social development or variation in the normal manner of lexical access. In

spite of this child's lack of pathological language or social development, the authors

still considered that this child met the criteria for hyperelxia. Two other case studies

described children who were 'mute' (Bryson, Landry & Smith, 1994; Elliott

&Needlelnan, 1976). The case studies of mute hyperlexics are discussed under

Apraxia in Hyperlexia. A case study reported by Temple (1990) has been omitted

from Tabh:~ 2 because it was felt that although Temple described this child as

hyperlexic he did not really meet the general criteria for hyperlexia. (This case is

discussed in more detail elsewhere).

Table 2

Published Case Studies in Hypelexia (1917-2003)

Case Studies Male Female Age of onset of Associated

word reading Disorders

Parker (1917) unknown Mongoloid

Bronner (1917) 1 unknown Mental

retardation

Scheerer, 1 Less than 4 Idiot savant-

Rothman and years Mentally

Goldstein deficient

(1945)

Arnold (1960) unknown Mute-Autistic
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Case Studies Male Female Age of onset of Associated

word reading Disorders

Silberberg and 2 2 Unknown for 3. Autism-

Silberberg 18mths for the Retardation

(1968) other child

Cain (1969) 2 2 by 5 years, 1 Psychotic-early
by 6 ~ yrs autism

Goodman From 1 year Autistic savant
(1972)
Rimland (1976) 18 months Autistic savant
Elliott and 15 months Speech
Needleman Apraxia-
(1976) delayed motor

development
Aram, Rose and 4.5 years Autistic-
Horwitz (1984) retarded-savant

skills
Siegel (1984) From 3 years Cognitive,

language and
motor delay

Burd and Early onset Hypergraphia-
Kerbeshian mental
(1985) retardation
Cossu and 2 Unknown but Retarded
Marshall (1986) well established

by first year at
school (6 years)

Pennington, Before 5 years No pathological
Johnson and language or
Welsh (1987) social

development
Smith and 2 Before 5 years Autism
Bryson (1988) (monozyg

-otic
twins)

Lebrun, Van 1 Before 5 years Retarded-
Endert and trilingual
Szliwowski
(1988)
Cossu and Excellent Severely
Marshall (1990) reading skills retarded, severe

mastered in 1st dyspraxia
year of school



Case Studies Male Female Age of onset of Associated
word reading Disorders

Aaron, Franz 2 1 child at 2 ~ Autism,
and Manges years. Other delayed
(1990) unknown development
Seymour and Before 5 years Impaired
Evans (1992) language

production-
some autistic
features.

Patti and 1 By age 5 Autistic-savant
Lupinetti (1993) skills
Siegel (1994) Age 3 years Severe

language deficit
with pervasive
intellectual and
behavioral
consequences

Bryson, Landry Not given Mute, autistic
and Smith
(1994)
Sparks (1995) 2 1 (not Both boys by 2 Sig. oral

hyperlexic- years of age. language
preCOCIOUS Girl- 2 to 3 difficulties;
reader) years old inappropriate

oral language
skills.

Worthy and 1 Prior to school Mentally
Invernezzi handicapped.
(1995) cognitive and

language delay

Glosser, 1 3 and ~ years Mentally
Friedman and retarded; ADD;
Roeltgen (1996) Hyperactive
Sparks (2001) 2 1 Follow-up of

Sparks (1995)
Kennedy (2003) 2 Not known Developmental

delays

74
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Descriptive and lor Experimental Studies

These studies (Table 3) have ranged in size from 2 up to the 28 children in

Silberberg and Silberberg's 1971 study and the 29 females in the study by Temple and

Carney (1996). Many studies report results of standardized psychometric tests while

other studies have included experimental and non standardized measures together

with standardized tests in an attempt to describe more fully the reading behaviour of

hyperlexic: children. At the same time, in some studies, the visual and linguistic skills

of these children were assessed andlor described. Autism or autistic like behaviors

was present in many of the subjects in these studies. Receptive and lor expressive

language delay was a very frequent finding and this was often the reason children first

came to the attention of the study's author or authors.

Table 3

Descriptive and/or Experimental Studies which have been published

Studies Number of Age of Associated Disorders Comments
subjects onset

of reading
Phillips ( 1930) 3M unknown Mongolism 1 only hyperlexic
Silberberg and 28 (sex not unknown Anxiety, Coined the word
Silberberg (1971) given) hyperactivity, autism 'hyperlexia'
Mehegan and 11M, 1 F 3-5 years Retarded, autistic
Dreifuss (1972) features
Huttenlocher and 3M 4yrs, before Autistic,
Huttenlocher(1973 2.5 yrs, I schizophrenic

unknown
Cobrinik (1974) 6M 2 - 5 yrs Autistic

Characteristics
Profound linguistic
deficits

Richman and 8 M, 2F unknown Autism, language Delayed speech
Kitchell (1981) delayed,learning and language

disabled. most frequent
sytnptoms



76

Studies Number of Age of Associated Disorders Comments
subjects onset of

reading
Cobrinik (1982) 9M 3-5 years Autism~ schizophrenia All profound

developmental
arrest

Fontenelle and 7M~ IF Not given Mentally Retarded or Severe disabilities
Alarcon (1982) Autism in language and

communication
Healy (1982) 11 M~ IF 2-3.5 years Mentally retarded~ Behaviors

language delayed frequently
associated with
autism frequently
present

Healy~ Armn~ As above As As above As above
Horwitz and above
Kessler (1982)
Frith and 6 M~ 2 F Autism
Snowling (1983)
Graziani~ Brodsky~ 18 M~ 3 F Before 5 Neurological~language Long term
Mason and Zager years and developmental prognOSIS
(1983) delay
Goldberg and 7M~ IF 7 by 4 years~ Autism~ retarded~

Rothermel (1984) 1 unknown language delayed
Whitehousle and 20M 3 by 2 years~ Infantile autism Longitudinal
Harris (1984) the rest by 5 Delayed language study

years development (2 -
mute)

Healy and .Aram 12 See Healy
(1986) (1982)
Snowling and Varying Not Hyperlexia Hyperlexia is not
Frith (1986) group SIzes reported +/- autism an autism specific

phenomenon
Cohen~ CaJnpbell 3M~ 2F Before 6 Language and or
and Gelardo years speech delay
(1987)
Burd~ Fisher~ 4 Before 5 PDD Children with
Knowlton and years hyperlexia and
Kerbeshian (1987) PDD have

potential for
improved
cognitive
outcome.

Welsh~ 5M Before 5 Autism or PDD
Pennington and years
Rogers (1987)
Fisher~ Burd and 4 Before 5 PDD~ Tourette~s

Kerbeshian (1988) years disorder
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Studies Number of Age of Associated Disorders Comments
subjects onset of

reading
Burd and 5 (4 4 years PDD, Tourette's Sibling with TD,
Kerbeshian (1988) children ,1 (adult from3 Disorder PDD and

adult) years) Hyperlexia
Kistner, Robbins 2M,2F Before 5 Autism, language Effects ofa
and Haskett years disorder remediation
(1988) program
Aaron, Frantz and 2M, IF By 3 years Retarded, language 1 subject only was
Manges (1990) of age delay hyperlexic
Tirosh and Canby 4M, IF Not given Autism Age range I 1-16
(1993) years
Temple and 29F Not given Turner's Syndrome
Carney (1 996)
Aram (1997) 11M, IF 11 began Language delay,

reading autism
before 31/2

Cohen, Hall and IIM,5 F Before 6 Language impairment No cases ofPDD
Riccio (1997) years
Sparks and Artzer 1M IF 1 before 5 Language disorder Hyperlexia in 2nd

(2000) (F not years language(Spanish)
hyperlexic)

Not Developmental delays Frequency of
Grigorenko, Klin, 11M, IF reported hyperlexia
Pauls, Senft, elevated amongst
Hooper and children withPDD
Volkmer (2002) compared to

children with
nonPDD
diagnosis.

Richman and 33M Prior to No PDD or mental Hyperlexics may
Wood (2002) kindergarten retardation but with a be subdivided into

or prior to language learning two groups
formal disability
instruction

Reviews ofHyperlexia

A number of the reports listed in Tables 2 and 3 also contain reviews of

hyperlexia. The reports listed in Table 4 contain a review of the literature up to the

time of their publication. The published reviews of hyperlexia have generally
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summarized the findings of various studies and then drawn some conclusions about

hyperledxia.

MCClure and Hynd (1983) examined the literature on hyperlexia, placing an

emphasis on neuropsychological differentiation and concluded that two variants of

hyperlexia could be identified. According to MCClure and Hynd, hyperlexia should

not be a primary diagnosis in the variant which has significant cognitive impairment,

disordered language as well as superior word calling ability whereas the other variant

which has adequate intellectual capacity, superior word calling ability and disordered

language is the real hyperlexic because they represent a variant of the language

disordered syndrome.

Goldberg (1987) introduced the term hermetic reading and criticized the

weaknesses he thought were present in studies of hyperlexia to that time. He felt that

studies had not made sufficient use of standardized tests, often lacked controls and

frequently had not provided very much information concerning the emergence of the

superior \Nord calling skills.

ArmTI and Healy (1 988) published a most comprehensive review of hyperlexia

in which they discussed at some length, the features of hyperlexia which had been

described in the various studies. They reviewed case studies, descriptive studies and

experimental studies providing detailed tables of the various features of each study.

Like Goldberg, they found that there were still many questions to be answered about

hyperlexia, including the long-term prognosis for children with hyperlexia.

A detailed analysis of the literature on hyperlexia and dyslexia by Aaron (1989)

led him to conclude that hyperlexia was a syndrome at the opposite end of the

continuunl to dyslexia.
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Groff (1989), in a rather brief review of hyperlexia, refuted suggestions that

intensive instruction in phonics could interfere with development of reading

comprehension as Healy (1982) had proposed.

The use of a regression prediction model by Rispens and Van Berckelaer (1991 )

to measure the discrepancy between word recognition skill and reading

comprehension has been discussed elsewhere. By promoting the use of the regression

prediction model, Rispens and Van Berckelaer sought to establish more specific

crtiteria for the definition of hyperlexia.

Connors (1992) used case studies of savant skills as well as hyperlexia to

illustrate the implication that discrepant abilities have for intelligence theory. He

discussed the fact that people high in one measured ability are usually high in other

measured abilities and that the reverse may also occur such that people low in one

measured ability are more likely to be low in other measured abilities. He cited

savants and hyperlexics as examples which contradict the idea that most mental tasks

intercorrelate in an individual. Savants and hyperlexics were therefore seen by

Connors as examples where mental abilities may develop independently of one

another.

Aram's (1997) review included a summary report on twelve children with

hyperlexia who had previously been reported on in the literature (Aram, Ekehnan &

Healy, 1984). Aram included a discussion of the implications for intervention with

hyperlexi<; children and strongly recommended that attempting to teach these children

how to obtain meaningful comprehension should be the 'primary goal' of any therapy.

The most recent and comprehensive review ofhyperlexia is that of Nation

(1999). She focused upon the actual reading skills of hyperlexic children. Some

directions for future research were suggested such as a more in-depth examination of
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the early n~ading skills of hyperlexic children to see if their early reading goes through

the same developmental phases as that of normally developing readers. Nation noted

that the nature of reading comprehension skills in hyperlexia had not been explored to

any great depth and would benefit from further research. She saw hyperlexia as part

of the nonnal variation in reading skills.

Table 4

Published Reviews ofHyperlexia

Reviews of Hyperlexia

McClure and Hynde (1983)

Goldberg (1987)

Aram and Healy (1988)

Aaron (1989)

Groff (1989)

Rispens and Van Berckelaer (1 991 )

Connors (1992)

Summary

Two groups of hyperlexia may exist:

1. Group with significant cognitive

impairment but superior word

calling ability and disordered

language.

2. Adequate intellectual capacity

with superior word calling ability

and disordered language.

Hermetic reading - a savant skill

Hyperlexia is characterized by a

significant disorder of language

development which includes poor

comprehension and language usage.

Hyperlexia is a syndrome at the opposite

end of the continuum to dyslexia.

Hyperlexia is an example of phonics

capable children who can't comprehend.

Hyperlexia represents a double

discrepancy between decoding and

comprehension.

Hyperlexia has implications for

Intelligence Theory.
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Aram (1997)

Nation (1999)
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Summary

Developmental disorder accompanied by

disordered language and cognitive

development.

Hyperlexia is part of the normal variation

in reading skills.

Tables 1,2,3 and 4 are meant as a convenient summary for the reader. The content

of the tables is discussed more fully where appropriate in the body of the thesis.

Criteria used to Define Hyperlexia

Table 5 represents the criteria which various authors have thought should be

present to warrant a definition of hyperlexia. Advanced word recognition before the

age of 5 years was specified in some studies where-as in others it was sufficient for

word recognition to have been noted from a young age preferably before beginning

school. The most consistent feature which has been used to define hyperlexia is

advanced word recognition, usually before five years of age. From the mid eighties

defective comprehension together with advanced word recognition became part of the

criteria ne:eded for a diagnosis of hyperlexia.
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Criteria used to define hyperlexia
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Study Advanced Defective Development-ally Language Double

Word compre-hension disordered disorder discrepancy

Recognit- population

ion before

5yrs

Silberberg

& +

Silberberg

(1967)

Silberberg

& +

Silberberg

(1971)

Elliott &

Needleman + +/

(1976)

Needlemcm

( 1982) + +

Healy,

Aram,

Horwitz &, + + +

Kessler

( 1982 )

Snowling

& Frith

(1986) + + +

Aaron

(1989) + +
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Advanced Defective Developmentally Language Double

Study Word Comprehen- disordered disorder discrepancy

Recognit- sion population

ion before

5 years

Aram

(1997) + + +

Nation

(1999) + +

Grigorenko Information

Et al on early onset

( 2002) + was not +

available for

all subjects so

the authors

did not report

on this

feature.

Richman 8~

Wood

(2002)

+ + +

+ Diagnostic feature

Not considered a diagnostic feature
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CHAPTER 2: ACQUISITION OF SKILLED READING

In this chapter I survey recent work on reading, its components and their

acquisition .. The aim is to provide a framework for the case study, and in particular to

identify questions that a study of hyperlexia might illuminate.

Skilled reading requires a number of components which interact to enable the

reader to pronounce a string of words and extract meaning from print. These components

may be des,cribed as separate entities but each plays an important role in the reading

process. Successful reading i.e. the ability to extract meaning from print, requires both

decoding and comprehension. In order to discuss the decoding and comprehension skills

of hyperiexic individuals it is helpful to consider what it takes to become a skilled reader.

The 'Simple View' of Reading

Gough and Tunmer (1986) proposed what they termed the 'Simple View' of

reading. In this view, decoding and linguistic comprehension can be dissociated. Gough

and Tunmer represented their Simple View of reading as an equation:-

Reading Comprehension

I.e Reading

Decoding x Linguistic Comprehension

DxC

Decoding in the equation represents word recognition whilst linguistic

comprehension is the ability to take spoken language as input and form interpretations.

Reading comprehension relies on what the reader can see on the page and their ability to
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utilize semantic information to form interpretations (Hoover & Gough, 1990).

Hoover and Gough (1990) suggest that if R, 0 and C are variables with values

ranging from 0 to I, then R = 0 x C. In young beginning readers almost all the variance

in reading comprehension would be accounted for by decoding but as decoding skill

increases there is a decrease in the correlation between Rand 0 but an increase in

correlation between Rand C.

Byrne and Fielding-Bamsley (1995) in a follow up study of Grade 1 and Grade 2

children who had received phonemic awareness training during their preschool years

found that the correlation between 0 and C was negative in the lowest reading

comprehension group, which is what Hoover and Gough's (1990) simple model had

predicted.

Further support for the dissociation of decoding and linguistic comprehension can

be seen in dyslexia where decoding skills are poor but linguistic comprehension is

satisfactory or even in some dyslexic individuals quite superior. Gough and Tunmer

(1986) nominated hyperlexia as another example of support for the dissociation of

decoding and linguistic comprehension. Unlike dyslexia, hyperlexia is characterized by

exceptionally good decoding skills but less well developed linguistic comprehension

skills. Gough and Tunmer used Healy's (1982) study of twelve hyperlexic children to

demonstrate support for the Simple View of reading. Healy had measured decoding

skills, listening comprehension and reading comprehension and from these results Gough

and Tunmer concluded that the ""hyperlexic children appeared to read almost exactly as

well as they listened". This finding was in keeping with the Simple View.
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Word Recognition

Although it is well documented that hyperiexic readers are able to recognize words

that they have never seen before, the way they achieve this is not well understood. Two

computer-based models of skilled reading have been described, the Dual Route Cascade

Model (DRC) and the Parallel Distributed Processing Model (PDP). It is not the aim of

this thesis to debate the merits or otherwise of the two models. The Dual Route Cascade

Model (Coltheart, Rastle, Perry, Zeigler & Langdon, 200 I; Jackson & Coltheart, 200 1)

would appt~ar to be the more convenient to use in an attempt to explain how hyperlexic

reading develops and what skills the hyperlexic reader has acquired. The DRC model

encourages the separate assessment of nonword, regular word and irregular word reading,

thus leaving open the possibility of discovering that these word types are processed

differently by hyperlexics. For detailed discussion of the Parallel Distributed Processing

Model the reader is referred to Plaut, McClelland, Seidenberg and Patterson (1996).

The Dual Route Cascade Model (DRC)

Figure 2 represents the DRC model of Coltheart et al (200 1). This model claims

that there are two routes which can be utilized to recognize printed words: the lexical

route (semantic and nonsemantic) and the GPC route. A number of interacting layers

make up each route. The units of different layers interact either through a process of

inhibition or excitation. Coltheart et al have evaluated the DRC model by investigating

the model's ability to stimulate a number of different effects such as those seen in
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acquired dysfexias~ both surface and phonological. and found that in each case the model

was successful. Jackson and Coltheart (2001) in further discussions of the ORe model

have nominated 4- reasons why the ORC model is the best model to .explain not only the

various forms of dyslexia but also precocious and hyperlexic reading. Their reasons are:

. It is the only model in which both routes have been computationally realized:

.It is the only model which explains not only how people read aloud but also how

they recognize printed words;

. It is the only model that has been successfully applied to the stimulation of patterns

of acquired dyslexia.

. The range of results from experimental investigations of skilled reading which the

DRC model successfully stimulates is far greater than that seen with other models

of reading. (Jackson & Coltheart. 200 l.p.51)
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Figure 2. The Dual Route Cascade Model of reading aloud. (Coltheart. Rastle. Perry,

Langdon & Zeigler, 200 I)
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With regard to Figure 2 above, it can be seen that activation of the visual features

and letter units of a word are common to both the lexical route and the nonlexical route

(OPC route). The lexical nonsemantic route uses a sequence of processes to generate the

pronunciation of a word. The visual features and letter units of a word are activated and

connections are formed which link entries in the orthographic lexicon. This in turn leads

to activation of the corresponding word entry in the phonological output lexicon. The

word's phonemes are then activated by the word entry in the phonological lexicon. The

lexical semantic route is activated via the orthographic input lexicon. The semantic

system can then activate the phonological output lexicon leading to activation of the

phoneme system and thence to word identification. A word which can not be identified

via the lexical route can be rerouted via the OPC route.

The OPC route requires knowledge of the grapheme-correspondence rules and an

awareness of the alphabetic principle so that a letter string may be converted into a

phoneme string.

Stuart (2002) in her review of the DRC model, concluded that the model was now

sufficiently interactive to provide a strong basis to explain what a child needs to become

a skilled re:ader and how this might be achieved.

Acquiring Decoding Skills

Phonemic Awareness

If children are to become proficient readers they have to be able to make

associations between print and sound. They need to acquire the alphabetic principle.
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Byrne (1998) defines the alphabetic principle "as the fact that graphic symbols, our

letters, represent the phonemes that constitute spoken language". Letter knowledge and

phonemic awareness are the skills required for successful decoding (Byrne, 1998;

Goswami & Bryant, 1990; Stuart & Coltheart, 1988). The presence of either of these

skills alone does not lead to the acquisition of the alphabetic principle (Byrne, 1998). It is

also known that even if phonemic awareness is well established there are still children

who do not develop secure decoding skills (Byrne & Fielding-Barnsley, 1991). Those

children who are able to associate letters with the sounds they represent are able to lay

down the foundations of the grapheme-phoneme conversion system which is essential if

they are going to be able to read nonwords and words they have not encountered before

(Stuart, 2(02).

Prelliterate children have mostly been shown to lack phonemic awareness.

Liberman, Shankweiler, Fischer and Carter (1974) asked young children (preschoolers,

kindergarteners and first graders) to tap out the number of segments in spoken utterances.

Although the children's ability to segment syllables and phonemes increased with grade

level, they found it much harder to segment phonemes than syllables and segmentation of

phonemes took longer to perfect than segmentation of syllables. Algeria, Pignot and

Morais (1982) obtained similar results in a study with first grade children, half of whom

had been taught to read using a whole word approach and the other half taught using a

phonic method. There was no significant difference between the groups on syllable

awareness but the group taught using a phonics method was far better on operations with

phonemes" A series of experiments by Byrne and Fielding-Barnsley (1989, 1991, 1993,

and 1995) have highlighted the lack of phonemic awareness amongst preliterate children
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and that young children do not automatically grasp the fact that letters represent sounds

even when they have learned to read small word families. This was further highlighted in

another long series of experiments ( Byrne, 1992). Preliterate children were taught to

read pairs like sat and mat but were unable to decide between sow and mow as

pronunciations for sow, demonstrating that most children do not automatically induce

letter-phoneme correspondences from their encounters with written words even when

these encounters are deliberate. Neither have classroom studies of young children

provided support for the acquisition of the alphabetic principle by increased exposure to

written words. Seymour & Elder (1986) followed a class of Scottish Kindergarten

children who were not taught using a phonics approach, over their first year at school. At

the end of the year the children had built up reasonable sight word vocabularies but were

unable to read words they had not been taught. Most refused to attempt unknown words.

The studit::s mentioned above highlight the fact that despite exposure to aspects of written

language, children do not automatically acquire phonemic awareness.

It is not only preliterate children who lack phonemic awareness but illiterate adults

also. In one such study two groups of Portuguese adults were compared (Morais, Cary,

Algeria and Bertelson, 1979). One group were illiterate and the other group had received

reading instruction at fifteen years or older, provided by the government, army or

industry. Two tasks were administered. One was a deletion task in which the first phone

had to be deleted from an utterance provided by the tester. The second task required that

an additional phone be added at the beginning of an utterance (the utterance was

sometimes a nonword). Half of the illiterate subjects failed every test whilst every

member of the literate group passed at least one test. These results led Morais et al to
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conclude that the "ability to deal explicitly with phonetic units of speech is not acquired

spontaneously".

On the basis of his experiments, Byrne (1998) claimed that phonemic awareness is

a necessary foundation for the acquisition of the alphabetic principle. Others have argued

for a similar position, with Share (1995) for example characterizing phonemic awareness

as the sine qua non for literacy development.

Letter Knowledge

Knowledge of letters of the alphabet contributes to the acquisition of the alphabetic

principle. Scarborough (1998) reviewed 24 longitudinal studies in which letter

identification was included and found that the median correlation between letter naming

scores and subsequent reading achievement was 0.53 with a mean of 0.52 (SO 0.14).

Scarborough concluded that testing how many letters a kindergarten child can name was

as useful and nearly as successful at predicting future reading as was more

comprehensive testing. Similar results have been reported by Adams (1990) and Jansky

and de Hirsch (1972). Although letter knowledge contributes to acquisition of the

alphabetic principle, Scarborough cautions against relying purely on letter knowledge to

identify children at risk of developing reading failure.

Byrne and Fielding-Barnsley (1991, 1993, 1995) in their longitudinal studies t<;;~sted

letter knowledge by asking the child to identify which letter from a choice of 5 or 6

corresponded to a particular sound. Their findings over the first three years of school

starting with kindergarten, confirmed the separate contributions of phonemic awareness
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and letter knowledge to decoding.

As well as there being a substantial correlation between letter knowledge and

subsequent reading development, Byrne and Fielding-Barnsley (1989) presented

evidence that letter knowledge is, in combination with phonemic awareness, necessary

for acquisition of the alphabetic principle (see also Byrne, 1998). Only preschool children

with both of these foundations in place were able to decode novel items in a structured

decoding task. Despite phonemic awareness, in combination with letter knowledge, not

always being sufficient to guarantee emergence of the alphabetic principle, there is a

strong case for its necessity.

It has been shown in a number of studies that teaching phonemic awareness to

normal children and to children at risk can lead to improved skills (e.g., Ball &

Blachman, 1991; Bradley & Bryant, 1985; Byrne & Fielding-Barnsley, 1991, 1995;

Lundberg~, Frost & Peterson, 1988). These observations are consistent with the hypothesis

that phont:mic awareness is a necessary pre condition for learning to decode print.

Varieties ofPhonological Awareness

Stainthorp and Hughes (1998) described phonological awareness as "a

metacognitive skill involving the phonological system"; and a variety of different tasks

has been used to investigate it. These include operations on large phonological units su(:h

as rimes, and smaller units such as phonemes. The operations can be based on matching

(identifying the same, different, segments in separate words), on segmenting, and on

blending. Stanovich (1992) suggested that "the generic term phonological sensitivity be
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used to cover the set of processing constructs being tapped by the various tasks used in

research". He proposed that phonological sensitivity lay along a continuum ranging from

shallow to deep. Simple tasks such as rhyme tap shallow sensitivity. More complex tasks

such as phoneme segmentation tap deep sensitivity, which develops later and is more

related to reading progress. One of the difficulties with measures of phonemic awareness

is deciding which measures are tapping pre reading skills and which measures tap skills

which develop as a consequence of having learnt to read (Perfetti, Beck, Bell & Hughes,

1987).

Rec:ognition of rhyme is considered to be one of the most sensitive indexes of

phonemic awareness (Byrne & Fielding-Barnsley, 1990). Byrne and Fielding-Barnsley

(1991) compared the ability of preschoolers to judge the identity of rimes versus the

identity of initial phonemes. The children found it much easier to judge the rimes than

phonemes, which along with the results of Lieberman et al. mentioned earlier, lends

support to Stanovich' s proposal that rhyme detection is one of the easier tasks at the

"shallow" end, which children achieve well before they achieve segment detection

(Stanovich, Cunningham & Cramer, 1984). Thus in the current project, measures of

rhyme as well as of phonemic awareness are employed.

There is a strong case that children need to discover the alphabetic principle if they

are going to learn to read words, and that to discover the alphabetic principle they require

phonemic awareness and letter knowledge. In this project, that case is put to the test

through assessment of phonological awareness in ZA.



94

Development ofWord Recognition

A number of theories have been proposed which describe reading development as a

sequence of stages or phases (Ehri, 1985, 1999, 2002; Frith, 1985; Marsh, Friedman,

Welch & Desberg, 1981; Seymour & MacGregor, 1984). All models highlight the

importance of alphabetic knowledge and its contribution to the development of reading

but for the purposes of this study only Ehri's model will be discussed in detail.

Skilled readers are able to read large numbers of words accurately and

automatically. How are they able to do this? Ehri (2002) has nominated at least five

different ways of reading words:

1. By sounding out and blending letters (decoding).

2. By pronouncing common spelling patterns.

3. By retrieving sight words from memory.

4. By analogizing to words already known by sight.

5. By using context to predict words.

The: process in each case is different but as readers develop their skills they may

use all five different ways to read words. A decoding strategy may be used to read words

which have not been encountered before although irregular words can present problems

for this strategy. The other strategy is sight word reading, useful for irregular words

which have been encountered before and committed to the lexicon, or for frequently

encountered words. The more automatic the identification of a word is, the more

efficient is the reading process, leaving the reader free to concentrate on comprehending

the text (Ehri, 2002).
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Ac(:ording to Ehri (2002), sight word learning is a connection - forming process.

The reader forms different types of connections as they go through different phases of

sight word learning. Ehri (1985) originally proposed four phases which she later

reformulated (Ehri, 2002) to reflect the involvement of the alphabetic system in the

connections which are formed.

1. Pre·-alphabetic Phase - readers do not use letter-sound relations but form

connections between visual attributes of words and their pronunciation. Word

recognition is not always reliable.

2. Partial alphabetic - begin to use partial phonetic cues although segmentation skills

are poor and full knowledge of the spelling system is not yet in place.

3. Full alphabetic phase - Readers are able to form complete connections between

letters and phonemes. Words which are unfamiliar may now be able to be decoded.

4. Consolidated alphabetic phase - Consolidation of letter patterns which leads to

knowledge of larger letter units. Rapid increase in the number of sight words in

memory. Decoding becomes automatic. Analysis of phonemes in words leads to

invented spelling.

Ehri suggests that, unlike Frith, her phrases are not rigid stages but build on each

other as graphophonological connections are made and children may make use of

processes from different stages to identify a word. Ehri's suggestion that children may

make use of processes from different stages for word identification would seem to easily

accommodate those children who come to the task of reading with some phonological

awareness.

Stuart and Coltheart (1988) examined theories of reading development (Frith,
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1985; Marsh et ai, 1981; Seymour & Elder, 1986) in the light of a longitudinal study

which began when their subjects were in nursery school (preschool) and ended when the

children were in their fourth year of school. They concluded that not all children pass

through the same sequence of stages in learning to read. Some pre-school children are

more phonologically aware than others and so may not go through a non-phonological or

logographic stage. Therefore Stuart and Coltheart, and Byrne (1998) argue that if children

already have some phonological awareness then they will use this knowledge to make

assumptions about how a word will look in print. This argument is further supported in a

study by Ehri and Wilce (1985) who found that the kindergarten children in their study

who could already read words were able to use their letter sound knowledge in

recognizing words.

Although a strong case can be made that reading develops through a series of

stages and that phonemic awareness together with letter knowledge is necessary to be

able to read printed words there are children who appear to learn to read without any

apparent phonemic awareness or underdeveloped phonemic awareness.

Alternate Theories of Reading Acquisition

A tt:~st of any reading theory is how well non-normal readers can be accommodated

by the theory. Indeed Down Syndrome children (Cossu, Rossini and Marshall, 1993) and

the child described by Fletcher-Flinn and Thompson (2000, 2003) appear to contradict

the need to have developed phonemic awareness before reading acquisition. Similarly the

precocious reader described by Henderson, Jackson and Mukamal (1993) was
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unsuccessful on tests of explicit phonemic awareness although at age 3; 1 years he had a

reading age of 7 years. Hyperlexic children are another group who have well developed

decoding skills despite no apparent phonemic awareness or underdeveloped phonemic

awareness. The following section describes three theories which attempt to explain

reading acquisition which appeared to have occurred without the need for appropriate

levels of phonemic awareness.

Knowledge Sources Theory

Unlike developmental theories of reading acquisition such as that of Ehri (2002)

described previously, the Knowledge Sources Theory (KST) (Thompson, Cottrell &

Fletcher-Flinn, 1996; Thompson & Fletcher-Flinn, 1993) seeks to describe what sources

of knowledge are used in the different classes of procedures and how this knowledge is

stored, that led to word identification.

The KST assumes two classes of procedures for responding to a printed word: (1 )

Recall, (2) Generation. The recall procedures allow the reader to use the stored (lexical)

orthographic representation of a printed word together with the phonological and

semantic representations of the word. These associations may have been acquired when

the child has been provided with the meaning and the sound of a word when it has been

encountered. This may involve a teacher or a parent providing information about a word.

Alternately the child may draw upon past experiences to self generate a response.

Three different classes of sources of knowledge may contribute to the generation

procedures. These are sublexical relations (ISRs) induced between orthographic and
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phonological components of words, letter-sound correspondences which have been

provided and semantic and syntactic knowledge. Sublexical relations are abstract. They

are not directly taught but are spontaneously acquired. They are induced from previously

experienced and stored representations of printed words which the reader has

encountered. In other words the lexical route is used to help develop the nonlexical route.

According to Thompson et al (1996) it is not so much the stored orthographic

representations but the induced sublexical relations which account for the phonological

influence. Either recall or generation can be used to respond to a printed word with

generation predominating when recall procedures are insufficient to identify an

unfamiliar printed word.

Fletcher-Flinn and Thompson (2000, in press) have used the KST to explain the

precocious reading of a young girl Maxine, whose reading was described as fluent by 28

months. At 33 months of age she had no phonemic awareness although she did have

some awareness of rimes. By age 7 years she had a word reading accuracy of 18 years

and although her phonemic awareness had developed, it was still underdeveloped in

comparison to her reading accuracy. Her reading comprehension was reported to be at

least commensurate with her chronological age. Fletcher-Flinn et al considered that

Maxine's results demonstrated clearly that in spite of her underdeveloped phonemic

awareness she was able to make use of implicit phonological recoding which was based

on induced sublexical relations (ISRs). According to Fletcher-Flinn and Thompson

(2000, in press) Maxine's results did not support the claim that phonological recoding

was necessary for the normal development of reading.
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Precocious Reading

Jackson and Coltheart (2001) using studies of acquired dyslexia and precocious

reading together with the Dual Route Cascade model, have argued that mastery ofGPC's

was not sufficient for reading to be effective. Precocious readers seem able to build up a

lexicon despite incomplete mastery ofGPC's which led Jackson and Coltheart to pose

two questions. The first concerns the minimum level ofGPC's necessary for effective

reading and the second questions what other compensatory mechanisms might be

initiated in support of minimal GPC's. Jackson and Coltheart point out that it is possible

to read real words even though pseudoword reading is poor by comparison and point to

the fact that there are hyperlexic readers who are better at reading pseudowords than

exception words. They suggest that precocious and hyperlexic readers are able to make

good use of the flexibility that the Dual Route model offers. According to the authors the

apparent lack of phonemic awareness in these children may be due to the insensitive

nature of the indirect phonological measures which are used or lack of metacognitive

knowledge about phonemes and other with-in word units which may facilitate acquisition

of a nonlexical route. In summary Jackson and Coltheart propose that "use of the

nonlexical route aids acquisition of the lexical route" whilst KST would suggest that

correspondences induced from reading via the lexical route can lead to the acquisition of

knowledge of GPC's and hence acquisition of the non lexical route.
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Privileged Access Theory

In Chapter 1 attention was drawn to the work of Snyder and Mitchell (1999) who

have sought explanations for the savant skills of autistic children. Snyder and Mitchell

have proposed that children with infantile autism have minds which are not concept

driven and therefore they have direct access to lower levels of raw information. Thus

savant children have 'privileged access' to this lower level of neural information before it

has been integrated into the 'big picture'. By comparison normal individuals are concept

driven and although they also possess these lower levels of raw information they are not

able to directly access it.

The Privileged Access Theory provides an interesting theory as to how hyperlexic

children might develop such early decoding skills. With a few published exceptions

hyperlexie children have been reported to have an autism spectrum disorder or some

autistic features and Snyder and Mitchell (1999) have included hyperlexia amongst a list

of savant skills although as noted in Chapter 1 not all agreed that hyperlexia was a savant

skill. The question is do hyperlexic children have access to the individual attributes of a

word fronl where they then integrate this information to identify that word? This could

be easy for them because they are not concept driven in that they are not reading for

meaning and changing word order in a sentence hardly impedes their reading speed.

They obviously make links between orthography and phonology because they are able to

read somt~ non words. Unlike the savant children described by Snyder and Mitchell

(1999) hyperlexic reading does not seem to be a form of mimicry and this is supported by

the fact that hyperlexia has been reported to occur in other languages. Snyder (personal

communication 16th March,2004) suggested that the less concept driven the individual is
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the more likely they are to be able to access lower levels ofneural information and that

this could provide an explanation for hyperlexic reading which appears to develop with 

out a level of phonemic awareness.

Precocious readers and hyperlexic readers have provided evidence that effective

word identification can occur even in the absence of underdeveloped phonemic

awareness. Snyder and Mitchell (1999) discussed their Privileged Access Theory with

respect to savants but perhaps there are non autistic children such as Maxine (Fletcher

Flinn & Thompson, 2000,in press) and precocious readers (Henderson, Jackson &

Mukamal, 1993) who also have privileged access to lower levels of neural information.

Castles and Coltheart (2004) reviewed the current state of the literature with

regards to the role of phonemic awareness in reading acquisition and "concluded that no

study has provided unequivocal evidence that there is a causal link from competence in

phonological awareness to success in reading". They do however suggest that it should

be possible to design and carry out a study which provides unequivocal proof. Whether

this study would also be able to shed further light on precocious and hyperlexic reading

remains to be seen.

Comprehension

Apart from decoding, the Simple View of reading states that linguistic

comprehension is also necessary for skilled reading. Comprehension has been referred to

as listening comprehension, linguistic comprehension or language comprehension

(Carver, 1998). Comprehension may be thought of as having two types of processing,

local level and text level (Nation, 1999). Local level requires the meaning of single words
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to be understood whilst text level requires activation of contextual information as well as

the suppression of irrelevant information. Successful text level comprehension assumes

knowledge of the role of syntax and semantics.

Inference making, understanding text structure and comprehension monitoring

were nominated by Oakhill & Yuill (1996) as the three most important skills necessary

for successful comprehension. Young children who have difficulty with reading

comprehension are poor at comprehension monitoring (Yuill & Oakhill, 1991) whilst an

inability to understand that stories have an event structure will also contribute to poor

comprehension (Cain, 1996). Bishop (1987) nominated a number of other problems

which may lead to poor comprehension such as auditory perception, attention, vocabulary

knowledge, grammatical processing and memory.

There are a number of children who, in spite of satisfactory word recognition, have

been shown to have difficulties with language comprehension. One estimate puts the

figure at 10-15% of seven to eight year olds (Stothard & Hulme, 1995; Yuill & Oakhill.

1991) and their comprehension difficulties are not confined to written texts (Stothard &

Hulme, 1992).

Comprehension is an enormous topic which has generated vast amounts of research

so I will limit my discussion to those areas applicable to this project.

Vocabulary and Domain Knowledge

Perfetti, Marron and Foltz (1996) have argued that lack of knowledge of words and

knowledgt~ in a domain is a marker of poor comprehension (see also Nation & Snowling,
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1998b). It is difficult to get meaning from a text if you do not have knowledge about the

text subject matter and the words contained in it and this lack of knowledge makes it

difficult to engage with the text. Vocabulary knowledge and domain knowledge have

been shown to be highly correlated. It is possible to infer the meaning of individual

words from the context but this process is of limited usefulness and sometimes the

meaning of a word differs depending on the context in which it is used. Oakhill (1983)

carried out an experiment with children between the ages of seven and eight years where

they were asked to infer particular meanings of words according to the context they were

used in. In this way Oakhill investigated the relationship between the children's

comprehension skills and their ability to infer particular meanings for words. She found

that both skilled and less skilled comprehenders recalled the sentences as given equally

well but the more skilled group of comprehenders were superior at inferring particular

meanings for words. Not only does knowledge initiate comprehension processes but lack

of knowledge is indicative of poor comprehension as was ably demonstrated when

children who had been taught relevant vocabulary for a passage had better

comprehension of that passage (Beck, Perfetti & McKeown, 1982).

Poor word knowledge and or domain knowledge in children is usually obvious in

both their listening comprehension and their comprehension of texts. Nation and

Snowling~, (1998b) tested whether poor comprehenders were poorer at reading exception

words than their decoding skills would predict. They found that the poor comprehenders

made more errors and took longer to read exception words than did reading-age matched

controls. There was no difference between the control group and the poor comprehenders

at reading high frequency regular words and irregular words. Nation and Snowling



104

concluded that in spite of their satisfactory decoding skills, poor comprehenders took

longer to read words which typically require semantic support. In another study, Nation

and Snowling (1998a) compared normal children and children who had poor reading

comprehension and found that although the two groups performed similarly on tests

requiring predominantly phonological skills the poor comprehenders performed less well

on tests requiring semantic ability and they also had difficulty reading words which

usually require semantic knowledge. Less skilled readers have been shown to have

smaller vocabularies (Thorndike, 1973) perhaps because they have less exposure to print

material (Stanovich & West, 1989).

Inferencing

Comprehension questions may be literal or inferential. Literal questions can be

answered from explicit information in the text whereas inferential questions require the

reader to (:all upon prior knowledge and experience in order to make sense of the text and

provide an answer to a question (Oakhill, 1984). Experiments by Hannon and Daneman

(1998) have shown that less skilled comprehenders are not as efficient at integrating

information in a text to enable them to make inferences and nor do they make as many

spontaneous inferences while they are reading. Subjects were asked to read short

passages such as "The old woman awoke to a soundfrom downstairs. She reached into

her purse andfound only afile". Skilled comprehenders generated knowledge based

inferences spontaneously during reading but the less skilled comprehenders only made

knowledge based inferences when the text incorporated a question stimulating an

inference eg., The old woman awoke and said, "Why is there a sound down stairs"?
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Oakhill (1994) has argued that this may occur because poor comprehenders do not realize

that they need to make inferences in order to understand the text or they may have

processing limitations. It has been suggested that a reader who lacks knowledge about a

text or can not draw upon their knowledge when it is needed, may be unable to make

inferences (Perfetti, Marron & Foltz, 1996). Bishop (1992), in a study with children who

had specific language impairment found that even presenting stories as pictures did not

lead to improved inference - making in these children.

Tht~ work of Gemsbacher may answer some of the questions about inference

making in comprehension and why it is poor in less skilled comprehenders. Gernsbacher

(1985) proposed that the less skilled comprehenders made too many processing shifts

which prevented them from developing a coherent story structure and also resulted in loss

of surface information. In her experiments, Gemsbacher wanted to demonstrate that

surface information loss can occur irrespective of whether comprehension is language

based or otherwise, and secondly to explore why surface information is lost. In her first

set of experiments, Gemsbacher asked her subjects to retell stories from a series of

pictures. There were four stories consisting of twenty four pictures each. After the

subjects had seen all the pictures comprising a story, they were given two minutes to

write a summary of that story. For half the pictures in each story, memory for their

original left/right orientation was tested immediately after they had written a summary for

that story. The memory test for the other half of the pictures in each story was after all the

stories had been viewed and summarized. Left/right orientation was selected to test

surface information loss because it was thought that it was not encoded verbally.

Gemsbacher predicted that more surface information would be lost after comprehending
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several stories than after comprehending one story. The results of this experiment

indicated that even after viewing only one story there was a loss of surface information,

with average performance around 66% correct, and after comprehending several stories

surface information loss was increased, with only 57% correct. In her second experiment

Gemsbacher presented half the pictures in a story and then asked the subjects to write a

summary. The other half of the pictures in the story were presented and again the subjects

were asked to write a summary for the last half of the pictures. The subjects were then

required to write a summary of the whole story. More surface information was lost after

comprehending an entire picture story and summarizing it than after comprehending half

of it. The last experiment on surface loss involved subjects viewing one long story and

then writing a summary at the end. Although there was loss of surface information, there

was little loss of thematic information. The conclusion from these experiments was that

loss of surface information contributes to poor comprehension.

Gernsbacher then investigated the cause of surface information loss. She predicted

that surfa(~e information loss was due to too many processing shifts and she called this

The Processing Shift Hypothesis, which proposes that an initial framework or structure is

laid down when information is first encountered. As further information is encountered it

is added on to the framework if it is related to that already laid down or if unrelated a new

framework or structure is begun. Once a new framework is initiated, the information

represented in the previous framework becomes less available. In other words, a

processing shift has occurred with resultant surface information loss. To test the

processing shift hypothesis, Gemsbacher (1985) asked her subjects to view two

nonverbal stories and then to view two nonverbal stories whose order had been
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scrambled. After each story, the subjects had to write a summary. The results showed that

the subjects were better able to comprehend the normal stories than the scrambled ones

and surfac:e information loss was greater for the scrambled stories. Interestingly subjects

did notice a theme in the scrambled stories. Examining the results of her series of

experiments, Gernsbacher found that less skilled comprehenders made almost as many

processing shifts with normal stories as they did with scrambled stories, suggesting that

they made too many processing shifts which contributed to their poor comprehension.

In more recent work, Gernsbacher (1990, 1991) elaborated further on the

processing shift hypothesis and described a "Structure Building Framework" whereby

successful comprehension is achieved by the reader building a coherent mental

representation of the information which is to be comprehended. This mental

representation initially involves laying down and then mapping on the relevant incoming

information. If the incoming information is not relevant to the previous information then

the comprehender will develop a new structure. In other words a processing shift occurs.

Gernsbacher suggests that memory cells or nodes are the facilitators of these mental

structures and it is these memory cells which when activated transmit signals either to

boost similar memory cells or to dampen non similar memory cells. The less skilled a

reader is, the more difficulty they have in suppressing irrelevant information.

Gernsbacher and Faust (1991) tested Gernsbacher's theory that less skilled

comprehenders had less efficient suppression mechanisms by asking subjects to read a

sentence and then judge whether a test word that they saw matched the meaning of the

sentence they had just read. Half the test words matched the meaning in the sentence and

the other half of the test words were one form of a homophone. The test words were
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presented either immediately after the subject had read the sentence or after a one second

delay. The: less skilled comprehenders took longer even after the one second delay to

reject test words following homophones. Gemsbacher and Faust carried out further

experiments which also supported the concept that less skilled comprehenders have less

efficient suppression mechanisms.

Oakhill (1984) investigated seven to eight year olds' use of implicit inferences in

understanding stories (implicit inferences make sense of a situation in terms of relevant

general knowledge). The children were asked to read a story and then answer four literal

and four inferential questions about that story without recourse to the story. They were

then given back the story and asked to answer the questions again, with reference to the

story. Less skilled comprehenders improved their comprehension score when they had

the story to refer to but this was greater for the literal questions than the inferential

questions. Oakhill made the point from the results of her experiments that it is not the fact

that skilled comprehenders can not make inferences but that they do not realize that their

experience and knowledge can be used in answering comprehension questions.

An inability to understand the main idea of a story and its structure are often

difficult for young children in their early school years. Yuill and Oakhill (1991) presented

picture stories to groups of good and poor comprehenders and asked them to recount the

stories. The children were also asked what was the most important thing about the story

ie. the main idea. The poor comprehenders tended to give a picture by picture recount of

the story suggesting that they were not integrating the images and they found it harder to

understand the main idea of the story. This study further highlighted the fact that

presenting a story in pictures did not necessarily improve the comprehension skills of the
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poor comprehenders. Bishop (1992) in her study with specific language impaired children

reported that poor comprehenders did not benefit from pictures in making inferences.

Because the processes identified by Gemsbacher (and others) bear resemblance to the

idea of central coherence (Frith, 1989), use of her materials is made in exploring

comprehension processes in ZA in this thesis.

Working Memory

Working memory is a temporary system which maintains and processes

information (Baddeley, 1986). Skilled comprehenders have been shown to have better

working memories than those who are less skilled and this is irrespective of whether

comprehension is reading comprehension or listening comprehension (Carpenter & Just,

1988; Daneman & Carpenter, 1980; Just & Carpenter, 1992; Perfetti & Goldman, 1976;

Shankweiler & Crain, 1986).

Hannon and Daneman (2001) examined four components of reading

comprehension which involved working memory and found support for Gemsbacher's

view of comprehension failure. The four components were: the ability to access prior

knowledge from long term memory, to integrate accessed prior knowledge with new text

information, to make inferences based on information provided in the text, and to recall

the new information from memory. Hannon and Daneman used and extended material

which had originally been developed by Potts and Peterson (1985). In Potts and

Peterson's task, subjects had to read short paragraphs of three sentences which described

the relations between a set of real and artificial terms, such as "A JAL is larger than a

TOC. A TOC is larger than a PONY A Beaver is larger than a CAZ". After reading the
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paragraph participants can use the relations described in the sentences to construct a

linear ordering (JAL> TOC> PONY>BEA VER> CAZ). Subjects need to use their

existing knowledge about the real items in the paragraphs in order to construct the linear

ordering. After reading the paragraph the subject then has to respond to true-false

statements. The statements are: text memory statements, text inferencing statements,

knowledge access statements and knowledge integration statements. Hannon and

Daneman repeated Potts and Peterson's tasks and included a test of reading

comprehension and several tests of verbal abilities. Their conclusions were that "working

memory is implicated in the processes that require the maintenance and integration of

successfuHy encountered ideas in a text". They found that both knowledge based

components and text based components were important contributors to successful reading

comprehension. Hannon and Daneman's study was with university students but they

make the Icomment that young poor comprehenders would probably achieve similar

results.

Another study (Palladino, Comoldi, De Beni & Pazzaglia, 200 I) looked at how

good and poor comprehenders matched for logical reasoning ability selected, updated and

avoided intrusion errors. Skilled comprehenders were able to select and update

information in working memory whereas poor comprehenders had difficulty doing this.

Poor comprehenders were more prone to intrusion errors and thus more likely not to

focus on the target elements of the text.

Oakhill (1994) found that poor comprehenders do not have a memory deficit as

such but they find integration of ideas and remembering the' gist' of a story difficult. In

other words, tasks which require simultaneous processing and storage put heavier
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demands on working memory which in tum affects comprehension ability. Oakhill based

her conclusions in part on a test of working memory using numbers instead of a reading

span test. Yuill, Oakhill and Parkin (1989) presented children with lists of numbers to

read aloud (processing) and they had to remember the last digit in each group (storage).

They varied the memory load by increasing the number of digits and thus the number of

final digits to be recalled. They found no differences between groups of skilled and less

skilled comprehenders in the two digit recall but differences in the three and four digit

recall.

Another hypothesis proposed to explain poor comprehension is that put forward by

Nation, Adams, Bowyer-Crane and Snowling (1999). Contrary to Oakhills's view, these

researchers suggest that working memory deficits which have been associated with poor

comprehension are not a specific cause of comprehension failure but are an

accompaniment of language impairment. Nation et al conducted a series of experiments

in which Inemory skills in good and poor comprehenders matched for decoding skill were

assessed. The authors were particularly interested in seeing if poor comprehenders would

show mernory deficits that mirrored their language profiles. The children were asked to

recall words and nonwords which varied in length (e.g., bath, hammer, bim, crepog).

Poor comprehenders were able to recall words and nonwords as well as the good

comprehenders, consistent with other studies which have shown that poor comprehenders

have normal digit span and verbatim recall (Oakhill, Yuill & Parkin, 1986; Stothard &

Hulme, 1992). In their second experiment the children were asked to recall abstract

words and concrete words with the results showing that poor comprehenders were worse

at recalling abstract words than the normal controls. Both groups of children recalled the
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same number of concrete words. The children were then tested with a listening span task

and a spatial span task. The poor comprehenders had lower scores than the controls on

the listening span task but their scores on the spatial span task were almost identical,

suggesting that poor comprehenders do not have general processing capacity limitations.

Nation et al found no support for processing capacity limitations in working memory of

poor comprehenders but did find that memory tasks which placed a heavy burden on

semantic processing skills resulted in lower listening spans. From these results they

concluded that the comprehension deficits as seen in poor comprehenders are within the

semantic system.

Stothard and Hulme (1992) found support for general language processing

mechanisms rather than working memory processes to be a cause of poor comprehension,

which was not confined to reading. The children were tested for listening and receptive

comprehension as well as digit span and working memory span. While comprehension

deficits were obvious in the tests of listening and receptive comprehension there was little

difference between the poor comprehenders and the chronological age controls on digit

span or working memory. Poor comprehenders have generally been found to have normal

short term verbal memory skills (Oakhill, Yuill & Parkin, 1986; Stothard & Hulme, 1992;

Yuill&Oakhill, 1991).

A distinction needs to be made between storage capacity and processing capacity

of working memory. Measures such as word span or digit span only tap storage capacity,

ie short term memory, whilst measures of reading span and listening span tap the

combined processing and storage capacity of working memory (Daneman & Carpenter,

1980; Daneman & Merikle, 1996). Daneman and Merikle (1996) found that measures of
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listening span or reading span were better predictors of comprehension than measures

which only tap storage capacity. They had used meta-analysis of the data from 6,179

participants from 77 studies that had investigated the association between working

memory capacity and language comprehension ability. This meta-analysis offered

support for Daneman and Carpenter's (1980) proposal that working memory plays an

important role in language comprehension. According to Daneman and Merikle, the

meta-analysis indicates that a verbal process component and a verbal storage component

should be included in the working memory measure. The suggestion that the functional

capacity of working memory might vary with the processing characteristics of the task

being performed has been proffered by Daneman and Green (1986). As Nation et al have

demonstrated in their study, it is not the capacity of working memory but rather the

processes which occur in working memory which appear to lead to poor comprehension.

Th(;:re appears to be some conflicting evidence about the role of working memory

deficits in comprehension as well as the components of working memory which might

contribut(;: to comprehension deficits. In this project the subject's working memory is

assessed in a variety ofways.

Comprehension Monitoring

Monitoring one's comprehension is a metalinguistic skill (Tunmer & Harriman,

1984) whlereby the skilled reader continually monitors their comprehension of a text so

that they are constructing a coherent understanding of that text. This metacognitive skill

is poor in young children and those children who have poor reading comprehension

(Yuill & Oakhill, 1991). There is some evidence that poor comprehenders do not always
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realize that they have not understood the text and that they perceive a passage with longer

words as being harder to understand than a passage with shorter words (Gamer~ 1980,

1987). When poor comprehenders were asked to detect inconsistencies in a text they were

unable to do so, leading Oakhill (1994) to propose that poor comprehenders are more

concerned with decoding than meaning even when they are good decoders. Paris and

Myers (1981) reached a similar conclusion when they found that children did not show

evidence of comprehension monitoring by not self correcting when reading, not

underlining words and phrases they did not know and not asking questions or using a

dictionary.

Syntax and Semantics

Syntactic awareness and semantic skills have both been shown to influence the

development of comprehension skills. Tunmer, Nesdale and Wright (1987) proposed that

syntactic awareness might influence comprehension monitoring and poor comprehension

monitoring is thought to be one potential source of comprehension failure (Oakhill, 1993;

Perfetti, 1985; Perfetti, Marron & Foltz, 1996). Another proposal is that poor readers,

whilst having syntactical knowledge, are unable to use it due to limitations of their

working n:lemory. Shankweiler, Crain, Brady and Macaruso (1992), have referred to this

proposal as the processing limitation hypothesis (see also earlier work by Shankweiler &

Crain, 1986). Shankweiler et al (1992) proposed that memory capacity overload can

prevent some readers from correctly using syntactic knowledge to comprehend even

though they may have the necessary structures in place to utilize this knowledge.
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Studies by Gottardo, Stanovich and Siegel (1996) found support for the processing

limitation hypothesis in that there is an interrelationship between phonological

processing, syntactic processing and working memory. In their study, third grade

children were tested using a sentence judgment task and a sentence correction task. The

children were asked either to say which sentences were right and which sentences were

wrong and in the other task they were asked to correct those sentences which they

thought were wrong. There were five types of stimuli: errors in clause order within

sentences:; errors in word order within clauses; errors in subject verb agreement; errors in

subject-cupola verb agreement; and errors in function word usage. It should be noted that

one of the criticisms of tasks used to assess syntactic awareness is that working memory

demands are too great (Bowey, 1994). With this in mind, Gottardo et al. reduced the

memory load required in some of their tasks. For example correction of morphological

and function word errors as well as changes in word order and clause order were

designed to reduce memory load to stress syntactic processing over semantic processing.

Gottardo t~t al found that working memory performance explained the largest aInount of

unique variance with regard to reading comprehension and that only phonological

sensitivity was a specific predictor of decoding and word recognition.

Positive correlations between measures of ongoing reading comprehension,

comprehension monitoring and standardized tests of reading comprehension with a

syntax awareness task were demonstrated in fourth and fifth grade children by Howey

(1986). Bowey used two sets of 30 ungrammatical sentences which consisted mainly of

grammati(~alerrors which frequently occur in the speech of young children to examine

error imitation and error correction. The sentences were presented verbally one at a time
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to each child. The children were told that the sentences they heard each contained a

mistake. In the error imitation task they had to repeat the sentence exactly as they had

heard it including the mistake. In the error correction task they had to repair the mistake.

The children had also been tested using the Peabody Picture Vocabulary Test and two

standardised tests of reading comprehension. Bowey found that syntactic awareness was

significantly correlated with ongoing reading comprehension and ongoing comprehension

monitoring as well as decoding skill. Bowey suggested that both decoding skill and

syntactic awareness were correlated with a general metalinguistic ability. This of course

ties in with the fact that a number of metalinguistics abilities are intercorrelated ( Nesdale

& Tunmer, 1984;Tunmer & Bowey, 1984; Tunmer & Hoover, 1992).

A fiurther measure of syntactic awareness was one in which sentences containing

the temporal terms before and after were used. Shankweiler, Crain, Brady & Macaruso

(1992) have proposed that when memory capacity becomes overloaded this can prevent

some readers from correctly using syntactic knowledge to comprehend, even though they

may have necessary structures in place to utilize this knowledge. The temporal terms

used in this study were given in two conditions. In Condition A there was no reduction in

processing load while in Condition B there was a reduction in processing load by

instituting the normal pragmatic context for the use of temporal terms. For example,

rather than presenting the bare instruction Before you push the car, pick up the horse, the

child was asked which thing would you like to push this time? (the car). Okay before you

push the car Sentences which contain temporal terms which present conflict

between the conceptual order of events and the order in which the events are mentioned

may also be difficult for young children to understand. For example: Before you push the
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car, pickup the horse. Sentences with temporal terms in which there is correspondence

between conceptual order and order of mention are usually easier for young children to

comprehend. For example: After you pick up the truck, pick up the car. The results

showed that poor readers were as able as good readers to act out the pragmatically

acceptable: sentences when conceptual order and order of mention corresponded, therby

confirming that the syntactic structure was in place. Poor readers were worse than good

readers as processing load increased, confirming the processing limitation hypothesis.

Conlprehension is a multi- faceted task and many studies have been undertaken to

elucidate the reasons why some children have poor comprehension skills. The ability to

rapidly decode is frequently found hand in hand with good comprehension, and it is

obvious that efficient reading requires both decoding and listening comprehension. But it

is equally obvious that decoding and comprehension can be broken down into many

subskills. Failure at anyone of these sub skills can affect the development of efficient

decoding and or comprehension skills.

Summary

Gough and Tunmer (1986) showed with their' Simple View' of reading that

decoding and linguistic comprehension can be dissociated and subsequently

demonstrated that hyperlexia supported this view. The acquisition of skilled reading is

thought by many to require letter knowledge and phonemic awareness. In other words

children need to acquire the alphabetic principle. On the other hand precocious readers

and hyperlexic readers challenge this theory. The Knowledge Sources Theory (KST) and
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the Privile:ge Access Theory have been presented as alternate explanations which might

be considt~red to explain hyperlexic reading. Jackson and Coltheart (2001) contend that

the Dual Route Cascaded model can easily accommodate the development of precocious

and hyperlexic reading. It is also clear that the poor oral language skills of hyperlexic

children have not impeded their decoding skills. There are variations in the ability of

hyperlexk children to decode pseudowords and exception (irregular) words indicating

that hyperlexic readers are able to utilize both the lexical and nonlexical route though not

necessarily to the same degree.

The skills needed for efficient comprehension have been described as well as

measures which have been used to assess these skills. The 'Structure Building

Framework' adopted by Gernsbacher (1990,1991) which has been proposed as an

explanation for poor comprehension may also provide an explanation for the

comprehension failure of hyperlexic readers. In this project, ZA is examined for at least

some of the component processes for both decoding and comprehension.
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CHAPTER 3: COMPONENTS OF READING IN HYPERLEXIA

It is generally agreed that hyperlexia presents with well developed decoding skills

but less well developed comprehension skills. The question is, do the reading skills of

hyperlexic individuals differ from those of normal readers and if so, in what way? Most

hyperlexics have been reported to be successful at decoding novel words, therefore

implying that they must have acquired the alphabetic principle. Whilst letter knowledge

and phonemic awareness are both claimed to be necessary for acquisition of the

alphabetic principle (Byrne, 1998), only three published studies on hyperlexia were found

where atternpts were made to assess phonemic awareness.

Goldberg and Rothermel (1984) gave the hyperlexics in their study paired words

which were arranged in four different conditions:

1. the specified segments were graphemically identical and phonetically identical

(choice - child)

2. graphenlically identical but phonetically dissimilar (goal - gem)

3. graphemically different but phonetically identical (cry-- mile)

4. graphemically different and phonetically different ( ~all - ~ay )

Segrnents in each pair of words were underlined and after the child read each pair

of words they were asked whether the underlined segments in each word pair sounded the

same or different. Five of the eight children tested could not understand the task and the

authors noted that the three that appeared able to understand the task showed a bias

towards 'different'. Whilst on the face of it the children did not seem to have phonemic

awareness, the design of the test was actually confounded by the use of orthography
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which may have confused those children who did not understand the task; perhaps they

showed a bias toward 'different' because they were looking at the letters in the words

rather than listening to the sounds. In any case there was no control group so it is

difficult to draw too firm a conclusion as to the phonemic awareness of these children.

The young boy MP, in Seymour and Evans' (1992) study could delete phonemes

and produ(:e alliteration but had difficulty producing rhyme. Phoneme deletion has been

described as one of the more difficult of the phonemic awareness tasks while rhyme is

one of the easier tasks (Stanovich, Cunningham & Cramer, 1984). MP's advanced word

recognition skills may have accounted for his success at the phoneme deletion task

because de:letion is thought to develop as a consequence of reading (Stanovich, 1992). By

the end of the first four months of Seymour and Evans' study, MP could provide sounds

for all single letters and he could name words which had the same initial sound as each

letter.

Sparks (1995) specifically investigated the phonemic awareness skills of three

children, two of whom he described as hyperlexic and one who had developed very early

word recognition. The author was particularly interested in finding out whether these

children had well developed phonemic awareness skills which were commensurate with

their decoding skills. Sparks used ten measures of phonemic awareness as described by

Stanovich, Cunningham and Cramer (1984) as well as the Lindemood Auditory

Conceptualization Test (Lindamood & Lindamood, 1979). The Lindamood test measures

auditory diiscrimination and the ability to identify the number and order of sounds in a

sequence. The child has to manipulate colored blocks to indicate understanding of sound

patterns. The measures of Stanovich et al tapped different levels of phonemic awareness
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although the strip initial consonant measure, which Stanovich et al considered the most

difficult, was performed without error by all three children (In strip an initial consonant

the child is given a word such as 'pink' and asked to strip the p sound and pronounce the

word which is left). One child (OZ) had difficulty with three of the ten tasks of phonemic

awareness: Initial consonant different (eg. after repeating four words, bag, nine, beach,

and bike the subject has to indicate which word has a different beginning sound), initial

consonant not the same and final consonant different. Like MP in Seymour and Evans'

study, the other two children in Sparks' study also found the rhyme task to be difficult.

According to Sparks, the children demonstrated poor phonemic awareness overall in

comparison to their strong word reading skills. An examination of the children's scores

for the ten phonemic awareness tasks shows considerable inter- and intra- individual

variation vvith scores ranging from 3 out of 10 for 'final consonant different' to 10 out of

10 for 'strip initial consonant'. All three children had well developed spelling skills

suggesting that this may have been why they were all so successful on 'strip an initial

consonant'. The child with the strongest language comprehension skills had the lowest

phonemic awareness scores of the three children. She was not hyperlexic but had begun

reading words from the time she was 18 months old and had continued to be a voracious

reader. In lhe Lindamood test the three children performed very poorly and had difficulty

with some of the directions even after numerous practice trials.

Sparks (2001) in his reevaluation of the three children from his earlier study

(Sparks, 1995) found that their phonemic awareness skills had shown little improvement

over time and were still not commensurate with their word recognition skills. In

comparison with Sparks' previous assessment of these children, only three of the
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phonemic awareness tasks on which the children had been tested previously were

administered. These three tasks were those which the children had had the least success

with at tht~ir initial testing. Initial consonant different and final consonant different, which

the childnm had previously found difficult, were much easier tasks for them eight years

later with all three improving their scores to between nine and ten out of ten. All three

children scored ten out often on initial consonant same with two children virtually

doubling their score. Comparing the three children's scores on phonemic awareness from

when they were first tested to the last testing, there does seem to be more than just a little

improvement in phonemic awareness over the eight years. For example DZ scored 30%

correct when initially tested for final consonant different to 80% correct on the same task

eight years later. RL scored 40% correct on initial consonant same and 100% correct on

the same task eight years later.

Although these few cases have indicated that phonemic awareness is low in cases

of hyperlexia, they do not indicate that phonemic awareness is totally absent nor that it

can not imlprove as the children get older. It may be that the demands of the tasks were

difficult for the children to comprehend, particularly when they were younger, and that

phonemic awareness may in fact have been present. Sparks has suggested that phonemic

awareness tasks could be developed which do not involve language comprehension and

conceptual thinking and therefore would be more suitable for hyperlexic children.

Chilldren who are hyperlexic appear, on the surface, to defy the need for phonemic

awareness in acquiring the alphabetic principle. They obviously know letter names and

are able to use GPC rules to decode nonwords but those who have been tested for

phonemic awareness have demonstrated inconsistent results on tasks of phonemic
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awareness. Rhyme was such a difficult task for those children who were tested and yet it

is considered a low ability task whereas difficult tasks such as strip initial consonant

appeared to be relatively easy for them. The phonemic awareness tasks which they did

perform successfully may have been because of their knowledge of speJJing patterns and

in that caSl~ their success on some of the phonemic awareness tasks may purely reflect

their weJJ developed spelling skiJJs. The child who is the subject of this thesis has been

examined over several occasions using various measures of phonemic awareness.

Word Recognition in Hyperlexia

Word recognition in hyperlexia appears to arise spontaneously but a closer look at

the cases reported in the literature indicates that it is more often the hyperlexics'

fascination with print material and letters that is first noticed and shortly after this, word

recognition is apparent.

Aram and Healy (1988) have speculated that hyperlexics move through the same

stages of t;:arly reading as normal children do although even to date there have been no

studies detailing the very early stages of hyperlexic reading. There is some evidence that

hyperlexk children might initiaJJy recognize words by using visual cues to identify labels

and signs and then associate the words with concrete objects. For example, the trilingual

hyperlexi(~ child described by Lebrun, Van Endert and Szliwowski (1988) first indicated

that she could recognize words when she identified Le Soir, the name of one of her

parent's daily newspapers, on the side of a van. Other hyperlexic children have suddenly

begun sounding out words. Huttenlocher and Huttenlocher (1983) reported on a child
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who at about four years of age sounded out snoino which was written on a can of onions

standing upside down on a table. Within a few months of that time he demonstrated

advanced word recognition skills. A number of hyperlexic children have been reported to

have learnt to read by watching adult panel games which included alphabetic displays.

One child learnt to read in this way by seeing a word, saying it and never forgetting it

(Cobrinik, 1974). Other hyperlexic children have been reported who suddenly began to

read billboards and television guides, all material which they had been exposed to a

number of times before (Goldberg & Rothermel, 1984). One of the subjects in another

study began to trace alphabetic letters which she saw on the TV monitor. Her mother

initially hdped her copy the letters. Despite no further help from her mother, this child

soon began to read words seen on the television (Aaron, Frantz & Manges, 19909). MP,

the hyperlexic boy described by Seymour and Evans (1992), was also fascinated by panel

games which included alphabetic displays but his reading developed very rapidly after he

was introduced to some early readers. Most parents have been surprised at the sudden

emergencl~ of word recognition and some have encouraged it, viewing it as evidence that

their child was academically advanced for their age.

The fascination with print that hyperlexic readers have, certainly gives them ample

opportunity for exposure to a wide variety of texts and words. This increased exposure

could givt~ then the opportunity to master a range of word attack skills and the

opportunity to build up sight word vocabularies. Aram and Healy (1988) reviewing the

studies that they had undertaken on hyperlexia thought that most hyperlexics had

mastered a range of strategies such as visual word recognition of both common words

and word parts, auditory segmentation, sequencing and blending. Seymour and Evans
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(1992) have suggested that the hyperlexic subject of their study went straight from a

logographic stage to an orthographic stage with omission of aspects of the alphabetic

phase. This was contrary to the performance of the other children in his Year I class. The

other children had demonstrated that they initially approached words as logographs but

by Term 2 they were beginning to use an alphabetic strategy when they encountered

nonwords .. By Year 2 or 3 these same children were progressing towards establishing

efficient orthographic processing.

Do hyperlexic readers proceed through the same series of phases as suggested by

Ehri (1999) for sight word acquisition? Certainly there is the evidence from Seymour and

Evan's case that MP did demonstrate evidence of a logographic stage and he was able to

read nonwords so he had to be using grapho-phonemic skills even though this was not as

obvious as it was with the other children in his class. What may be different with the

hyperlexic; reader is the speed with which they appear to develop their word recognition

skills. A hypothesis that could be considered is that despite poor conscious phonological

awareness they have greater access to phonology, and this enables them to proceed more

quickly through the stages of sight word acquisition. Such a hypothesis would be

consistent with Snyder's ideas, discussed in Chapter I and Chapter 2.

Nonword Reading

The Dual Route Cascade Model of Reading (Coltheart, Rastle, Perry, Zeigler &

Langdon, 200 I) describes two routes which can be used for word recognition. Under this

model, non words and unfamiliar regular words are decoded using Grapheme-Phoneme
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Conversion rules (Phonological route or non lexical route) whilst irregular words are

identified by lexical access (Lexical route). Various studies have investigated whether the

exceptional decoding skills of the hyperlexic reader are due to over-reliance on one route

at the expense of the other or if both routes are utilized.

The ability ofhyperlexic readers to decode nonwords is generally good, with some

reports indicating that nonword decoding can be exceptionally good (Aram, Rose &

Horwitz, 1984; Frith & Snowling, 1983; Glosser, Friedman & Roeltgen, 1996; Goldberg

& Rothermel, 1984; Seymour & Evans, 1992; Siegel, 1984; Sparks, 200 I; Temple, 1990;

Welsh, Pennington & Rogers, 1987). Seymour and Evans (1992) constructed a list of

nonwords by recombining the orthographic elements of the vocabulary taught to children

in their Yt~ar I classroom. Their subject MP was successful on the nonword list without

any evidence of the overt sounding out which was apparent in the other children in his

class. Seymour and Evans suggested that MP did not move through an alphabetic phase.

Frith and Snowling (1983) constructed lists of twelve two syllable nonwords containing

consonant clusters such as molsmit and slosbon and asked hyperlexic readers and normal

controls to read them. These nonwords were chosen as opposed to single syllable

nonwords because they draw heavily upon phonological processes. They found no

significant difference between the hyperlexic readers and normal controls for nonword

reading.

A list of pronounceable nonwords which contained words with real word analogies

in English (e.g, pelt, drowl and nove) and other nonwords which did not have any

English word analogies (e.g,fivov) was constructed by Glosser, Friedman and Roeltgen

(1996). Gllosser et al found that their subject, who was 6 years 6 months old at the time~
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was more successful with those nonwords which had English analogies (76% correct).

His success rate with nonwords without English analogies was only 15% and he had

refused to read some of these items. Glosser et al concluded that their subject's nonword

reading de:monstrated that phonological processing of written words was not due to the

application of nonlexical grapheme - phoneme transcoding rules. They suggested that

their subje:ct's impaired decoding of pseudowords which have no lexical analogies, may

"reflect de:ficiencies in higher order cognitive strategies necessary for assembling the

pronunciation of non words". In other words their subject's refusal to decode some

pseudowords was because he was unable to do so. Sparks (200 I) thought that the

hyperlexic; children in his study were using grapheme-phoneme conversion rules at the

level of individual letters because of the errors which they made on the pseudoword

recognition measure, for example, untroikest as un-tro-ik-est. The youngest child in the

literature who was reported to be able to read nonwords was 4 years 5 months old

(Welsh, P,ennington & Rogers, 1987). He had been tested with the Word Attack subtest

from the Vvoodcock Reading Mastery Test-R ( WRMT-R). This contains both

monosyllable and polysyllable nonwords and this child achieved superior scores, as did

the other, older hyperlexic children in the same study.

In contrast a small number of hyperlexics have had difficulty decoding even single

syllable nonwords or long pseudowords (Aaron, Frantz & Manges, 1990; Goldberg &

Rothermel, 1984). Even though some hyperlexic children have demonstrated difficulty

with non word decoding, hyperlexic children on the whole appear to be using knowledge

of GPC rules as evidenced by the ability to decode novel letter strings.
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Real Word and Irregular Word Decoding

It is not true that hyperlexics are able to decode any real word they come across.

Some evidence has been presented that hyperlexic children do have difficulty decoding

irregular words and that they may make more errors decoding irregular words than

regular words. The five hyperlexic subjects tested by Welsh, Pennington and Rogers

(1987) when asked to read irregular and regular words from the Coltheart (1981) lists all

had difficulty with the same six irregular words ( debt, mortgage, subtle, gauge.

thorough, trough). They attempted to regularize their pronunciation (e.g, they

pronounce:d the b in both debt and subtle) and provided what the authors termed

"reasonable phonological translations" for the letter cluster ough. Scores on the regular

words ranged from 26 to 36 out of 39 correct whereas the scores with irregular words

ranged from 12 to 28 out of 39 correct. Similar results were reported in other studies

(Goldberg & Rothermel, 1984) with phonological errors predominating with irregular

words and visual errors predominating with regular words. Goldberg and Rothermel

suggested that those visual errors which occurred with irregular words may have resulted

from the children forming associative links between the irregular words and other parts of

words or word in their lexicon. It may also be that the irregular words which could not be

decoded were very low frequency words and hence had not been previously encountered.

In a study comparing hyperlexic autistic readers with a reading age matched

younger control group, it was found that the hyperlexic readers demonstrated a similar

regularity effect. That is they were more successful at reading regular words than

irregular words when compared to a control group (Frith & Snowling, 1983). The same
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study showed that the hyperlexic readers were just as susceptible to word imageability

and frequency as were the control children.

The ability to decode irregular words is usually attributed to use of the direct

lexical route according to the dual- route cascade model of reading. Hyperlexic children

are able to decode exception words which they have encountered before while at the

same time: they often regularise those exception words with which they are not familiar. It

would have been interesting to examine some of the regularization errors which have

been reported to occur by hyperlexic children but apart from those described earlier

(Welsh, P,ennington & Rogers, 1987) no other examples were given in the literature.

Hyperlexic readers are able to decode regular words, irregular words and non

words and to do this they have to be able to make use of both the lexical and non lexical

routes in decoding. What is not known is whether they initially use the lexical or non

lexical route as an early springboard for the development of their word reading. Their

decoding ability suggests that they do not rely entirely on either the non lexical or lexical

route.

Spelling Skills in Hyperlexia

The acquisition of the alphabetic principle not only contributes to reading

developm1ent but also to the development of spelling (Byrne, 1998, Treiman, 1997).

Although a number of studies of hyperlexia have included tests of spelling, some studies

only tested spelling of nonwords whereas others required subjects to spell nonwords as

well as irregular words and regular words. Regardless of what words the subjects were
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asked to spell, their success rates were usually very high, sometimes even higher than

their reading score.

Needleman (1982) tested nine hyperlexic children between the ages of three and

nine with IQs ranging from 46 to 74. She found that their spelling was "by consistent

rules of sight-sound correspondences" which was particularly obvious when they were

asked to spell foreign or sophisticated words with which they were not familiar with.

The: two Italian girls of Cossu and Marshall (1986) were equally adept at writing to

dictation both words and nonwords scoring close to 100% accuracy in each test. The few

errors whiich the girls made in writing sentences to dictation were not orthographic but

syntactical. The girls were 12 years 5 months and 18 years 6 months of age when seen by

the authors. A later study by Cossu and Marshall (1990) of a young hyperlexic Ital ian boy

TA (8 years 11 months) found that this child was able to spell words and nonwords with

very few Inistakes. Phonemic position, length or orthographic complexity of the words

and nonwords barely affected his spelling. For example, he could accurately write

nonwords which were nine phonemes in length. TA could also write spontaneous stories

in which the spelling was exceptionally good despite his inability to stay on the topic.

Cohen, Campbell and Gelardo (1987) described the spelling skills of four of their

five subjects (one subject was not tested for spelling) on the Wide Range Achievement

Test (WRAT) as above average to superior in keeping with their word recognition scores.

An interesting study in which a young hyperlexic boy (MP) was followed over his

first three years of school using the rest of his class as a reference group was conducted

by Seymour and Evans (1992). The children were tested at regular intervals for spelling

and reading. The spelling words consisted of words from the vocabulary taught in class
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together with words available to them in the classroom and a list of nonwords constructed

by the authors. The children were better at nonword reading than nonword spelling,

particularly after their first term at school. Reading overall was more accurate than

spelling for all the children, including MP. Comparison with the other children in his

class showed that MP's progress in spelling non words and words "was quantitatively

normal". lV1P was not the best speller in his class although he was amongst the top group.

An analysis of his spelling errors suggested that MP found it slightly harder than the

other children to grasp morphological structure as opposed to orthographic structure.

Seymour and Evans concluded that in spite of the absence of a semantic system, the

orthographic system could still develop normally.

Vera, a 22 year old hyperlexic woman who was also autistic, was found to have

spelling abilities greater than her reading abilities (which ranged from third grade level to

sixth grade level depending on the test) on both the WRAT and the Peabody Individual

Achievemlent Test. Although her reading abilities were high, her spelling skills ranged

from sixth grade level to nearly twelfth grade level (Patti & Lupinetti, 1993).

Worthy and Invemizzi (1995) suggested that their hyperlexic subject was skilled in

the use of grapheme-phoneme correspondence rules because she was able to score at the

sixth grade level on a graded spelling list. The errors which she made were "typical of

maturing readers". Homophones were common errors in both reading and spelling.

The: comparative study of Specific Language Impaired children and Specific

Language Impaired children who were also hyperlexic of Cohen, Hall and Riccio (1997)

found that the children who were also hyperlexic had significantly elevated spelling

ability as well as word recognition ability compared to the group without hyperlexia. The
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authors suggested that this was probably due to their high immediate visual/nonverbal

memory skills together with good visual perceptual skills.

Development of spelling may not be obvious as early as reading skills in

hyperlexic children. Glosser, Friedman and Roeltgen (1996) tested a boy at ages 6, 7, and

8. At age 6 he was unable to spell even familiar words although his word recognition was

at early third grade level. Within a year his spelling to dictation was at mid second grade

level and by age 8 spelling was at early fifth grade level, slightly above his word

recognition, which was at mid fourth grade level. Not only had his single word spelling

developed, including irregular words, but he was also able to write sentences to dictation.

An interesting feature of this child's spelling was that he found it difficult to write

from meaning. He was asked to write the names for a series of drawings but could only

write 63<x, of the names correctly. When the words for the pictures were dictated to him

he scored 92% correct. The authors concluded that this child's difficulties were not

lexical but rather in his inability to access the names from semantic memory (see also

Glosser, Grugan & Friedman, 1997)

Siegel (1994) has argued that reading and spelling are modular processes distinct

from higher-level language processes, and to support her theory presented the case of a

young hyperlexic boy who was first seen when he was 5years 9 months old. His cognitive

and language skills were below average but his reading and spelling skills were described

as 'extraordinary'. His score on the WRAT Spelling Test at 5 years 9 months of age, gave

him a standard score of> 154, percentile greater than 99.9. His errors tended to be good

phonological equivalents rather than good visual equivalents. For example he spelt 'brief

as 'breaff'. His excellent spelling skills still evident at 7 years 7 months when he was



133

asked to spell a list of pseudowords. At I I years I month old, his standard score on the

WRAT spelling test was at the 91 st percentile. Siegel commented that this child's spelling

ability indicated strength in both visual memory and phonology, with phonology being

the stronger of the two. At the same time he demonstrated poor orthographic skills on a

task that involved memory for letter sequences in words. Siegel concluded that the

reading and spelling skills as demonstrated by the young boy in her study supported a

modular view of word recognition skills.

The longitudinal study of Sparks (200 I) found that the well developed spelling

skills of the hyperlexic children in his study had stayed the same over time in spite of a

decrease in their word recognition scores. In Sparks' (1995) original study, he found that

the child with the highest scores on phonemic awareness had the highest written spelling

score. Tht:se results led Sparks to agree with the suggestion of Siegel (1994) that spelling

is a modullar process independent of higher level syntactic and semantic skills. Similar

well devel:oped strengths in spelling and word reading in a foreign language (Spanish)

were also reported for two of the participants in Sparks' longitudinal study (Sparks and

Artzer, 2000).

Only one study was found in which spelling lagged considerably behind word

reading skills. Poor spelling skills in a young girl were reported by Siegel (1984). She

scored at the 0.06 percentile on the WRAT spelling subtest at 6 years and at 0.7

percentile at 7 years.

No studies were found in which children were tested for spelling skills when they

first began to read. The ability to spell nonwords in particular may be indicative of

phonemic awareness levels. Sparks (1995) was the only author to report measures of
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phonemic awareness as well as spelling levels of both predicatable words and

unpredicatable words. He noted that the spelling errors of the child who achieved the

highest score were mostly reasonable phonological equivalents of the presented word.

The importance of whether phonemic awareness is necessary in learning to read can not

be underestimated, so it is disappointing that the assessment of spelling in hyperlexia has

received so little attention.

Both phonology and visual/orthography playa role in learning to spell (Ehri,

1992). As children begin to learn to spell they make greater use of phonological cues but

as they become more proficient, visual and analogy cues are also included (Bryant &

Braddley, 1980; Lennox & Siegel, 1993). Hyperlexics are generally very proficient at

spelling, suggesting that they are making use of both phonology and visual memory.

Reading Rate in Hyperlexia

Some hyperlexic children have been observed to decode passages quicker than

controls. One study measured the decoding speed of two hyperlexic boys when asked to

read passages of The Neale Analysis of Reading Ability (O'Connor & Hermelin, 1994).

Both children had reading speeds on the Neale above that expected from their

chronological age ( 130 words / minute for one child and 125 words /minute for the other

child - th{~ expected rates for their ages would be 59 words/minute and 32 words/minute

respectively, quoted by the authors). One interesting fact which emerged when the

children and controls were asked to read the Neale passages was that the largest

differences between the two groups occurred with later, more complex passages. There
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was a sharp increase in the time taken by the controls to read these passages, whereas the

hyperlexi(~ boys only decreased their reading speed slightly by comparison. O'Connor

and Hermelin then randomized two passages from the test, one easy passage and one

difficult passage, and measured how long it took for the hyperlexic boys and their

controls to read each passage. Compared to its effects in chronologically age matched

controls, rearranging the order of words in a passage had much less effect on the reading

speed of the hyperlexic children. For instance on the difficult scrambled passage the

younger child took 37 secs compared with 51 secs by his control and the older child took

22 secs compared with 40 secs by his control. These observations are consistent with the

idea that hyperlexics are focused at the word level rather than on syntactic and semantic

structures underpinning comprehension.

In another study (Goldberg & Rothermel, 1984) the punctuation (periods) in a

passage was altered by adding periods in other very inappropriate places. The difference

in reading speed between an unaltered passage and the altered passage was reported not

to be signiificant in the hyperlexic children, although no mention was made as to whether

or not the children actually paused at the periods. As in the previous study it appears that

the hyperlexic children could not have been reading for meaning because they appeared

unaware that the passages were altered in terms of punctuation.
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Comprehension in Hyperlexia

Those subjects who have been described as hyperlexic generally present with well

developed decoding skills but less well developed comprehension skills. lntersubject

variability due to different age groups, cognitive and language abilities is apparent in

studies which have examined the comprehension abilities of hyperlexics. The

comprehension findings across studies of hyperlexia are not necessarily consistent. A

number of questions concerning the comprehension skills of hyperlexic subjects need to

be considc~red:-

1. At what point does comprehension break down? Is it at the word level, the sentence

level or text level?

2. Is then~ any difference between reading comprehension and listening (aural)

comprt~hension?

3. How rrlUch do semantics and syntax contribute to the comprehension deficit?

4. Is comprehension unexpectedly poor in hyperlexia or is it consistent with verbal

mental age?

5. Do hyperlexics have a poor working memory and if so does this contribute to their

comprt~hension deficit?

6. Does comprehension improve with age?

7. Are th~~ postulated deficits of weak central coherence and theory of mind involved in

the comprehension deficits of hyperlexics?
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Comprehension ofSingle Words

ThE: Peabody Picture Vocabulary Test ( PPVT) and other similar tests have been

used in a number of studies to test single word comprehension, with results which have

been below the exceptional single word recognition skills shown by hyperlexics (Aaron,

Frantz & Manges, 1990; Aram, Rose & Horwitz, 1984; Cossu & Marshall, 1990;

Glosser, Freidman & Roeltgen, 1996; Goldberg & Rothermel, 1982; Patti &

Lupinetti, 1993; Smith & Bryson, 1988; Sparks, 1995; Welsh, Pennington &

Rogers, 1987; Worthy & Invemizzi, 1995). The young boy in Glosser et aI's study had a

standard score of 135 at age six years on the WRAT-R for single word oral reading but a

standard score of 57 on the PPVT-R for single word auditory comprehension. One of the

hyperlexk: children in Sparks' (1995) study achieved a standard score of 110 on Word

Identification and a standard score of90 on Word Comprehension tests from the WRMT

R. Glosser, Friedman and Roeltgen (1996) tested single word comprehension by

presenting the PVVT-R in its usual format as a test of listening comprehension and then

using a written word format where the subject had to read the word and then select the

appropriate picture. The hyperlexic child in this study demonstrated poor auditory and

reading comprehension in comparison to his superior decoding skills for the words in the

PVVT-R. His auditory comprehension raw score was slightly better than his reading

comprehension raw score. Similarly the subject of Cossu and Marshall's (1990) study

could decode 74/75 words on PPVT but could only demonstrate comprehension of 33 of

the same number of words. Siegel's (1990) subject was able to decode 33/39 of Coltheart

et ai's (Coltheart, Besner, Jonasson & Davelaar, 1979) irregular words but could only

define or loosely define 28 of those same words. He achieved similar results with the
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irregular word list of Stanovich and Bauer (1978).

Although hyperlexics can read more words than they know the meanings of, when

they read known words they appear to process the meaning automatically. Frith and

Snowling (1983) compared hyperlexic children with normal controls on a Stroop test and

showed that hyperlexic children were no different to the normal controls when asked to

name the Icolour of the ink but ignore the written word. The hyperlexic children were just

as slow as the normal controls when the written name of the colour did not match the

colour. Se~ymour & Evans (1992) tested the hyperlexic child in their study as well as the

children in his class with a version of the Stroop test. Theirs comprised an outline of a

common object presented together with a centrally located word which was either

congruent (the same name as the object) or incongruent (the name of another object). The

error rate and reaction time of the hyperlexic child were both within normal range and his

incongruity effect was similar to the other children in his class.

Although some hyperlexic individuals have difficulty when asked to formulate a

definition for a word, when they do attempt a definition they often provide information

which could be associated with a word. For example, when asked to define 'door' one

response was "door: close" (Healy, 1982) while in another study a subject asked to

describe in what way a shirt and hat were alike, replied, "to wear outside" (Siegel, 1984).

Responses by one hyperlexic child on the WISC-R vocabulary subtest, such as defining

umbrella as "stand in rain", donkey as "hee-haw, hee-haw" (Aaron, Frantz & Manges,

1990), suggest that these loose word associations and those described above indicate that

a breakdown in literal understanding may be one of the root causes of the comprehension

difficulties observed in hyperlexia.
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One point, which could bear further study, given that many of the hyperlexic

subjects have also been diagnosed with an autism spectrum disorder, is whether or not

these subjects are more successful at defining a word when the word is concrete rather

than abstract. For children with autism spectrum disorders comprehension is generally

better with concrete words than abstract words (Frith & Snowling, 1983).

Comprehension of single words is not totally absent in hyperlexic individuals but the

level of single word comprehension is variable. However many questions remain about

the precis,e nature of single word processing in these children.

Comprehension Beyond the Single Word

Eve:n when hyperlexic children have reasonable single word comprehension, their

semantic difficulties are evident when they have to make meaningful associations (Aaron,

Franz & 1\1anges, 1990; Cossu & Marshall, 1986; Cossu & Marshall, 1990; Frith &

SnowlinR, 1983; Goldberg & Rothermel, 1984; Healy, Aram, Horwitz & Kessler, 1982;

Patti & Lupinetti, 1993; Seymour & Evans, 1993; Siegel, 1984; Temple, 1990).

According to Richman and Kitchell (1981), hyperlexics receive and store infonnation but

do not categorize or organize this infonnation in a meaningful way. Richman and

Kitchell used a battery of tests including the Hiskey-Nebraska Test of Learning Aptitude

(HTNLA) with their hyperlexic subjects. The HTNLA includes a number of subtests of

associativ'e reasoning and memory. The hyperlexic children scored significantly lower on

the associative reasoning tests than on the memory tests. It was on the basis of these

results that Richman and Kitchell suggested that hyperlexics are unable to make useful
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associations between what they have in their semantic store and any new information

received. The use of semantic knowledge, not semantic knowledge itself, has been

proposed as the cause of comprehension failure (Tager-Flusberg, 1981). Other studies

which have investigated semantics have found significant deficits in using sematic

information for comprehension of text beyond the single word level (Aram & Healy,

1988; Aram, Rose & Horwitz, 1984; Cossu & Marshall, 1986; Cossu & Marshall, 1990;

Glosser, Friedman & Roeltgen, 1996; Glosser, Grugan & Friedman, 1997; Richman &

Kitchell, 1981; Seymour & Evans, 1992; Siegel, 1984; Snowling & Frith, 1986).

Snowling and Frith (1986) presented a cloze task to high verbal ability hyperlexic

children, low verbal ability hyperlexic children and a control group. The subjects had to

choose from three alternatives for each missing word, an appropriate word which best

fitted with the context of the story. Of the three words for each blank in the cloze, one

word was story appropriate ( sentence and story context), one was only appropriate at the

sentence level and the third was totally inappropriate for the sentence and story. An

example from the cloze passage was' The frightened beaver I catl room could see almost

nothing at first". In this sentence, beaver is sentence and story appropriate, cat is

sentence appropriate but room is totally inappropriate both at the sentence level and the

story level. The low ability hyperlexic children performed poorly on this task, finding it

difficult to make use of the overall story to assist them in choosing between sentence

appropriate and story appropriate words from the three given words. This was not the

case with the high verbal ability hyperlexic children, who had equivalent scores with the

reading age controls. The high verbal ability hyperlexic children as well as the control

children were able to reject the word which was totally inappropriate for sentence and
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story (the semantically incorrect word). The same group of children was asked to read

another story which contained anomalous words. They had to cross out any words which

appeared to be 'silly' or 'funny' in the passage. Once again the high verbal ability

hyperlexic children performed as well as the normal controls while the low verbal ability

hyperemic children performed poorly. The children were asked questions about the two

stories tht~y had read with the high verbal ability hyperlexic children achieving scores

comparable with their verbal ability.

Snowling (1987) has proposed that the comprehension deficit in hyperlexia is

located at the sentence or text level. She based this conclusion partly on a test in which

the childn~n had to read sentences containing homographs. For example, four sentences

which eac:h contained the homograph 'read' were presented to the children for reading. (1

read a story now, and then 1 do some math; 1 always read a lot when 1 was younger; First

1 tidy up and then 1 read a story; Yesterday 1 read a new story). There were four alternate

sentences for each homograph. The hyperlexic children gave the most frequent

pronunciation for the homograph irrespective of the meaning of that particular

homograph in a sentence. In comparison to the controls, the hyperlexic children did not

appear to use context to provide the correct pronunciation for the homograph. Happe

(1997) uSl~d the same homographs as Snowling and Frith (1986) to show that children

with autism generally made little use of context to provide the correct pronunciation for

the homographs. Happe concluded that autistic individuals were impaired in their ability

to extract meaning by using context

Bishop's (1982) Test for the Reception of Grammar (T.R.O.G) has been used to

test sentence level listening and reading comprehension. The T.R.O.G is a test of
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listening comprehension where the subject has to indicate from a choice of four pictures

the one which matches what they have heard. The understanding of a wide range of

grammati(~alcontrasts is assessed with the T.R.D.G. including lexical and grammatical

distractors. Before testing with the T.R.D.G, a vocabulary check is undertaken to ensure

that the subject understands the vocabulary which is used in the test. Seymour and Evans

(1992) uSt~d the listening form of the T.R.D.G with their subject MP and found that he

scored at the 5 year 6 month age level ( 15 th percentile) when he was 7 years 10 months

old. MP s(~ored poorly on Snowling's homograph task as well as a sentence verification

task in which he was not able to answer any negative statements such as "A dog can 'I

run". Tht~ hyperlexic children in Snowling and Frith's (1986) study were given the usual

listening form of the T.R.D.G as well as an alternate form where the children had to read

the sentences themselves and then indicate the matching picture. The hyperlexic children

performed equally poorly on both versions of the T.R.D.G. which shows that their

reading comprehension was commensurate with their listening comprehension.

Those hyperlexic children whose comprehension of sentences and connected text

has been measured have generally performed poorly. The inability of hyperlexic

individuals to link information in a story to provide meaning was evident in a number of

studies (Cossu & Marshall, 1990; Glosser, Friedman & Roeltgen, 1996; Goldberg &

Rothermel, 1984; Healy, 1982; Patti & Lupinetti, 1993; Seymour & Evans, 1992; Siegel,

1984; Sparks, 1995; 2001). None of the 12 children reported by Healy (1982) was able to

retell or answer any simple questions about a story they had read, while the young boy

TA in Cossu and Marshall's study would introduce random thoughts and "scattered

fragments" when asked to retell a short story or tell a story from a picture. Sparks (1995)
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converted the alternate form of the WRMT-R Passage comprehension subtest into a

listening comprehension test. This comprehension sub-test is actually in a doze format in

which the student has to provide the missing word. Sparks found that all three of his

subjects had difficulty with both listening and reading comprehension. A review of

Spark's n~sults shows that one child had more difficulty with listening comprehension

than reading comprehension although both were poor.

Aaron, Frantz and Manges (1990) tested reading and listening comprehension by

presenting the Passage Comprehension subtest of the WRMT as a reading comprehension

test and then converting the alternate form (Form -H) into a listening comprehension test.

The hyperlexic child in this study had better reading comprehension than listening

comprehension although both were still well below the word identification score.

Th~~re is little evidence that hyperlexic individuals demonstrate better listening

comprehension than reading comprehension, with most studies finding that there is no

significant difference between measures of listening comprehension and reading

comprehension (Aaron, 1990; Cohen, Campbell & Gelardo, 1987; Cossu & Marshall,

1990; Golldberg & Rothermel, 1984; Goodman, 1972; Glosser, Friedman & Roeltgen,

1996; Healy, 1982; Huttenlocher & Huttenlocher, 1973; Kistner, Haskett & Robbins,

1988; Ne(~dleman, 1982; Sparks, 1995; Sparks, 2001; Temple, 1990; Snowling & Frith,

1986).

Th~~ picture that emerges from studies of comprehension in hyperlexia is one wh ich

points to an inability to interact sufficiently with story or sentence content to produce a

coherent understanding of what has been read. Two hypotheses that can be considered to
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account for the poor sentence and text comprehension evident in hyperlexia are

defieciendes in working memory and weak central coherence.

Central Coherence, Theory ofMind (TOM) and Comprehension in Hyperlexia.

Hyperlexia has often been associated with autism-spectrum disorders (Nation,

2000). A feature of autism-spectrum disorders is claimed to be an inability to develop a

Theory of Mind (TOM) (Baron-Cohen & Swettenham, 1997). Theory of Mind is defined

"as the ability to construct people in terms of internal mental states such as their beliefs,

desires, intentions, and emotions" (Wellman, 1993). One of the more simple tasks used to

measure TOM is the 'Smarties" task. This is a standard first -order false-belief measure

where a subject is shown a box of Smarties and asked what it contains. Once they have

responded, they are shown that the box actually contains something other than Smarties.

The subject is then asked to predict what someone else, who hasn't seen the box before,

might think the box contains. The subject who lacks TOM will predict that the next

subject will say that the box contains something other than Smarties. Theory of Mind

tasks are used to measure the autistic individual's understanding of mental states. Lack of

TOM is thought to explain the social and communicative abnormalities which are

evident in autism. Lack of theory of mind may account for hyperlexic's inability to

answer inferential questions in comprehension, particularly if those questions involve

mental state words such as 'think' and 'know', but it may not account for their poor

performance on cloze type passages where they have to select an appropriate word for the

given spal~e unless the items involve mental states.

Frith (1989) has suggested that weak central coherence may be a contributory
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factor in accounting for the poor comprehension skills ofhyperlexic readers. Weak

central coherence is evidenced by poor ability in processing contextual information to

achieve comprehension. Frith argues that the success of autistic individuals on the

Embedded Figures Test and the Block design from the WIse and the WAIS is because

they are largely immune to context effects (Frith, 1993; Shah & Frith, 1983). Weak

central coherence occurs when individuals attend to the 'parts' instead of the 'whole'. In

other words, the reader would appear to be unable to develop the links which are

necessary to 'build' the big picture as Gernsbacher (1990) has proposed.

Happe (1997) used the homograph task of Snowling and Frith (1986) to

demonstrate that autistic children did not make use of context in order to correctly

pronounc(~ a homograph. The children were required to read sentences which each

contained a homograph. The context of the sentence should have enabled them to

disambiguate the homograph, but they made little use of context compared to the normal

controls, and neither did they self correct as frequently as the normal controls. Based on

her results, Happe concluded that the autistic children found disambiguating the

homographs more difficult than the control children because the autistic children had

weak central coherence. Nation (1999) suggests that weak central coherence may explain

some ofhyperlexic childrens' reading behaviour. Weak central coherence may also

explain why their word choices in c10ze passages may often be correct locally but not

globally because rather than attend to all the information given; they only attend to parts

of the given information.
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Hyperlexia and Working Memory

Working memory is thought to correlate highly with reading skill and to play an

important role in comprehension. (Baddeley, 1986; Daneman & Carpenter, 1980; Just &

Carpenter, 1992; Siegel & Ryan, 1989). The ability to construct a meaningful and

coherent representation of what has been read or heard requires integration of syntax and

semantics within the sentence as well as integration of new incoming information with

what has gone before (Daneman & Merikle, 1996).

Working memory is a complex system whose main functions are storage and

processing of information. Working memory may be conceptualized as having three

components: the central executive, the phonological loop, and the visuospatial sketchpad

(Baddeley & Hitch, 1974; Baddeley, 1986; Baddeley & Logie, 1999). The central

executive is involved with the coordination of the phonological loop and the

visuospoatial sketchpad and is responsible among other things for the flow of information

through working memory and the retrieval and activation of information from long term

memory store. The phonological loop is responsible for the temporary storage of verbal

information via subvocal articulation. The phonological loop is linked with but is distinct

from the speech system. The visuospatial sketch pad stores visual-spatial information for

brief periods of time and has a key role to play in the generation and manipulation of

visual images. Working memory has been described as a processing resource of limited

capacity which is closely related to long term memory but is functionally separate from it

(Baddeley & Logie, 1999).
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Apart from Baddeley's model for working memory, a computational model in

which both storage and processing functions share resources has been proffered

(Daneman & Carpenter, 1983; Daneman & Merikle, 1996). This model assumes that the

different (~omprehension processes operate simultaneously and if either storage or

processing functions are exceeded then resources may be reallocated between the storage

or processing functions. It is thought that this model loosely corresponds to that part of

the central executive that deals with language comprehension in Baddeley's model

(Montgomery, 2000).

Studies with learning disabled children have shown that working memory is more

complex than short-term memory (Siegel & Ryan, 1989). Digit span and word span have

often been used to measure short-term memory but poor comprehenders have frequently

obtained normal scores with these measures, indicating normal short-term memory

capacity (Stothard & Hulme, 1992). On the other hand, reading and listening span tests

which involve reading or listening to a sentence to which the subject must supply the

final word and then later recall the final word are thought to be better predictors of

comprehension because they tap both storage and processing capacity of working

memory (Daneman & Merikle, 1996; Nation, Adams, Bowyer-Crane & Snowling, 1999).

Fevv' studies have examined working memory in hyperlexia in any great depth.

Most studies have reported on Digit Span or similar testing as part of an IQ assessment

and tests of sentence repetition have been reported in some studies. Most hyperlexic

children have been reported to have very good rote or repetition memories and to do well

on tests such as Digit Span (Healy, Aram, Horowitz & Kessler, 1982; Kistner, Robbins &

Haskett, 1988, Richman & Kitchell, 1981). Healy et al found the hyperlexic children in
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their study performed well on the Verbal Memory I subtest of the McCarthy scales of

children's abilities where they had to repeat strings of unrelated words but they

performed poorly when they had to retell a story which was read to them. Richman and

Kitchell te:sted their subjects with the Hiskey-Nebraska Test of Learning Aptitude

(Hiskey, 1966) and reported consistently high scores .(in excess of the standard score of

100) on the memory subtests which included bead patterns, memory for colour and visual

attention span. Hyperlexics are not particularly good at retelling stories which they have

read or ones which have been read to them ( e.g Cossu & Marshall, 1990; Healy, 1982).

There hav1e been mixed results when hyperlexic children have been asked to repeat

sentences of varying length and complexity. Some hyperlexic children have scored at or

below normal expectations often because of lack of recall of the last segments of the

sentence (Richman & Kitchell, 1981) while in other studies all have scored poorly on this

task (Healy, 1982). Sparks (1995) administered the Woodcock-Johnson

Psychoeducational Battery: Memory Cluster to the subjects in his study. The two subtests

were memory for sentences and numbers reversed. The two hyperlexic children in the

study attained standard scores of79 and <65 respectively, indicating that they had

difficulty with short term verbal memory. These scores remained virtually unchanged

when the (;hildren were tested eight years later (Sparks, 2001).

The child who is the subject of this study was assessed in a variety of memory tests

in an attempt to further identify working memory processes in hyperlexia.

In summary there are many potential sources of comprehension failure. Failure

may occur at the word level or in an inability to integrate meaning across a sentence and

or larger units of text. Lack of central coherence or theory of mind may influence
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comprehension particularly in those children who are autistic. Working memory

restrictions should also be considered when comprehension is impaired. There may of

course be more than one cause for comprehension failure. ZA's comprehension processes

are examined in a variety of ways and at a variety of levels.

Syntax

A direct link between syntactic mastery and comprehension skills has been

reported in studies with normal children (Demont & Gombert, 1996). Bowey (1986) had

found similar results to those of Demont and Gombert, reporting that poor syntactic

awareness correlated with measures which indicated both poor comprehension

monitoring and comprehension measures amongst normal children. No study of

hyperlexia could be found in which syntax was the main focus of the study; however

some studies have mentioned testing for syntax as one of a number of other tests.

Some hyperlexics have been reported as demonstrating poor expressive syntax and

semantic skills in their use of oral language and/or in their retelling of stories (Aram &

Healy, 1988; Cobrinik, 1974; Cossu & Marshall, 1986; Fontenelle & Alarcon, 1982;

Mehegan & Dreifuss, 1972; Richman & Kitchell, 1981) although other studies have

noted that language can be well formed at the syntax level (Seymour & Evans, 1992)

even if thc~ syntax is simple (Cossu & Marshall, 1990). The tri-Iingual case of Lebrun,

Van Ende·rt and Szliwowski (1998) also had limited command of syntax.

Healy (1982) analysed the grammatical relationships of the miscues of the

hyperlexk children in her study and concluded that the children did possess some



150

syntactic abilities if only at the repetition level. However Healy found disordered

syntactic abilities were obvious in comprehension as well as in production tasks whilst

Huttenlocher and Huttenlocher (1973) found that although the children in their study

could accurately repeat the commands given to them, they were the most efficient at

carrying out the single commands but not sets of two or three commands. The authors

took this to mean that they did have some knowledge of syntax because they were able to

at least carry out single commands. A similar study in which the hyperlexic subjects had

to carry out commands (The Token Test) was used as a test of syntactic ability (Goldberg

& Rotherrnel, 1984). The hyperlexic subjects could only respond to approximately 50

percent of the commands, suggesting that their syntactic ability was poor, although it was

not indicated whether or not the subjects understood the individual words in the

commands. MD, a 39-year-old hyperlexic male, was able to repeat very simple sentences

but could not repeat sentences which were syntactically complex, nor could he correct or

identify grammatically incorrect sentences (Aram, Rose & Horwitz & 1984). Incongruent

use of syntax when replying to questions was noted in another study (Siegel, 1984). In

the similarities subtest of the WISC-R, Siegel found that her subject had technically

correct answers such as "in what way are a candle and a lamp alike?" which drew the

response "to light", but noted that the syntax of the question was not matched by the

syntax of the answer.

Frith and Snowling (1983), reviewing the results of a series of experiments which

included the reading of homographs in which both semantic and syntactic competence is

required to achieve the correct pronunciation of the homograph, concluded that the

comprehension deficits in hyperlexia are a result of "failure to utilize semantic context in



151

the absence of syntactic cues" and "it certainly can not be due to a syntactic failure".

Richman and Kitchell (1981) considered that hyperlexic children were unable to use

semantic or syntactic cues to aid in memory and hence aid comprehension.

Ther,e is no consensus as to how much the comprehension deficit in hyperlexia is

due to semantics or syntax although hyperlexic children who have better linguistic skills

such as those in Frith and Snowling's (1983) and Snowling and Frith's (1986) studies

appear to be more aware of both syntax and semantics. Poor use of syntax can be found

in hyperlexics who have reasonably well developed language skills as well as amongst

those hyperlexics who do not have well developed language skills. However it is not true

that hyperlexics cannot use syntax. Their grasp of syntax appears to be commensurate

with their language skills, which in most cases have been reported to be deficient, rather

than with their age.

Pragmatic Language Deficits in Hyperlexia

Inappropriate communication or difficulties with the pragmatic aspects of language

have been mentioned previously under language delay. Inappropriate language has been

mentioned in other studies ( Burd, Fisher, Knowlton & Kerbeshian, 1987; Healy, Aram,

Horwitz &:, Kessler, 1982; Siegel, 1984; Sparks, 1995). DZ, one of the children described

by Sparks, would often make remarks which were totally unrelated to either the task or

conversation in progress. For example, whilst he was being tested he would often

interrupt the examiner in mid sentence with unrelated statements such as "My Dad works

somewhere", "Batman is tough". The children in Healy et ai's study were all reported to
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have problems with the social use of language.

Autistic individuals have been shown to have difficulty with the pragmatic

demands of language ( Baron-Cohen, 1988; Happe, 1993; Tager-Flusberg & Anderson,

1991). Fri th and Happe (1994) have argued that autism is associated with both poor

theory of lnind and poor central coherence. The concept of 'central coherence' and

'theory of mind' has already been discussed.

Prosodic Irregularities

The twelve children in Mehegan and Dreifuss's (1972) study were all reported to

read "in a stereotyped rhythm" and their speech had prosodic irregularities. An abnormal

rate of spe:ech as well as intonation patterns have been mentioned in the literature (Aram,

Ekelman &, Healy, 1984; Cobrinik, 1982, 1984; Goldberg & Rothermel, 1984; Sparks,

1995, 2001). DZ, who was first reported in Sparks (1995), initially had quite significant

prosodic irregularities and impaired intonation of speech but by his second review

(Sparks, 2001) his prosodic irregularities had decreased.

Generally, hyperlexic children demonstrate impaired communication skills but

prosodic abnormalities do not seem to be a defining characteristic ofhyperlexia. Nation

(1999) has suggested that in spite of their difficulties with language and communication,

these children have satisfactory speech skills at the phonology level.

Hyperlexia is often comorbid with other disorders like autism spectrum disorders,

so it is difficult to identify language impairments which are specific to hyperlexia.
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Summary of Reading and Comprehension Skills in Hyperlexia

Several conclusions can be drawn from the literature on hyperlexia. The most

striking feature ofhyperlexia is the exceptional decoding skills which appear to arise

without any obvious teaching and are evident from an early age usually before 5 years.

Conversely the comprehension skills of these children are quite poor in comparison to

their decoding skills. Most hyperlexic children have a diagnosis of autism or some

autistic features. Most studies have been concerned with the quantity of decoding and

comprehension skills rather than the quality of these skills. There have been insufficient

studies which have reported on the phonemic awareness of hyperlexic children although

the few that did have shown that phonemic awareness is underdeveloped compared to

decoding skills. The phonemic awareness tasks which were performed successfully by

some hyperlexic children may have purely reflected knowledge of spelling patterns

which was generally good as opposed to phonemic awareness.

With few exceptions, hyperlexic readers have been able to decode novel letter

strings suggesting that they do have some knowledge of grapheme-phoneme conversion

rules. Just how they might acquire this knowledge has not been addressed in the

hyperlexi(~ literature. Overall the decoding ability of hyperlexic children with nonwords,

irregular words and regular words would indicate that they do not rely entirely on either

the lexicall or non lexical route.

There are many factors which contribute to successful comprehension but from the

published studies of hyperIexia it is not clear which factor or factors influence their
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semantic language disorder are a frequent finding in hyperlexic children and would

certainly c:ontribute to their poor comprehension. The ability to comprehend more

sustained levels of text is poor. The lack of qualitative research on comprehension in

hyperlexia, has dictated some of the tests which were given to ZA.

154
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CHAPTER 4: CASE STUDY

Although a strong case has been made that grapheme-phoneme awareness is

necessary for reading acquisition (Byrne, 1998), hyperlexic children and precocious

readers appear to contradict this need (Fletcher-Flinn & Thompson, 2000, 2003; Jackson

and Coltheart, 2001). Hyperlexic children generally present with poor oral language and

poor general cognitive development but they demonstrate advanced decoding skills for

their chronological and/or mental age coupled with less well developed comprehension

by comparison.

No published study could be found, which had followed a young hyperlexic child

from preschool to the end of his primary school years. A longitudinal case study such as

this one can provide developmental and prerequisite reading data not available from a

short term group study. The variations in decoding, comprehension, language and

cognitive abilities amongst hyperlexic children do not lend themselves to the averaging of

data. Hyperlexic children as a group, are very heterogeneous. Furthermore a single case

study may provide evidence that cognitive skills are mediated by independent modules in

the brain each capable of separate impairment as Fodor (1983, 1985, 2001) has proposed.

The low incidence of hyperlexia amongst children with pervasive developmental

disorder made finding similar aged suitable participants difficult and not always were

parents intt~rested in having their child take part in a longitudinal study. ZA's parents

were anxious to learn as much about ZA's reading and comprehension as possible and

were willing to support such a longitudinal study.
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Just as Maxine (Fletcher-Flinn & Thompson, 2000, in press) and Max ( Henderson,

Jackson & Mukamal, 1993) have provided an insight into precocious reading

developm(~nt, it was hoped that ZA would shed light on how he was able to decode words

so readily but did not have the same facility with comprehension. During the course of

the study two groups of children were compared with ZA on tests of reading,

comprehension, and rapid naming. One group was aged matched good readers and the

other group was an older group matched on reading levels. When ZA was 10; 1 years old

another student (NM) the same age, who decoded as well as ZA and had achieved similar

excellent academic skills results was tested in parallel with ZA. Unlike ZA this student

did not exhibit comprehension difficulties. Both ZA and NM had applied for a place in

the same accelerated learning class and both were unsuccessful much to their teachers'

surprise.

In this chapter I will first outline ZA's developmental history and then describe the

standardized measures which have been used to measure his reading and comprehension

to show the developmental pattern of these skills. Apart from these measures, other tests,

not all standardized, were undertaken in an attempt to gain further information about

hyperlexia and the progress of this hyperlexic child. These tests are included in this

chapter together with their results and discussion.

The: assessment of this child was in part opportunistic: I did not have unfettered

access to him and on occasions his demeanor made testing difficult, particularly when he

was quite young. Although I had planned a testing program to enable testing on a wide

range of measures on a regular basis, this was not possible because of demeanor and
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access. Nor was it really desirable because new and appropriate measures became

available during the course of the study.

Developmental History

ZA is a male child who was delivered at term by emergency caesarian section as a

result of an unsatisfactory induction in November 1992. His mother had experienced no

complications at all during the course of her pregnancy. ZA was a little over 4 kilograms

when born. He had an immediate Apgar score of 4, which at a second reading had

climbed to normal. ZA is an only child.

ZA's development appeared normal until he was nearly two years of age except

that he was late 'babbling'. This occurred between ten and twelve months of age. From

about fourteen months old he ceased uttering any sounds. He was particularly sensitive to

noise and light, both of which could trigger quite dramatic behavioral responses. He had a

severe asthma attack around two years of age and at this time the pediatrician seeing him,

suggested that he was ADHD but also gifted because he could read words and the

alphabet. The pediatrician had given him some simple children's story books to read and

was surpriised when he quickly read each book. Although at the time, this came as no

surprise to his mother. The pediatrician did not supply any further details about ZA's

reading skills. A course of Ritalin was commenced which resulted in what appeared to be

seizures and so was stopped. He has received no medication for ADHD since but his

mother has put him on a largely wheat free, gluten free diet which he still follows.
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His mother reported that from nineteen months of age she knew he could read

numbers and the alphabet because he would speak and repeat the sound of the letters

when looking at a visual clue. ZA had watched Sesame Street from about four months of

age and by twelve months he could indicate when game shows were to be on TV. He was

more intert~sted at this time in the numbers than the letters which might appear on the

screen. His mother began to teach him to speak words after he had ceased talking at

around fourteen months of age, by showing him a picture and the word. He was able to

read the word without the picture after having seen the word and picture once. ZA was

fascinated by numbers and letters and would spontaneously read street names and the

numbers in the telephone directory.

By three years of age he had been diagnosed with Aspergers Syndrome, his spoken

language was still almost non existent and he was beginning to develop autistic

behaviors. A speech pathologist who saw him at this time considered him to be

hyperiexic as well as having semantic pragmatic language disorder. He was a vociferous

reader of any material that came his way. He was also fascinated by numbers.

ZA was first formally assessed by a psychologist for reading, spelling and

comprehension at three years four months of age. He was assessed to have a spelling age

of seven Y1ears five months (Schonnell Graded Spelling Test), a reading accuracy age of

six years two months but a reading comprehension age which was not measurable (Neale

Analysis of Reading Ability). By this time ZA had begun a range of interventions

including dietary assistance, speech therapy, occupational therapy and behavior therapy.

At three and a half years of age ZA was diagnosed as Autistic with a mild overall delay

of functional development. His mother contacted The Autistic Association but they were
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unable to offer him a place so she began her own program with some professional

support.

She used The Maurice Program, a behavioral program from USA. At the same

time, ZA (~ontinued with all his other therapies. His therapies were extensive and carried

out virtually seven days a week. His program, which was devised largely by his mother,

has been described as extremely creative by the psychologist at the local Community

Health Centre and it was certainly very well resourced in terms of the learning material

she provided for him.

When ZA was 2 years old his hearing was tested by a local audiologist who found

that his hearing was well within normal limits. This audiologist counseled ZA's mother

against considering any of the sound therapy programs to moderate his heightened

response to surrounding noises suggesting that sound therapy (auditory integration

training) would not lead to any improvement. Despite this advice ZA first received

Barard Sound Therapy when he was four years old. Barard Sound Therapy is a form of

auditory integration training, which is said to enhance aspects of hearing perception and

to reduce the degree of acoustic sensory distortions perceived by the subject. This therapy

resulted in a decrease in his sensitivity to noise and light, some improvement in social

behavior, and according to his speech pathologist, a marked increase in his listening

skills. ZA received two further Barard Sound Therapy treatments before he began school.

Each time improvements were noted in behavior and listening skills. Considering that ZA

was receiving a great deal of other therapy at the same time, his improvements,

particularly in behavior, may not all have been due to the sound therapy.
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He vvent to a local pre-school (kindergarten) from four years old with the support

of an aid. The preschool allowed members of his therapy team to come in and continue

with his therapy. ZA enjoyed preschool, and his mother considered it a very positive

experience for him.

At age four years ten months, in the year prior to entering school, ZA was

reassessed by the local Community Health Centre, partially to measure his cognitive

progress since his last testing at three years seven months and partially to ensure that

when he bl~gan school he would do so with appropriate support. (ZA' s parents have given

permission for the results and conclusions of this assessment to be discussed here and in

other pertinent sections of this thesis). At this assessment, ZA was more interested and

compliant with the non-verbal tasks while his social behavior was noted to be variable

during the testing. ZA was tested with the Differential Ability Scales (DAS). His Verbal

Ability score was Below Average (percentile rank 5) but his Non Verbal Ability score

was High (percentile rank 92). ZA was easily able to recall five digits presented at the

rate of two digits per second but when presented with two or three pictures to remember

out of a group he tended to focus on only one rather than the two or three he was asked to

remember.. At the same assessment ZA demonstrated spelling and number skills

(arithmeti(~ calculation) similar to those which might be expected from a child seven to

seven years six months old.

It was evident from the assessment that ZA performed highly on tasks which

required visual discrimination and short-term non-meaningful auditory memory. He had

highly developed visual spatial and visual perceptual skills. ZA demonstrated poor

understanding of oral instructions, which was evident in the Verbal Comprehension



161

subtest and the Early Number Concepts subtest of the DAS suggesting that gaining

information via auditory exposure could be difficult. Overall there was a marked

discrepancy of 46 points between the Below Average Verbal Ability and High Nonverbal

Ability. The full scores for this assessment are presented later in this report.

At filve years two months ZA entered kindergarten at his local primary

(elementary) school with his similar aged cohorts. He attended school only in the

mornings during most of this first year so that he could continue with his intensive

therapy program. The Department of School Education and ZA's parents ensured that he

had integration support both in the classroom and in the playground.

I spent a morning observing ZA as his kindergarten class went about their normal

activities. He seemed to attend to what the teacher was saying but it was difficult to

sometimes decide ifhe was actually following her directions or copying what the other

children were doing. He was able to sit still and listen in story time but he did not answer

any questions. He participated in their dance session although went off task toward the

end and did not receive a 'sticker' for good work. He did not understand why he wasn't

given a sticker but eventually filed back to his classroom with the other children. In

Grade 1 hl~ attended mostly for full days with continuing integration support although it

became clear that this support was more useful in the playground setting than in the

classroom. His mother encouraged interaction with the children in his class by inviting

children home and including them on outings.

ZA has settled very well into school life and is now in Grade 5. His integration

support has been slowly decreased and at this time is minimal in the classroom but can be

necessary in the playground. ZA has developed a keen interest in chess, playing
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competitively in his school team and in a large number ofout-of-school tournaments. His

chess rating now exceeds 800 (which indicates a player of exceptional expertise for his

age). His reading has become largely confined to books about chess and computers which

he devours with great rapidity. He has competed in competitions in English, Science,

Writing and Maths, which are conducted statewide in all primary schools across various

grades. Ht~ has achieved particularly high scores in Maths and very creditable scores in

other subjl~ct areas. He enjoys writing fiction and his stories are very fanciful but well

sequenced and punctuated. He does find it hard to attend to instructions in class if there is

too much noise in the room. Thus, although ZA is a very good speller, he sometimes

mishears a word and will spell a different word although he is in fact quite capable of

spelling the particular word asked for. ZA is himself quite noisy outside the classroom

and at home but noise itself no longer results in abnormal behavior.

ZA has made huge strides in all ways, although he exhibits some language

impairment particularly with expressive and receptive language. He still has a diagnosis

of autism but apart from some odd mannerisms at times, he generally behaves like any

other child of a similar age. He has received a great deal of therapy from a very early age

which has been structured and consistent. In the therapies there is much to stimulate and

encourage: him, and he appears to have thrived on this. He has been fortunate to have had

teachers in his various grades that have provided well structured learning environments

and who have taken the time to ensure that he has fully comprehended what was required

of him. The only therapy he continues to receive is speech therapy and some academic

tutoring in language based activities and maths extension work. Last year he sat the

entrance exam for a place in an Opportunity Class for the last two years of his primary
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schooling. These classes are for bright children who would benefit from being extended

academically. He was unsuccessful and has remained at his current primary school. The

next challenge for him will be high school which will involve a larger school community

than he is presently part of and a greater number of teachers, not all of whom may be

sympathetic to his needs.

There are a number of ways the observations about ZA could be arranged;

chronologically, or by process, for example. I have chosen to organize the observations in

terms of a proximal-distal categorization, beginning with reading itself and moving to

processes close to reading, then to more distally related ones. Proximal causes of reading

look at how reading is atypical through examination of the components of the reading

system. Distal causes are those which have brought about a failure or difference in the

components of the reading system. When ZA was 7 years 8 months his reading and

comprehension skills together with other measures were compared with aged matched

boys and reading age matched boys. At 10 years 2 months ZA was compared with an

aged matched, reading aged matched student (NM) on tests of reading, comprehension

and language. Full details of the tests and their results are presented in the next sections

together with the results of the individual ongoing assessments which were carried out on

ZA.
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Measures of Reading and Comprehension

ZA was first tested for reading and comprehension by a Psychologist when he was

3 years 4 months old. His parents had consulted the psychologist because ofZA's

fascination with letters and numbers. From age 4 years 6 months he has been tested by

the author of this thesis. The Neale Analysis of Reading Ability (R) and the Woodcock

Reading ~v1astery Test-R (WRMT) were selected as the standardized tests of reading and

comprehension.

Standardized Measures ofReading and Comprehension

Neale Analysis ofReading Ability

Tht~ Neale Analysis of Reading Ability (Neale, 1988, 1999) has been standardized

and norml~d on Australian school children. It consisted of a series of graded passages

which were accompanied by questions. The participant read each passage and was then

asked que'stions on that passage by the examiner. The story was left open while the

questions were asked. The test has to be discontinued when the participant makes 16

decoding errors on a passage. If the participant was unable to decode a word the examiner

provided the word for them. The scoring for The Neale was as per the instructions in the

manual.
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Results

Table 6

Reading and Comprehension Scores for Z4 from 3 years 4 months to 10 years 2

months ( Neale Analysis ofReading Ability (R) )

Age (yrs and mths) Reading Accuracy

3;4 years 6;2 years

4;6 years 7;9 years

4;7 years (Alternate Form - 9;2 years

Neale)

Reading Comprehension

No response to questions

No response to questions

<6years (I question answered)

5; 10 years 10;8 years 6;8 years

6;6 years > 12;6 years 6;6 years

7;8 years > 13-0 years 8;5 years

8;8 years > 13-0 years 9;5 years

10;2 years > 13 -0 years 10; 11 years

Discussion.

ZA was unable to answer any questions up to the age of 4years 6 months. When

given the alternate form a month later he was able to answer the first question for Passage

1 which was a factual question. ZA's reading accuracy score steadily improved and by

6;6 years he had reached the ceiling on this test. He was inclined to read very quickly

initially but with some encouragement he learnt to moderate his rate, however, if left to

read by hilmselfhe read very quickly, almost to the point of the listener not being able to

follow what he was reading. He would not always pay attention to punctuation but that
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has steadiily improved since he began school, as has prosody. Before each testing session

ZA was r1eminded to slow down when reading so the examiner could understand him.

When ZA was compliant he was tape recorded, although there were times when this was

not practical.

Sorne questions in the Neale can be answered verbatim from the text, which is a

disadvantage when the page is left open. There were times when ZA' s comprehension

appeared to be better than it was because he was able to quote or echo back what was in

the passage. When asked to expand on his answer he was usually unable to do so. In

Passage 3 when asked "What did Jack decide after this adventure ?" ZA replied he

"decided upon his future work". This was a direct quote from the passage. When asked

what Jack's future work might be, ZA was unable to suggest anything else as an answer

for this question. Inferential questions were the most difficult and were generally poorly

answered or not answered at all. For example out of a total of twenty questions attempted

when he was 5 years 10 months he answered 1 inferential question and 4 literal questions.

The 4 literal questions were across Levelland Level 2 with the inferential question

coming from Level 3. At 7 years 2 months out ofa total of20 questions, he answered 9

literal questions and no inferential questions. Some further examples of his answers

where he quoted directly from the text are as follows: in Passage 2 one question asks

"how do you know that Jane and Peter were not expecting the parcel?" ZA answered

"they shouted with delight". The correct answer being that it was a surprise parcel. When

asked to expand on his answer he was unable to do so. In Passage 4 when asked "How

did the Knight know exactly where to find the dragon?" ZA replied "to the monster's

territory" which again is a direct quote from the passage. Similar responses occurred
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throughout the six Passages. ZA's mother has mentioned a number of occasions when ZA

exhibited (;~cholalia, although she has described it more as delayed echolalia as opposed to

immediate echolalia. It seemed as though ZA tried to relate a word or words in the

question to where they appeared in the story and then he quoted those words and some

surrounding ones as part of his answer. The longer the passage the more difficulty he had

with the questions, irrespective of whether they were literal or inferential questions.

Overall fa<;tual questions were more successfully attempted than inferential questions.

Several times when ZA could not answer a question, the question was reworded in

simpler language and he could then often supply a suitable answer. These responses to

reworded questions were not included in his comprehension score.

Unknown words in The Neale were initially skipped over with no attempt at word

attack, particularly between 4 and 5 years of age. Once ZA began school he was more

inclined to attack a word he did not know. ZA's reading rate has always been rapid as has

been reported with other hyperlexic children, and when he was 10 years 2 months his rate

on The Neale passages exceeded that of a thirteen year old child.

When ZA was in Grade 2 ( 7 years 8 months) his reading and comprehension

skills together with some other measures were compared with ten boys who were also in

Grade 2 (aged matched) and ten boys who were in Grade 6 (reading age matched). The

Grade 2 children were described as good average readers by their class teacher. As none

of the Grade 2 or Grade 6 children had had their reading and comprehension measured

formally I decided to include these measures along with other measures. None of the

boys in thl~ control groups attended the same school as ZA. All children were tested by

the same person. The results of the testing are presented next.
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Results

Table 7

ZA compared with Grade 2(age matched) and Grade 6 (reading age matched)

children on measures ofreading and comprehension using the Neale Analysis of

Reading Ability-R.

Age (months)

Reading Accuracy

Reading

Comprehension

Grade 2

91.0 months

(SO 3.97)

108.5 (SO 10.24)

101.0 (SO 12.8)

Grade 6

139.9 months

(SO 5.19)

> 156.0 (SO.OO)

153.6 (SO 7.6)

ZA

92.0 months

> 156.0

101.0

All scores expressed in months.

Discussion.

ZA's reading accuracy score was as good as the Grade 6 boys and his

comprehension score was appropriate for his grade level. However since ZA reads all the

passages in The Neale it was possible that he was able to answer some comprehension
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questions from the more difficult passages which may have inflated his comprehension

score. A review of the number of questions which ZA answered across the six passages

showed that he answered 16 out off a total of 52 questions across these passages correctly

although this was sometimes influenced, as noted earlier, by his verbatim answers from

the text. The mean number of correct questions by the Grade 2 children was 16.6 (SO

4.3) across a mean of3.7(SO 0.5) passages. The Grade 2 children averaged a 59%

success rate with the questions they attempted (The Grade 2 success rate with questions

ranged from 36% to 85% ) whilst ZA's success rate was 39% of the total number of

questions he attempted. A review of the number of correct responses by ZA across the

first four passages, which is comparable to the number read by the Grade 2 children,

shows that he had a success rate of 46 % with the questions. The figures indicate that

ZA's comprehension is generally not as good as the other Grade 2 children.

Woodcock Reading Mastery Tests- Revised (WRMT-R)

Three subtests were chosen from the WRMT-R. They were, Word Identification,

Word Attack and Passage Comprehension.

Word Identification requires the participant to identify isolated real words. The

words gradually increase in difficulty and it is not assumed that the participant knows the

meaning of any of the words. Word Attack measures the participant's ability to apply

phonic and structural analysis skills to pronouncing words that are not recognized by

sight. Passage Comprehension measures the participant's ability to comprehend a short

reading passage by identifying a key word missing from it It is a doze procedure.

Tht:: tests were presented and scored according to the directions in the manual.
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Table 8

Woodcock Reading Mastery Tests (R) ZA 's scores for three subtests at various

ages. (all results expressed in months)

170

Age in Months Word ID Word Attack Passage

Comprehension

68 122 134

74 Not tested 222

78 213 Not tested

92 213 > 222

98 Not tested Not tested

110 Not tested Not tested

119 213 >222

Discussion.

91

Not tested

91

99

113

113

148

ZA~'s Word Identification and Word Attack skills showed rapid development

around 6 years of age. By this time he had been at school for a year. The school used a

phonics based program in all their classes, so in spite of ZA 's already well developed

decoding skills it is probable that he benefited further from the material presented in

class.
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An examination of the errors he made in Passage Comprehension show that his

incorrect answers were often locally correct but globally incorrect. For example No.1 0 is

a small picture of a man holding a dog. The test item is, "The boy is a puppy".

ZA suggested that the missing word was 'has'. The man does have a dog but 'has' is an

inappropriate word in this example. In another item there is a blank space before the word

'aids '. ZA inserted 'first' which is often found with aid to make 'first aid". Unlike The

Neale, ont~ can not quote back part of the sentence or sentences as an answer in the

Passage Comprehension subtest. The material initially consists of short sentences

accompanied by pictures. The sentences gradually increase in length and are no longer

accompanied by pictures. The rest of the material consists of short paragraphs of varying

length. The amount of material which has to be remembered and integrated is not as great

as with The Neale and this may account for ZA's success with the Passage

Comprehe:nsion subtest.

Although the participant is supposed to read each item silently to themselves, ZA

insists on reading each item aloud and he has continued to do this whenever he is being

tested. EVI~n when ZA reads for pleasure he sometimes reads aloud and at other times he

reads silently.

The Grade 2 and Grade 6 control children were tested with the same subtests from

the WRMlT-R as ZA. These were the same children who acted as control groups for ZA

in other tests of reading and comprehension.
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Results

Table 9

Comparison scores of ZA, Grade 2 and Grade 6 children on three subtests from

The Woodcock Reading MasteryTests-R (WRMT)

Grade 2 Grade 6 ZA

Age (months) 91 (SO 3.97) 139.9 (SO 5.19) 92

Word Attack 149.5 (SO 49.5) 222.0 (SO .00) >222

Passage 98.3 (SO 4.7) 144.5 (SO 36.7) 99

comprehension

Word Identification 119.6 (SO 21.5) 180.5 (SO 40.2) 213

• All scores expressed in months

Discussion

ZA achieved comparable scores on Word Attack to the Grade 6 children but his

Passage Comprehension scores were comparable to Grade 2. Both ZA and the Grade 2

children began to make mistakes when the longer paragraphs were presented. It was clear

that ZA's lnistakes were not due to an inability to read the test material because he insists

on reading the items out aloud. ZA's Passage Comprehension score on the WRMT-R

indicates that his comprehension is grade appropriate with this particular test.

Reading Speed

Hyperlexic children are reported to have increased decoding speed and that this

may account in part for their poorer comprehension skills. Recall that O'Connor and

Hermelin (1994) randomized passages from The Neale Test of Reading and measured the
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time it took their two autistic, hyperlexic subjects to read the passages. They compared

each ofthl~ir subjects with age-matched normal controls. O'Connor and Hermelin

measured reading accuracy, comprehension and reading speed with the Neale and found

that compared to the age matched controls their subjects' reading speed was much shorter

than their control children, particularly from Level 4 onwards. The hyperlexic children

and their controls were then asked to read 4 passages. One passage was easy, one passage

was easy but the word order had been jumbled, one passage was difficult and one passage

was difficult with the word order jumbled. The children were timed reading each passage.

Each pair of passages had the same number of words. Although jumbling the word order

in the passage increased the reading time for both hyperlexic children and their controls,

the increase in time was significantly smaller for the hyperlexic children than for their

controls.

ZA was asked to read passages in which the word order had been randomized as

well as passages which were non randomized but comparable in difficulty and length. His

time to read each passage was recorded. The passages were taken from the Neale for this

experiment. ZA had not had any exposure to these passages for at least 6 months. He was

instructed to read the passages out loud and that he would be timed. No comment about

the passages having been altered was made to him. ZA was 7 years old when he

participat<~d in this experiment.
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Results

Table 10

Reading time for Randomized and Non-Randomized Passages from the Neale

Analysis OfReading Ability( R) for ZA when he was 7years old.

Neale Passages

Randomizled (Form A)

Non-Randomized (Form B)

Discussion.

Level 2 - Easy (50 words)

45 secs

IS secs

LevelS - Difficult (118

words)

115 secs

80 secs

ZA took three times as long to read the randomized passage from Level 2, an

increase of200%, and 44% longer to read the LevelS passage. Although without a

control group conclusions must be tentative, it seems clear that ZA is doing more than

reading word by word. He actually commented when he looked at the passages that the

randomized passages didn't make sense. Recall too, that by this age his comprehension

on standardized tests was age appropriate.

Word Level Reading

Variiable results have been reported as to hyperlexics' ability to read nonwords and

irregular words but no reports were found where hyperlexics appeared to rely on one

route or the other, lexical or sublexical, to decode words. The following tests highlight

ZA's ability to identify both nonwords, regular words and irregular words.
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Woodcock Reading Mastery Test (WRMT)

ZA's results on the Word Attack and Word 10 subtests of the WRMT have been

reported under' Standardized Tests of Reading'. Suffice it to say that by the time he was

6 years 2 months of age his Word Attack score was 18 years 6 months and by 6 years 6

months of age his Word 10 score was at a 17 year 9 month level. These scores have

remained consistent up till the present

Decoding ofNonwords, Irregular Words and Regular Words

The word lists used for this task were those of Castles and Coltheart (1993). Each

list consistl;~d of thirty words which were written onto individual cards and presented one

at a time in random order to ZA. He was told that some words he may not have seen

before and some were not real words but he was to do his best to read them. His

responses were recorded. He was not timed. The word lists may be found in Appendix 1

Results

Table 11

Nonwords, Irregular Words and Regular Words read successfully by ZA

at various ages (Max score = 30for each group ofwords)

Age (yrs 9lDd mths) Nonwords Irregular words Regular words

5;7 16 11 22

6;4 24 16 30

9;2 25 21 30

10; 1 28 27 30
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Discussion

From ZA's results it can be seen that he was obviously using both GPC rules and a

lexical procedure to decode although early on he was more secure with GPC rules than

with the lexical route. At age 5 years 7 months ZA had difficulty with 'ph' in the middle

of nonwords. For example the nonword miphic he pronounced as milpic. He made a

similar error with giph pronouncing it as gilp .His errors among irregular words included

yacht pronounced as yach/et and soul as sool (as in stool). His regular word errors

included ejrort, context, weasel, infest, curb and peril. At age 6 years 4 months his use of

GPC rules had improved. He now pronounced miphic as mip-hic and giph as gi-p-h.. At

age 10years I month ZA's two nonword errors were toud and gead . His irregular word

errors were colonel, pint and regime which have always been problematic for him.

Edwards and Hogben (1999) published normal ranges for slightly modified lists of

the original words of Castles and Coltheart (1993) which have been used to test ZA.

Referring to the published norms as a guide only, for regular words ZA' s score 30/30 at

age 10 years I month puts him on the 100th percentile whilst his scores for irregular

words and nonwords would put him at the 93rd percentile and 71 st percentile respectively.

The youngest age for which Edwards and Hogben provided normal ranges was 7 years of

age. Using the norms for this age group as a guide only put ZA at 6 years 4 months old

on the looth percentile for real words and at least the 38th percentile for irregular words

and 6ih percentile for nonwords. This suggests that even at 6 years 4 months of age he

was still more secure with GPC rules.
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Contextual Facilitation

ZA was asked to read a list of 48 words which had been divided into two equal

lists of regular words and 'strange words' (eg, suede, chaos, subtle). Each word was also

presented in a sentence. The words and sentences were used in a study by Nation and

Snowling (1998 a) in which they investigated individual differences in discourse-level

contextual facilitation of word recognition. Their study compared dyslexic children, poor

comprehenders and children with average decoding and comprehension skills. Nation and

Snowling in discussing their results suggested that poor comprehenders were less

sensitive to contextual information and this in tum affected their vocabulary and general

knowledge., The children in their study ranged in age from seven years to ten years. The

words were: presented in random order first and then the randomly ordered sentences

were presented. There was no feedback on the pronunciation of the individual words. ZA

was 6 years I month old when he completed this task. The test items may be found in

Appendix 2.

Results

Contextual FacUitation

ZA pronounced all the regular words correctly both individually and when

presented in sentences. He made six errors in the list of twenty four strange words and

made the same six errors when these words occurred in sentences. The six errors were:

aisle, suede, canoe, hymn, orchid and subtle. The sentences were: The girl sat across the

aisle; We end our assembly at school with a hymn; Her jacket and shoes were both made
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ofsuede; Tom was in a boat, Tim in a canoe; Her favourite flower was the orchid and

Blue is bright, turquoise is more subtle.

ZA did not appear to be able to use context to assist in decoding although his errors

may have occurred because those particular 'strange' words may not have been in his

spoken vocabulary. Certainly his mother commented that he did not know what an orchid

was nor the word suede which he pronounced as sway/dee as an individual word and

su/eed when presented in context. His pronunciation of the other errors was the same

both as single words and in context. He pronounced aisle as a-isle and subtle as sub-tIe.

Colonel, a word which he had previously had difficulty pronouncing correctly, was

correct on this occasion.

Test afCentral Coherence - Homograph Test (Frith & Snowling, 1983)

An inability to use context to disambiguate a homograph has been shown to

demonstrate weak central coherence in autistic individuals. The homograph task has

previously been administered to hyperlexic readers as well as to normal and autistic

children (Frith & Snowling, 1983, Snowling & Frith, 1986). Four sentences were

constructed for each of the following homographs: read, tear, row, bow and lead. Two

sentences contained the homograph to be pronounced in its more frequent manner and

two sentencl~S contained the homograph to be pronounced in its less frequent manner.

The position of the homograph was toward the beginning of the sentence for each

pronunciation, before the disambiguating context, and once toward the end of the

sentence, aflter the disambiguating context. For example:
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There was a big tear in her dress.

There was a big tear in her eye.

Molly was very happy but in Lily's eye there was a big tear.

The girls were climbing over a hedge. Mary's dress remained spotless but in Lucy's dress

there was a big tear. There were twenty sentences altogether.

In Snowling and Frith's (1986) study those hyperlexic readers whose verbal mental

age was above 7 years on the British Picture Vocabulary Scale were able to give the

correct pronunciation for the homographs. Those children who had low verbal ability

(verbal mt~ntal age between 5 and 7 years) generally gave the pronunciation which

occurred the most frequently. In Snowling and Frith's study, word frequency and position

of the homograph in the sentence were found to have significant effects on pronunciation.

The aim of this task was to see if ZA could use sentence context in order to give the

correct pronunciation for each homograph. Success at this task would indicate that he was

using sentence context to decide what pronunciation to give the homograph. The

sentences containing the homograph were each written onto individual cards and

presented one at a time to ZA. The order of presentation of the sentences was randomized

so that sentences containing the same homograph were not presented consecutively. ZA

was told that he would have to read some sentences out loud. Before the first testing

session at 5;8 years, ZA was asked to read each of the homographs which were

interspersed with other single real words in a list. He gave the following pronunciations:

Bow as in show

Row as in show



Tear as in ear

Lead as in need

Read as in need

ZA's reading of the homographs at 5;8 years indicated that his pronunciation

corresponded to the more frequent pronunciation for the homographs.

Results

Table 12

180

ZA 's ,Disambiguation ofFrith and Snowling 's (1983) Homographs

Homograph Age Age Age Age Age

Sentences 5;8 6;4 6; 10 7;8 8;2 years

years years years years

I read a story now, and then I do some math. x x + + x

I always read a lot when I was younger. x + + + +

First I tidy up and then I read a story. + x + + +

Yesterday I read a new story. + + + + +

He took a pow from his violin case. + + + + +

He took a ]Dow when everybody clapped. x x x + +

The boys played cowboys and Indians. Paul + + x + +

was a cowboy and pretended to have a gun.

Tom was an Indian and pretended to have

arrows and a bow.

Puss-in-Boots went to the castle to speak to x x + + +

the king. Before he began his speech he made

a bow.
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Homograph Sentences Age Age Age Age Age 8;2

5;8 6;4 6;10 7;8 years

years years years years

The man had a second row seat in the + + + + +

cmema.

The man had a second row with his wife the x x + x x

day after.

Everybody who wanted to see the new film + + + + +

had to stand in a row.

The brothers started shouting. Dick left x x x x x

because he didn't want to be involved in a

row.

There was a big tear in her eye. + + + + +

There was a big tear in her dress. x x x + +

Molly was very happy, but in Lily's eye + + + + +

there was a big tear.

The girls were climbing over the hedge. x x x + +

Mary's dress remained spotless, but in

Lucy's dress there was a big tear.

It was the lead guitarist that sang at the

concert.

It was the ~ead in the box that made it so

heavy.

+

x

+

x

+

x

+

x

+

+



Homograph Sentences Age

5;8

Age Age Age

6;4 6;10 7;8
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Age

8;2

years years years years years

The dog knt~w he was going to be taken for a + + + + +

walk: he saw his master take the lead.

The scrap metal man first took the copper x x + x x

and iron and then he took the lead.

Total correct (Max = 20) 10 10 14 ]6 16

+ = acceptable pronunciation for the homograph x = unacceptable pronunciation for the homograph

Table 13

Total No. ofhomographs disambiguated by ZAfrom age 5;8 to 8;2 years

Frequent Pronunciation

Infrequent Pronunciation

Total

No. of Homographs
correct
43

23

66/100

No. of Homographs
incorrect
7

27

34/100
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Table 14

Effect of 'position' on disambiguating homographs - Number correct for ZA

Age Total

Yrs/mths 5;8 6;4 6;] 0 7;8 8;2

,Early'

Position 4 5 7 8 8 32

'Late'

Position 6 5 7 8 8 34

Discussion

From Table 12 it is obvious that by the time he was 8;2 years ZA was able to

provide the correct pronunciation for most of the homographs, 2 out of 4 errors being

with row, a consistent error which occurred on each of the occasions he was tested. His

overall performance contrasts with when he was tested at 5;8 years, when he could only

correctly pronounce 10 of the 20 homographs. Of those ]0 homographs he provided the

more frequent pronunciation (which was correct) for 8 of the homographs and 2 correct

infrequent pronunciations for the other 2 homographs. As shown with other tests ZA' s

comprehension has improved, as he has got older, but earlier his reading was word-by

word, with little or no contextual influence on his word identification. It was not until he

was almost seven that his reading began to show integration across the text, as indicated

by this measure. The fact that even at 8 years 2 months he was not error- free, plus the

fact that ht~ performed no better overall when the homograph had a considerable amount
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of context for disambiguation (see Table 14), suggest that textual integration is not fully

developed even now.

In summary, though there is a prima facie case for ZA not being able to exploit

context, tests of this kind are only convincing when it can be assumed that the words to

be identified in print are part of the subject's spoken vocabulary.

Test of Word Reading Efficiency (TOWRE)

A standardized Test of Word Reading Efficiency (TOWRE - Torgesen, Wagner &

Rashotte, 1999) was given to ZA. This test measures the subject's ability to sound out

words quickly and accurately and the ability to recognize familiar words as sight words

or whole units. The TOWRE has two subtests. The Sight Word Efficiency (SWE) subtest

assesses the number of real printed words that can be accurately identified in 45 secs. The

Phonemic Decoding Efficiency (POE) subtest measures the number of pronounceable

printed nonwords that can be accurately decoded in 45 secs.

Both subtests of the TOWRE were administered from Form A and Form B. Form

A subtests were administered first followed by the subtests from Form B. There were

eight practice words at the beginning of each subtest. The tests were administered as per

the instructions in the manual. The number of words read in 45 seconds was recorded for

each subtest. ZA was 9 years 11 months old when tested with The TOWRE and he was in

Grade 4
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Results

Table 15

ZA 's results with TOWRE - Form A at 9 years 11 months

Subtest Raw Score Age Grade

Sight Word 92

Efficiency

Phonemic 62

Decoding

Efficiency

Equivalent Equivalent.

16.0 11.0

>17.9 >12.6

Table 16

ZA 's results with TOWRE - Form B at 9 years 11 months

Subtest Raw Score Age Grade

Sight Word 100

Efficiency

Phonemic 63

Decoding

Efficiency

Equivalent Equivalent.

>17.9 >12.6

>17.9 >12.6

Discussion

On Form A, Phonemic Decoding Efficiency ZA read all 63 words within 41

seconds. He made one error pronouncing dess as dees. He pronounced all the real words

correctly. On Form B he made no errors in either subtest and again read the 63 nonwords
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in the shorter time of 42 seconds. ZA was equally proficient at reading nonwords and real

words. Thus not only is ZA accurate in word identification but he is fast as well.

Orthographic Awareness

As outlined earlier, The Dual Route Cascade (DRC) model ( Coltheart, Rastle,

Perry, Zeigk~r & Langdon, 2001) proposes two separate routes for identifying printed

words. The lexical process is used to read real words which have been stored in the

lexicon while the non lexical route requires the use of grapheme-phoneme

correspondt;~nce rules. The lexical route depends on the identification of specific patterns

of abstract letters associated with different words, and it has often been assessed using an

orthographic choice test developed by Olson, Kliegl, Davidson and Foltz (1984). Several

orthographic choice tasks were administered to ZA.

Task 1

This task is a test of direct orthographic access to the lexicon. It consisted of 80

word pairs which when pronounced sounded the same but only one of which was a real

word, the other being a phonologically identical pseudohomophone. (eg., rume room ).

ZA was asked to look at each pair of words and touch the word which he thought was the

real word [n each pair. There were eight practice trials followed by 80 experimental pairs.

The stimulus items were those used by Olson et al. (1984) which may be found in

Appendix 3. ZA was 9 years 11 months of age when tested.
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Results

ZA's only mistake on this task was when he did not make the correct choice

between culprit and culpret. He did not appear to spend very long considering his choices

and was quite definite once he had made his decision. He did not change any of his

choices.

Task 2

In this task ZA was shown 17 pairs of pronounceable pseudowords which had been

developed as part of a study to assess the orthographic skills in normally achieving

dyslexic readers (Siegel, Share & Geva, 1995). He was asked to select the member of

each pair that might be a word or look like a word. Orthographic awareness requires an

awareness of the knowledge of the actual spelling of certain words as well an awareness

of the sequencing and positions of particular letters which can occur in English. In this

task one member of each pair contained a bigram that never occurs in English in the

position shown and the other member of the pair contained an orthographically legal

bigram in the same position. For example one such pair wasfilv- filk and another pair was

powl-Iowp. Siegel et al provided mean pronounceability ratings of the pseudowords

used in this task. ZA was 7 years 2 months of age when tested and in Grade 2. A

complete 'list of the word pairs may be found in Appendix 4.

A similar task involving longer letter strings was also administered to ZA. This

task consisted of sixteen pairs of three to seven letter strings which were presented to ZA

one pair at a time. For example: ddaled - dalled, ckader - dacker, vadding - vayying.

The words had previously been used by Cunningham and Stanovich (1993) in a study
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with first grade children examining the independent contributions of phonological and

orthographic: processing to word recognition. ZA was 7 years 4 months old when tested

compared to the children in Cunningham and Stanovich's study whose ages ranged from

6 years 4 months to 7 years II months. A list of the word pairs may be found in

Appendix 5.

Results

ZA made four errors on the tasks of Siegel, Share and Geva. They werefantltanf,

nitllnilt, clidlcdil and vismlvisn. In each of these pairs he made an incorrect choice. His

overall score was 76% correct. The four errors were in word pairs in which the correct

pseudoword had been rated easy to pronounce. Comparing ZA' s results to those achieved

by participants in Siegel et ai's study indicated that the 76% correct result achieved by

ZA was similar to the score which normally achieving children would get on the same

test if they had a fourth grade reading level.

In Cunningham and Stanovich's task ZA made only one error when he chose munn

rather than munt as being more like a real word. He achieved a success rate of93.8%

Discussion

It appears clear that ZA is equally adept at storing word- specific patterns and

inducing general orthographic patterns from them as is evident from his high rate of

success in judging word likeness. A link between orthographic processing skills and

exposure to print has been found in studies with both adults and children (Cunningham &

Stanovich, 1990; Stanovich & West, 1989). The increased exposure to print that

hyperlexics have may account in part for the well developed orthographic skilJs that ZA



189

has demonstrated, but his knowledge is not limited to the actual stored items. Like normal

children, he is sensitive to orthographic structure.

Spelling Patterns

Spelling skill is generally correlated with reading skill, although there are good

readers who are not necessarily good spellers (Frith, 1980). Spelling errors of children

with weak orthographic codes are usuaHy more phonologically accurate than

orthographic;ally accurate although this does not necessarily hold true for older children

(O]son, K]ie:g], Davidson & Foltz, 1984). SpeJJing errors, among other criteria, have been

used to distinguish groups of disabled readers. Boder (1973) separated disabled readers

largely on the basis of their spelling errors. One group she termed dyseidetic if their

spelling errors were more phonologically similar to the test word and the other group as

dysphonetic if their speHing errors were more visually similar to the target word but were

not phonologically similar. Boder also found a group of disabled readers who were

deficient in both phonological decoding and sight word reading. ZA's spelling skills

were first tt~sted with The Schonnell Graded Spelling test when he was 3 years 4 months

old. He was reported by the psychologist who tested him at the time to have a spelling

age of7 years 5 months. No information was provided about his errors. In a later

psychological assessment at 5 years 10 months, he was reported to have spelling skills

more in ke1eping with a child who was 7 to 7 years 6 months of age. He was also reported

at this testing to have good knowledge and recall of correct spellings but did not yet

appear to be using a phonetic strategy. A number of non standardized spelling tasks have

been given to ZA at various ages.
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Orthographic Learning Task

A nunlber of studies have shown that although phonological processing is

necessary for orthographic learning it is not sufficient. In a study which was designed to

replicate and test Share's (1999) hypothesis that "phonological recoding acts as a self 

teaching device or built- in teacher enabling a child to independently develop the word

specific orthographic representations essential to skilled reading and spelling".

Cunningharn, Perry, Stanovich and Share (2002) found that orthographic knowledge

development did not entirely depend on decoding ability nor on the amount of print

exposure. Similar findings have been reported in other studies (Reitsma, 1983; Tunmer &

Nesdale, 1985).

The orthographic learning task for ZA was modeled on one used by Cunningham,

Perry, Stanovich and Share (2002) modified by Byrne (personal communication). Fifteen

short stories, one to a page, were presented one at a time to ZA, who was 9 years 11

months old. He was told that each new story would have a word in it that he had probably

not seen before (each word was a novel word). He was asked to read out loud the first

sentence on the page which told him what the new word would be. He was then asked to

read the accompanying story out loud and to try to remember what the new word looked

like because he would be asked to spell this new word later. The new word was repeated

three times in each story. He read the first three stories and then was asked to spell the

first three new words as they were said by the tester. This procedure was repeated for the

next three~ stories and so on until all fifteen stories had been read and their words spell.

An example of a story used in this test is:
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The new word is Laif

The coldest town in the world is Laif. Laifis in Greenland. The people who live in Laif

need very hot houses.

The pronunciation of each word was recorded as well as the spelling. The material

can be found in Appendix 6.

Results

Laifwas ZA's only pronunciation error. When he read the story he read Laifas life.

He was given the correct pronunciation but continued to mispronounce the word

throughout the story. All other words were pronounced correctly. He made only one error

in the speHing test, noar which he spelt as nore, but corrected to noar at the end of the

spelling test. The mean score of a group of 46 second grade twin children being studied

by Byrne et al (2002) was 9.2, SD = 4.3. Although ZA was older and thus the comparison

is not secure, his high level of performance is nevertheless impressive.

Cunningham et al (2002) had found that orthographic learning depended on prior

orthographic knowledge and was not just a function of successful decoding. One

exposure was sufficient for ZA to remember the orthography of the words used in the

short stories. He appears to have a highly efficient visual memory for spelling patterns as

well as a generalized sensitivity to orthographic patterns.
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Regular Word Spelling

At 5 years 8 months ZA was asked to verbally spell the regular words from the list

of Castles and Coltheart (1993) (see Appendix 1 ). He was correct on 18 of the 30 words,

an advanced performance for his age. His errors were chicken = chicen, context == contist,

victor = vitor; smog = somg, wedding = wendying, marsh = maresh, flannel = flannel,

nerve = nrfe, effort = effett, stench = stech, weasel = wehsel, curb = cube. ZA had read

the list of regular words when he was 5 years 5 months old without any feedback. and

correctly decoded 22 out of the 30 words in the list. Some of his eight decoding errors

were also his spelling errors. There is a high overlap between decoding and spelling

errors i.e 6 of his 8 decoding errors were also misspelled, and of his 12 spelling errors, 7

were misread. This indicates a common representation for reading and spelling in

hyperlexia.

A list of real and non words was presented to ZA at 5 years 8 months. These words

had been used as one of a number of measures to evaluate a program used to teach

phonemic awareness to young children (Byrne & Fielding-Barnsley, 1993). The words

were, dog, man, one, said, blue, come, plug,went, limp, tree,ig, sut,frot, and yilt. The

words were presented in the order as listed. They were said once, repeated in a sentence

and then said a third time. The pseudowords were pronounced three times. ZA made two

errors ig as ing and frot as froot. When he was retested six months later he made no

spelling errors on this list. By comparison the children in Byrne and Fielding-Barnsley's

study had an average age of6 years and a median score of53.4, SO 13.6. The maximum

score that could be achieved was 60 under the scoring system used. Irregular words can

only be spelt from previously stored patterns whilst pseudowords can not be spelled in
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this way so it is obvious that ZA was using both phonological and orthographic skills to

spell these words.

A further test of spelling was given to ZA when he was 7 years 4 months of age.

The list of 16 words was that used by Cunningham and Stanovich (1993). Each word was

said twice. The words were: red, name, fish, talk, boat, mouse, colour girl, angry, thank

you, people, rough, chain, lady, dog and boy. ZA spelled each word correctly without any

hesitation.

Thus from an early age ZA has been an advanced speller with the ability to rely on

word-specific patterns and on phonologically-based spelling. He can commit new

spellings to memory quickly, and is sensitive to orthographic patterning.

Phonemic Awareness

Recall that Bradley and Bryant (1983), in a longitudinal study examining the

relationship between the early phonological skills of children and their later reading

achievement, demonstrated a strong relationship between the children's phonological

awareness when they were first tested at 4 years of age and their reading and spelling

achievement at 8 years of age. The relationship between phonological awareness and

later reading achievement has been replicated in a number of studies (Byrne & Fielding

BarnsleYl 1989; Lundberg, Olofsson & Wall, 1980; Stanovich, Cunningham & Cramer,

1984; Tunmer & Nesdale, 1985). On the basis of evidence like this and other data

reviewed earlier, Byrne (1998), among others, has argued for the necessity of phonemic

awareness in the development of decoding. However, only three studies of hyperlexia
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have reported tests for phonemic awareness (Goldberg & Rothermel, 1984; Seymour &

Evans, 1992; Sparks, 1995, 2001) and there is evidence, also reviewed earlier, that

hyperlexic c:hildren learn to decode without "appropriate" levels of phonemic awareness.

However, the lack of studies ofhyperlexic children before they first demonstrated that

they could decode has made it difficult to determine if they had developed phonemic

awareness before they began decoding or their decoding skills promoted phonemic

awareness. ZA was first tested for phonemic awareness when he was 4 years 4 months of

age and was tested at intervals until the age of 6 years 2 months of age. He was tested for

his ability to identify words with the same beginning consonant sound, the same ending

sound and words which rhymed. The material for these tests was developed by Byrne and

Fielding-Barnsley (1991). At age 6 years 2 months he was given the ten phonemic

awareness measures described by Stanovich, Cunningham and Cramer (1984).

Phonemic Awareness Tasks

Phonemic Awareness Tasks (Byrne & Fielding-Barnsley, 1991)

1. Identification ofwords with the same beginning sound. ZA was asked to look at a

card which had the target picture at the top of the card and three pictures

underneath. One picture was an item which began with the same beginning

consonant sound and the other two pictures were foils. ZA had to indicate which

of the three items in the bottom row began with the same consonant sound as the

target item. There were 3 practice trials and 24 tests. An example of this task was
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a picture of a kangaroo as the target to be compared with a picture of a kettle, a

finger and a table.

2. Identification ofwords with the same ending sound. The procedure was the same

as for words with the same beginning consonant sound. There were 3 practice

trials and 24 items. An example for this task was a target picture of an owl to be

compared with a ball, a sheep and a hat.

3. Identification ofrhyming words. There were 2 practice trials and 10 items for the

identification of rhyme. As with the other tasks the picture of the target item

appeared at the top of the card and the pictures of the two foils and the rhyming

match appeared underneath the target word picture. An example of the rhyme task

was a picture of a star as the target and underneath were pictures of a leg, a car

and a bike.

The results of these tests are presented below. ZA was first tested at 4 years 4

months and was unable to complete any of the tasks. The complete test material can be

found in Appendix 7.

Results

Table 17

ZA "s attempts at various ages matching Beginning sounds, End sounds and Rhyme.

Age (months) Beginning sounds End Sounds Rhyme

52 months 0124 0/24 0/10

54 months 24/24 0/24 0/10

65 months 24/24 0/24 0/10

71 months 24/24 24/24 0/10

74 months 24/24 24/24 10/10
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Discussion

At 52 months ZA' s reading accuracy was well advanced, yet strange as it may

seem, he was not successful on any item. It is possible that in spite of the practice trials

he still did not understand what to do.

Rhyme which is thought to be one of the simpler tasks measuring phonemic

awareness was the task that ZA found the most difficult as have other hyperlexic children

(Seymour &, Evans, 1992; Sparks, 1995). During his first year at school the children

engaged in exercises which were designed to develop their phonological skills. One such

exercise involved visually matching words which had the same beginning sound (letter)

and later this included ending sounds and rhyming words. These exercises may have

encouraged the development of his phonological awareness or alternately may have

fostered the: use of spelling to make judgments about "sound' matching. It still took

virtually aU of his first year at school before he could perform the rhyme task. ZA

appears to have developed his decoding skills without evidence of prior development of

phonemic awareness.

Phonemic Awareness Tasks ( Stanovich, Cunningham & Cramer, 1984).

Stanovich et al described ten different tasks which they used to measure

phonological awareness in kindergarten children who had an average age of 6 years 2

months (SO 4.4 months) at the time of testing. The reading ability of these children was

tested one year later to investigate the predictive ability of the measures for their later

reading. There were 3 practice trials for each task and 10 test items. The ten measures

were as follows:
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1. Rhyme supply. The participant had to supply a word that rhymed with a target

word. The target words were,nose, pup, sky, toy, hill, wing, mouse, tip, note and

loole. The tester said each word aloud and the participant was asked to orally

provide a word which rhymed with the target word.

2. Rhyme choice. The participant was given a target word and asked to choose 1 of 3

words that rhymed with it. The 10 experimental words were star, mop, green,

plane, clown, flash, cake, jump, box and jeep.

3. Initial consonant same. A target word was pronounced followed by 3 words. The

participant had to identify which of the three words had the same initial sound as

the target word. The experimental target words were milk, pear, fan, bone, soap,

tent, leg, duck, nest, and key.

4. Final consonant same. A target word was provided, accompanied by a picture

representing the target word. The participant was asked to say the target word out

loud and then to select which of the three words said by the examiner had the

same ending sound as the target. For each target word a picture was also

presented. The target words were worm, cup, pan, beat, leaf, bud, house, hook,

nail, and bug.

5. Strip initial consonant. The participant had to delete the initial phoneme of a word

and pronounce the embedded word that remained. The 10 experimental words

were pink, told, man, nice, win, bus, pitch, car, hit and pout.

6. Substitute initial consonant. The participant had to isolate the initial sound of a

given word and then substitute a different sound to produce a new word. The

target words were top, bell, lip, fed, gum, sick, pin, cat, sap,and cut.
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7. Initial consonant different. The tester read out four words and the participant had

to select the word that had a different beginning sound to the other words. The

targ1et words were ear, pop, hill, band, arm, give, van, cart, rice, and teeth.

8. Initial consonant not the same. This task was similar to the previous task except

the participant was instructed to say which word does not begin with the same

sound as the target word. The target words were boy, doll, sun, kite, man, nest,

fish train, pie, and lamp.

9. Final consonant different. The participant had to identify one of four words which

had a final sound that was different from the others. All words were spoken out

loud by the examiner. The target words were ham, cup, leaf, flag, dress, wrist.

ball, sand, rain and desk.

10. Supply initial consonant. The participant was orally presented with pairs of words

that were identical except that the initial phoneme had been deleted from the

second word in the pair. The participant had to be able to isolate and produce the

initial phoneme of a word. The experimenter said the word pair and the

participant had to provide the initial phoneme which was missing from one word.

The experimental word pairs were meal-eel, fill-ill, sit - it, land -and, near - ear,

pair -air, bend -end, task - ask, date- ate, and can't -ant.

Each of these tasks as described by Stanovich et al was presented to ZA who when

tested at 74 months of age was a similar age to the children in Stanovich et aI's study. He

was 100%, correct on each of the ten measures. The children in Stanovich et ai's study

found strip initial consonant the most difficult task with supply initial consonant, and

both measures involving the final consonant relatively difficult. The three easiest tasks
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were rhyme supply, rhyme choice and substitute initial consonant. The seven non

rhyming tasks appeared to be good predictors of first grade reading ability. Contrary to

the children in the original study, ZA had initially found rhyme to be difficult and as can

be seen frorn his results with the Byrne and Fielding-Barnsley (1991) tasks it was the last

skill that he developed. Stanovich et al have suggested that phonemic awareness exists on

a continuum with rhyme being an easy and an early developing skill for most children

whereas strip an initial consonant is quite difficult and develops later.

The strip initial consonant did not include any words which began with a digraph so a

small list of words was selected and presented to ZA. He was asked to repeat the word as

said by the tester and then to say the word again without its initial sound. It had already

become evident from ZA's success with orthographic tasks that his orthographic skills

were well developed so I thought that it might be interesting to see what he did with

words which began with digraphs.

Results

Table 18

ZA 's attempts at stripping an initial sound (Age 6 years 4 months)

Word Response Word Response

third hird check heck

shall hall as in all phone hone

whale hale chip hip

thing hing that hat

this his as in hiz
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Discussion

When ZA was instructed to strip the initial sounds from the words with digraphs he

only deleted the first letter of the digraph, suggesting that he was using orthography

rather than phonology for this task. When he stripped the s from shall and the t from this

he was left with a word which he knew and it is likely this is why his pronunciation of the

remaining letters changed to hall and hiz. This, too, indicates that his performance on

phonemic awareness tasks is largely driven by orthography.

Spoonerisms

Perin (1983) used a spoonerism task to demonstrate that performance on this task

was strongly related to spelling ability. The subject was required to reverse the initial

phonemes of pairs of words. This task was given to ZA as a further test of his

phonological awareness. Perin had originally used the names of pop stars and these were

used for this task along with some others. When first presented with a training pair ZA

could not understand what the task involved. The tester then wrote out a training pair on

paper to show him what was wanted (eg. red f dog - ded frog). Each spoonerism was

presented one pair at a time and ZA' s responses were recorded. ZA was 6 years 5

months at the time of the initial testing and 6 years 8 months at the time of the second

testing. The stimulus items for the spoonerisms may be found in Appendix 8.

Discussion

ZA's results on this task show that he sometimes found it difficult to reverse the

initial phoneme ch although this may have been related to the vowels which followed
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these particular phonemes. He also split /ph/ into Ipl and Ihl He could not manage Thin

Lizzie inspite of the spoonerism being repeated twice for him. The Spoonerisms were

repeated three months later. Phil Collins remained chill follins, thin lizzie which he had

found so difficult before became Lin Thizzie. Ray Charles remained Cay Rhales with the

final s pronounced as lsi not Izl as in zoo and thin crane remained chin trane. Four

seasons relmained sour feasons with sour pronounced to rhyme with our. ZA was

successful with the other spoonerisms on both occasions. There is some evidence that

spelling patterns were influencing his performance. For example Phil Collins = chill

follins, thin crane = chin tran.e. In Perin's (1983) study the spoonerisms Phil

Collins, Thin Lizzie and Ray Charles where the initial phonemes were mapped by

grapheme clusters led to the most mistakes. Perin concluded that these errors resulted

from the use of spelling knowledge and further that the ability to segment phonemes is

more "closely related to spelling than reading". The participants in Perin's study were

aged 14 to 15 years of age and the group who were both good readers and good spellers

(n = 17) lTlade most of their errors involving the initial phoneme of the word pairs which

involved grapheme clusters. According to Perin these results for the good readers/good

spellers suggested that the participants were using spelling knowledge. ZA' s results were

comparable to these older participants suggesting that he too was using orthographic

knowledge (spelling knowledge). It should be pointed out that spoonerisms are not easy

even for n1any adults so the fact that ZA was so successful points to well developed

orthographic knowledge even at the age of 6 years 8 months.
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Lindemood Auditory Conceptualization Test (Lindemood and Lindemood, 1979)

This test is a measure of auditory perception and conceptualization of speech

sounds. The first part of the test (Category I-A and 1- B) tests the participant's ability to

hear a sequence of isolated sounds. The sounds may be the same or different and they

must be reproduced in the order that they were presented in. For example the tester may

say three sounds such as /t!, /n/, /s/ and the participant must then align three different

coloured blocks each representing a single sound in the order the sounds were heard.

The second part of the test (Category II) requires the participant to manipulate single

sounds in a syllable pattern. An example from Category 11 would be "if this says aps

how would you make it say vaps?" Again coloured blocks are used by the participant to

represent the individual sounds in the given pattern. ZA has been tested twice with this

test and the results are tabled below. The test was administered and scored as per the

manual.

Results

Table 19

ZA 's scores on the Lindemood Auditory Conceptualization Test at age 40 months

and age 98 months.

Age

40 months

98 months

Lindemood Auditory Conceptualization

Test

Unable to achieve a score

Equivalent to a 6th Grade score (11-12

years of age)
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Discussion

In spite of having a reading accuracy score of 74 months at 40 months of age, ZA

could not score on this test. It is possible that he did not understand the directions, as

Sparks' subjects had failed to do when first tested (Sparks, 1995) but his performance

could equally be interpreted as evidence of a complete lack of phonemic awareness at 40

months of age. He obviously had no difficulty understanding the directions at 98 months

when his n~ading accuracy score was greater than 13 years.

The Rosner Test ofAuditory Analysis (Rosner & Simon, 1971) -AA T and AAT (Nonce)

Unlike the Lindemood Test, this test measures phonological awareness using

words whkh the child is asked to repeat while omitting certain sounds or syllables (e.g.~

"can you say carpet without car"? or "can you say will without the Iwl sound?" ). There

are 40 itenls in the test which is discontinued when the child has failed five items

consecutively. There were two practice items .Singson, Mahony and Mann (2000)

constructed a nonsense version of The Rosner (AAT-Nonce). They used nonsense words

instead of real word stimuli. Singson et al ensured that the nonsense words were matched

in length with the original items and in the sound to be extracted, item per item. The

failure criteria were the same as for the usual AAT. An example of an item from the

AAT- Nonce was "can you say snile without the Is/"? ZA had been tested with the

normal form ofThe Rosner when he was in Grade 2 (92 months of age) and he scored 40

out of 40. He was tested with the AAT- Nonce when he was 8 years 2 months of age and

was due to enter Grade 5. A comparison between his scores and those achieved by the
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children in Singson, Mahony and Mann's (2000) study is tabulated below. The stimulus

items for AAT-Nonce can be found in Appendix 9.

Results

Table 20

AAT..Nonce

Comparison between ZA 's scores and the scores achieved by the Grade 4 and

Grade 5 children in Singson, Mahony and Mann's (2000) study.

Age

Grade 4 (mean age 93 months)

Grade 5 (nrlean age 122 months)

ZA (98 months)

Scores

25.0 (SO 6.9)

32.7 (SO 4.9)

37/40

ZA has been compared with Grade 4 and Grade 5 because he was about to enter

Grade 5 when he was tested with AAT-nonce and his age was between the mean age for

Grade 4 and Grade 5. His errors were as follows:

p(l)aw

per(na) ny

ho(ca) tion

became pIa (a as in sofa)

became pery (as infurry)

became hoation (as in ho-ation)

Th(;~ phonemes in brackets are those which had to be deleted. Compared to Grade 5

children in the original study ZA was quite skilled on AAT nonce and certainly more
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skilled than the Grade 4 children. Singson et al found that the children in their study

performed slightly worse on the AAT nonce than with the original form of The AAT and

this happened with ZA as well.

Much of the data from the tests of phonemic awareness are consistent with ZA

depending on spelling patterns to perform these tasks. For example he was unable to do

the spoonerism task until he saw an example written down and some of his responses are

consistent 'with the idea that he is using orthography rather than phonology. Thus there

remains doubts about how profound ZA's phonological awareness really is, doubts that

are reinfon~ed by his long-standing difficulty in appreciating rhyme. ZA appears to be a

counter example to the claim that phonemic awareness is necessary for decoding

developmemt.

Morphological Awareness.

Phonemic awareness and its relationship with decoding is well documented (for

reviews see Adams, 1990; Brady & Shankweiler, 1991). The relationship between

morphological awareness and reading ability is not quite so well documented. Recent

research using knowledge of derivational suffixes has demonstrated that morphological

awareness makes a separate contribution to reading ability and this contribution increases

from Grade 3 through Grade 6 (Mahony, Singson & Mann, 2000; Singson, Mahony &

Mann, 2000). Results from these two studies with Grade 3 to Grade 6 children are closely

related to those of Shankweiler et al (1995) and Carlisle and Nomanbhoy (1993), where

the participants were younger children. Another study with high school and college

students found a relationship between reading comprehension and knowledge of

derivational morphology (Mahony, 1994).



206

A study with preliterate children by Byrne (1996) found that these children

focused more on the relationship between morphology and print than the relationship

between phonology and print. Carlisle (1995), in a study with first and second grade

children, found a relationship between morphological awareness and reading

achievement. It would seem that the role of phonology and morphology is complex and

variable depending on the age group under study but that both morphological and

phonological awareness contribute to reading ability. Mann (2000) has proposed that as

reading vocabulary moves from single syllable words to multisyllable words, many of

which are rnultimorphemic, morphological awareness becomes more important. This

increase in multisyllable vocabulary tends to occur between Grades 3 and 5, matching the

increase in the role of morphological awareness from Grades 3 to 6, shown in the studies

by Mahony, Singson and Mann (2000) and Singson, Mahony and Mann (2000).

The experimental materials of Mahony, Singson and Mann (2000) and Singson,

Mahony and Mann (2000) were used to assess the morphological awareness of ZA, who

was in Grade 5 at the time of testing. The first set of experiments (Mahony et al ) were

designed to examine the influence of morphological relatedness on decoding ability of

children in grades 3 to 6. The test items may be found in Appendix 10 for the

Morphological Relatedness Test (MRT).

Morphological Relatedness Test (MRT)

There were two versions of this test: 'Written' and 'Oral plus written'. There were

40 items equally divided between the two versions. The 20 items were placed in the

following categories: Neutral ie. No change in spelling/pronunciation due to derivation
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(allow/allowance); Stress shift and vowel change (parent/parental; Vowel change

(deep/depth); Consonant change (relate/relation); Silent letter (sign/signature). Each

category had three related pairs plus one unrelated pair.

In the written version, which was given first, ZA was asked to read each pair of

words and circle YES if they were related or NO if they were not related. There were four

practice it1ems before the test began to ensure that ZA understood the task.

The same procedure was repeated for "Oral plus written' version except that the

tester read out the pairs of words and ZA circled YES or NO on his sheet.

Results

Table 21

The Morphological Relatedness Test (MRT) (4 pairs in each category)

ZA 's scores at 8 years 2 months ofage.

Written Form

Neutral I error (3/4)

Stress shift and Vowel change 1 error ( 3/4)

Vowel change No errors ( 4/4 )

Consonant change No errors ( 4/4)

Silent letter 2 errors (2/4)

Discussion

Oral Written

No errors ( 4/4 )

No errors ( 4/4 )

No errors * ( 4/4)

No errors (4/4)

No errors (4/4)

ZA was confused by the word pair *meter-metric. He initially thought that meter

meant something that was used for measuring such as a gas meter but then he decided
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that there were countries where metre was spelt meter and was related to metric. His

errors were: person-persona, parent-parental, sign-signature and bomb-bombard.

ZA was about to enter Grade 5 when these tests were carried out hence the

comparison with Grade 5 children.

The most difficult category for Grade 5 children in the original study was 'silent

letter'. Comparing ZA's results (Written Form) with those achieved by the Grade 5

children re:vealed that' silent letter' was also the most difficult category for ZA. In

particular 77% of Grade 5 children were unsuccessful on the word pair bomb-bombard

whereas 150/0 were unsuccessful on sign-signature. More than half of Grade 5 were

successful with the word pairs person-personal (540/0) and parent-parental (69%). ZA

achieved 1000/0 on the Oral- Written form of the MST, results which indicate that his

knowledge of derivational relationships is more than comparable with other Grade 5

children. ZA made no errors on the unrelated word pairs suggesting that he was not using

spelling patterns in his decision making.

Derivational Suffix Test ( DST)

Singson, Mahony & Mann (2000) used the DST to examine the use of derivational

suffixes among children in Grades 3 to 6. The DST requires the subject to select the item

that fits a sentence frame, and use both real and nonsense derivational forms, and

compare \vritten materials which are silently read to materials which are read aloud by

the tester. Singson et al took care that their test material did not place a burden on verbal

short term memory given that verbal short term memory problems are often found in poor
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readers. There were four subtests: Written Form Real Word version (Age improved her

personify, personalize, personality, personal) Written Form, Nonsense Word version (I

couldfeel the - froodly,froodful,frooden,froodness); Oral + Written Form, Real Word

version (She is not very - activation, activity, active, activate); Oral + Written Form,

Nonsense Word version (Have you ever met a - bantize, bantious, bantify, bantist).

There were ten sentences in each task. The test items (OST ) are in Appendix II.

Results

Table 22

Derivational Suffix Test (DST). ZA 's scores on DST at 8 years 2 months ofage.

Format

Written fonm, real word version

Written fonm, nonsense word version

OraI+Written form, real word version

Oral + Written form, nonsense word version

Discussion

Number of Errors

No errors (l 0/1 0)

2 errors (8/1 0)

No errors (l 0/1 0)

1 error (9/1 0)

As c:an be seen from the Table above, ZA's few errors were with non-words and

they occurred with the noun suffixes '-ity' and '-ist' (the noun suffix '-ity' with non

words was found to be correct for only 33% of Grade 5 children and' -ist' was correct

71% ofth(~ time in Singson, Mahony and Mann's study (2000). ZA's knowledge of

derivational suffixes and his sensitivity to morphological relations were as good as, if not
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superior to, those of the Grade 5 children who took part in the original studies. It is not

possible to do the DST using spelling because all the alternatives look rather similar. This

fact in itselJis evidence for ZA's mastery of morphological relations.

Exploring Comprehension Processes

A range of cognitive and linguistic ski lis have been shown to correlate with reading

comprehension. To understand a story, children amongst other things have to be able to

make inferences about what they read, recall the content of the story and draw upon prior

knowledge: which has been stored in long term memory. Anyone of these ski lis may be

an individual source of comprehension failure. In an attempt to investigate more fully

ZA's comprehension skills, a variety of studies have been carried out. Some testing was

carried out with the Grade 2 and Grade 6 children who have participated as control

groups in a number of different tests with ZA. The opportunity to compare NM, a

student who was approximately the same age as ZA at the time of testing (l0; 1 years as

compared to ZA who was 10;2 years) presented. She had exceptionally good decoding

and comprehension skills (Reading Accuracy> 13 years and Comprehension> 13 years

with the Neale) as well as having achieved similarly impressive results on the state wide

tests for literacy and numeracy as ZA. I thought it might be interesting to see how the

two childn~n compared on tests of language and comprehension. The state wide tests for

literacy and numeracy are given to every child when they are in Grade 3 and Grade 5.

Other tests set by various university bodies are also undertaken by children at various

times during their primary school years. Both NM and ZA had achieved similar very high
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scores on these tests. NM was in the same grade as ZA (Grade 5 ) but attended a different

school.

Single word comprehension

Peabody Picture Vocabulary Test Rev. ( PPVT-R -Dunn and Dunn, 1981)

This test is a measure of receptive vocabulary. The subject has to select a picture

from a group of four which best matches a stimulus word presented orally by the

examiner. This test was administered according to the instructions given in the manual

(Form M was administered on each testing occasion). The Peabody provides a Ineasure of

vocabulary and the standard score provides a rough measure of verbal IQ. It can be a

useful test for the assessment of language-impaired children. The comprehension failures

exhibited by hyperlexic children are not necessarily due to a total lack of understanding

of single words (Frith & Snowling, 1983; Goldberg & Rothermel, 1984; Healy, Aram,

Horowitz & Kessler, 1982; Welsh, Pennington & Rogers, 1987). The test results for the

PPVT-R when ZA was 3 years 4 months old are those of the psychologist who first

assessed him.
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Results

Table 23

PPVT-R - ZA 's resultsfrom age 3 years 4 months to age 9 years 11 months.

Age Age Equivalent 0/0 and Stanine Standard score

3yrs 4 mths 2yrs 9 mths 22% Stanine 3 Not available

7 yrs 4 mths 6 yrs 7 mths 28% Stanine 4 91

8yrs 8 mths 10yrs 4 mths 82%_Stanine 7 114

9yrs 11 mths 1Oyrs I0 mths 72% Stanine 6 109

Discussion

Some of ZA's errors were the same each time the test was administered to him

from the age of 7years 4 months. For example he never provided the correct response for

the nouns: banister, secretary, thimble, easel, precipitation. His was never able to

provide the correct response for the verbs hovering, assisting and escorting. He made as

many errors with nouns as he did with verbs. At younger ages ZA's vocabulary was

lagging, in part consistent with his low reading comprehension when he was very young.

By middlt~ childhood his vocabulary had rapidly developed to be above average. It is

conceivable that his extensive reading was itself a stimulus for his vocabulary growth, as

it is well known that reading promotes vocabulary in normal children ( e.g, Senechal &

LeFevre, 2002).

An informal assessment of single word comprehension was given by asking ZA to

give meanings for the regular words from the Castles and Coltheart (1993) list which he

had previously been asked to read and spell. Hyperlexics have often been repolted to

make unusual associations when asked to define single words (e.g.; Siegel, 1994). He
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was 5 years 5 months old when he did this task. When asked what chicken meant he said

to lay eggs; tail was with a donkey; plants was are growing. There is a relationship

between the words and the definitions he supplied but perhaps not what other 5 year aIds

would say.

The PALPA (Kay, Lester & Coltheart, 1992)

The PALPA was designed to assess the language processing skills in people with

aphasia. As well as having hyperlexia, ZA is also said by his speech pathologist, to have

semantic pragmatic language disorder. This test was administered to assess ZA's ability

to comprehend single words. Two subtests were administer to ZA who was 5 ;8 years old

at the time: of testing. The two forms are described below.

1. Written Word-Picture Matching. Forty single words are presented one at a time for

the subject to read to himself or herself. After reading the word the participant has to

point to lout of 5 pictures which matches the word. The five pictures include a

picturt~ of the target word, a close semantic distractor, a distant semantic distractor, a

visually related distractor and an unrelated distractor. For example the target axe has a

picturt~ of an axe, a hammer, a pair of scissors, a flag and a kite. No feedback is given

to the participant. The number and types of errors are recorded.

2. Spoken Word - Written Word Matching. There are a total of30 words in this part of

the test divided into 2 groups of 15. The examiner says a word and the participant has

to select the word they have heard from a choice of 4 written words. The participant

does not see the target word read by the examiner. For the first 15 words the choices

are the: written target word, a synonym, a semantic foil and an unrelated foil. For
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example the target word abdomen has the written words abdomen, stomach, lung and

meadow as choices. For the second group of 15 words the choices comprise the

written target word and 3 unrelated foils. All foils began with the same letter as the

target word. For example for the target word pasture the foils are pasture, pastime,

pension and package. There are 15 items in this section.

Results

1. Written Word - Picture Matching. Although ZA was asked to read the words

silently to himself, he insisted on reading them out loud. He correctly matched

37/40 words with their corresponding picture. He mispronounced two words,

parachute and stirrup. Although parachute was mispronounced, he was able to

idc~ntify it correctly. He chose jacket as a match for the target word stirrup. His

other errors were bow for the target word dart and stethoscope for target word

syringe.

2. Spoken Word -Written Word matching. ZA scored 30/30 for this subtest.

Discussion

Tht~ results of The PALPA did not indicate semantic difficulties at the single word

level. ZA's errors appear to be related more to his unfamiliarity with the target words

than lack of semantic knowledge. ZA did express the opinion that he didn't know what a

stirrup was but he knew that syringe and stethoscope had something to do with the

doctor. ZA had no hesitation in matching a spoken word with a written word

irrespective of the foils which accompanied each target word. The results on The PALPA
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are consistent with ZA's performance on the PPVT. However, as discussed earlier this

kind of test may not reveal unusual semantic structures in the way the other tests for

single words can. ZA was tested with the WRMT at the same age as when he was tested

with the PALPA ( 5years 8 months) and his scores on Word Attack, Word ID and

Passage comprehension were all above his chronological age. Similarly his scores on the

Neale at 5 years 10 months were above his chronological age (10 years 8 months for

Reading Accuracy and 6 years 8 months for Comprehension).

The WORD-R Test-Elementary

(Huising, Barrett, Zachman, Blagden & Orman, 1990)

This test is a diagnostic test of expressive language and semantics. It is designed to

assess the ability to recognize and express the critical semantic attributes of the subject's

lexicon. Non-hyperlexic children who have poor reading comprehension have been

reported to perform poorly on tests requiring semantic ability ( Nation & Snowling, 1998)

and to be less sensitive to abstract semantic relations (Nation & Snowling, 1999).

Accordiltlg to Richman & Kitchell (1981), hyperlexic children demonstrate semantic

difficultie~s when they have to make meaningful associations because they seenl unable to

categorize or organize incoming information. Although comprehension of single words is

often satisfactory, use of semantic information for comprehension of text can show

significant deficits depending on the length of text (Aram & Healy, 1988; Snowling &

Frith, 1986 and others).The WORD Test-R has 6 subtests, described below.



216

A. Associations

In this task, the subject must choose the one semantically unrelated word among four

words. He must then explain his choice in relation to the category of the other three

words.(eg., yellow, brown, seven, blue)

B. Synonyms

This task requires the subject to express a one-word synonym for each stimulus word.

(eg., stimulus words, afraid, speak)

C. Semantic Absurdities

This task taps the ability of the subject to identify and repair the incongruity of an absurd

statement.(eg., We spell with numbers; My grandfather is the youngest person in my

family)

D. Antonyms

In this task, the subject expresses a one word opposite for each stimulus word.(eg.,

stimulus words, alive, found)

E. Definitions

This task requires the subject to explain the meanings of words.(eg., Tell me what a house

is? ; Tell me what empty mean?.)

F. Multiple Definitions

For this task, the subject expresses two different meanings for each stimulus word.( eg.,

give two definitions for: show, park.
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The examiner speaks the test items and the subject has to respond verbally. Age

equivalent scores, percentile ranks and standard scores are provided in the manual. The

test is not timed.

Another child (NM) who has been profiled earlier agreed to take the WORD test so

that her results could be compared with ZA's. This child has achieved High Distinctions

and Distinctions in tests conducted by various university bodies in this state, which have

shown that her language skills are exceptionally high compared to other children in her

age group. As mentioned previously NM has a Reading Accuracy as well as a

Comprehension score on the Neale of> 13 years. Her age equivalent score on the

Woodcock Word Attack was 33. Although ZA's reading accuracy score was as good as

NM's his comprehension lagged behind hers. NM has participated in other testing

sessions as described elsewhere in this chapter.

Results

Table 24

The WORD-R. (ZA's results at age 10 years 2 month)

Tests A B C D E F Total Score

Raw Score 12/15 10/15 9/15 14/15 12/15 11/15 68

Age equiv. 8; 10 8; 10 8; 1 12;0 8;6 8;6 8; 11

Percentih~ 32 24 18 69 27 25 26

Std Score: 96 90 86 110 91 94 93

Mean Standard Score = 100 Standard Deviation = 15
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Table 25

The WORD-R (NM's results at age 10 years, 1 month)

Tests A B C D E F Total Score

Raw Scon~ 14/15 14/15 14/15 15/15 15/15 15/15 87

Age Equiv. 11; 6 11; 6 11; 7 >12;0 > II; 2 > 12; 1 >12; 7

Percentile 91 95 79 89 86 90 94

Std Score 116 120 113 117 116 115 117

Mean Standard Score = 100. Standard Deviation =15

Discussion

Overall ZA is below average on the quality of his semantic structures, showing the

unusual characteristics that autistic children do. He had most success with antonyms

where he scored 14/15. His score on Semantic Absurdities highlighted the difficulties he

has with the semantic demands of language. His answer for He sliced a glass ofmilk was

He delivered a glass ofmilk when an acceptable answer would have been He poured a

glass ofmilkfor me or he sliced apiece of(food item) for me. For Barb stepped on the

brake to pass the car he replied Barb turned the wheel. Whilst ZA' s answers are not

correct they are not incorrect in that they make sense as stand alone sentences. Another

similar example from multiple definitions where he was required to give two responses

for a given word, resulted in him describingfall as both drop and conqueror, fall ofan

empire. \\Then asked which word didn't belong out of couch, floor, ceiling and wall ZA
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replied, "ceiling because it was at the top and the others weren't". Other studies have

reported unusual word associations by hyperlexic children (e.g., Siegel, 1984).

A comparison between the scores ofZA and NM highlight the difficulties that ZA

still appears to have with the semantic demands of language in spite of his excellent

decoding skills. His performance also contrasts with his PPYT scores at this age.

Recognition of a word's referent (PPVT) may not mean that the word's semantic

structure and network is fully developed. Good recognition vocabulary may go hand-in

hand with unusual semantic structuring.

It would seem appropriate that a more intensive review of the language functions

ofhyperlexic children should be included in any assessment because some tests such as

the Neale, do not appear to be sensitive enough to tease apart the underlying problems

that hyperlexic children have with comprehension.

Tests ofReading Comprehension

(TORCH - Mossenson, Hill & Masters, 1987)

The TORCH is a set of fourteen untimed reading tests for use with students from

Grade 3 to Grade 10. The passages are graded and vary in length from approximately 200

to 900 words. Each piece of text can be described as a short story or descriptive article in

its own right. The student is presented with a passage of text and a retelling of the

passage in different words. The retelling of the passage contains gaps corresponding to

details in the original text. The student is required to complete the retelling by filling in

the gaps with one or more of their own words. There is a practice session beforehand to
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ensure the: subject understands the task. The subject may refer back to the text when

completing their answers. This test has been normed on Australian school children and

was presented and scored as per the instructions in the manual.

Results

Table 26

TORCH - ZA 's results on two passages from the TORCH, a test ofreading

comprehension.

Age - 110 mths Percentile

Grade 3 Grade 4

No. of Errors

Grasshoppers

The Bear \Vho Liked

Hugging People

Discussion

94

89

85

72

2 errors

2 errors

ZA was 9 years 2 months old (110 months) when he completed the TORCH. He

completed two passages which were considered suitable for Grade 3 and Grade 4

children as he was about to enter Grade 4 at the time of the testing. His answers were

scored for Grade 3 and Grade 4. In the Grasshoppers text he missed two questions which

were considered easy for Grade 3 and Grade 4 children. In the other text his two errors

were also on easier questions. The Bear Who Liked Hugging People was the longer of

the two passages. ZA' s errors indicated that he was somewhat confused by what was

appropriate to put into the space in the text. In spite of this, it is clear that he understood
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more than enough of the passages to be able to answer the other questions correctly. His

results are consistent with those from the standardized tests described earlier.

Tests ofInferential and Memory Skills

Oakhill (1984) explored the use of implicit inferences by young children (7-8 years

old) when asked to comprehend a given passage. Good readers were able to make

inferences and use these to integrate information in a text and incorporate general

knowledg(~. In the same study she also explored the role of memory in the comprehension

of good and poor readers. Oakhill found that the good readers were better at making

inferences and incorporating their general knowledge as well as being better at answering

questions from memory. On the other hand poor readers were not as good as the good

readers at making inferences or integrating information from general knowledge. The

poor read~~rs remained poor at comprehension even when they had access to the story

suggesting that their inability to make useful inferences was not due to differences in

memory 1br a piece of text.

Oakhill had asked the children to read a passage and then answer questions without

access to the passage (Condition I). The children were then given back the passage,

asked the same questions and told to check their answers with the passage before

responding (Condition 2). By presenting the two conditions Oakhill hoped to explore the

use of implicit inferences in understanding stories as well as the relationship between

verbatim recall and an ability to make inferences. There were four passages
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(eight to nine sentences in length, 100-200 words) each accompanied by eight questions

of which four questions were literal and four were inferential.

The children who participated in Oakhill's study were between 7 and 8 years old.

Although ZA was older ( 10;2 years) than the children in Oakhill's study I wanted

material that he could decode with 1000/0 accuracy because I did not want his

comprehension influenced by his inability to decode a given passage. At the same time I

was looking to see if ZA was able to make use of general knowledge to enhance his

understanding of the text and whether having the text to refer to would result in an

improved comprehension score. NM, who had participated in other testing with ZA,

again took part in this series of tests. The test items may be found in Appendix 12

Condition 1 (Unseen passage)

The partic:ipant read the story and then it was removed before the questions were asked.

All responses were recorded.

Condition 2 (Seen passage)

The participant was given back the story and asked the same questions again. They were

told to check their answers with the passage before responding. All responses were

recorded.

There were a total of 16 questions in each condition.
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Results

Table 27

Test ofmemory and inferential skills

Total number ofquestions correct for each condition and question type by ZA

at age 10;2 years and NM at age 10;1 years.

Condition 1

(Unseen)

ZA NM Condition 2 ZA

(Seen)

NM

Literal

Inferential

Questions

9/16

14/16

10/16

14/16

Literal

Inferential

Questions

14/16

14/16

14/16

14/16

Discussion

In Condition 1 where ZA and NM had to answer questions without referring back

to the passage, they were both more successful answering inferential questions than

literal questions. Their scores with inferential questions did not improve when they were

able to refer back to the passage. They both improved their score for literal questions

when they were able to refer back to the passage. In two of the passages ( John's Big Test

and Tim and the Biscuit Tin) ZA was incorrect with the same literal question in each

condition. The children's answers to literal questions were often only partially complete

in Condition I but when they had to re answer the questions ( Condition 2) they provided

more complete answers. Perhaps the fact that they had to search harder for answers to the

inferential questions made them more careful and accounts for their better initial scores
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with these questions. It was not possible to answer the inferential questions by quoting

back sections of the text.

Oakhill (1984) had found that when the children in her study were able to refer to

the passage to answer the questions, their score for literal questions improved more than

their score for inferential questions. ZA and NM's pattern of results was similar to those

obtained by the younger children in Oakhill's study. ZA's results show that he is able to

make use of implicit inferences as well as remember enough information to be able to

answer questions about a text which he does not have access to. The results of these tests

also indicate that ZA's comprehension with shorter, easier pieces of text demonstrate that

he is capable of making inferences. As will be demonstrated later, this is not so evident

with extended pieces of text.

Access and Integration ofLong -Term Memory Knowledge

Another measure of the ability to access and integrate long-term memory

knowledge for comprehension is one which Hannon and Daneman (200 1) adapted from

an earlier task devised by Potts and Peterson (1985). Potts and Peterson were interested in

how well new information was incorporated into and altered a person's world knowledge.

Hannon and Daneman's tasks evaluated four components of reading comprehension: to

make inft::rences based on information which was in the text, to be able to recall the text

information from memory, to be able to access prior knowledge from long ternl memory

( no information from the paragraph was required), and to be able to integrate accessed

prior knowledge with new text information. Each task consisted of a three sentence
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paragraph. There were seven paragraphs in Hannon and Daneman's experiment but only

three were chosen for my experiment. Each group of sentences was presented one after

the other for the participant to read. An example of a three sentence paragraph and its

accompanying statements is given below.

Each paragraph contained three nonsense terms, two real terms, and either two or

three semantic features. Once the paragraph had been read and learned it was removed

and the subject was presented with statements one at a time about the paragraph, which

they had to say were true or false. In Hannon and Daneman's, study a response time of 12

seconds was allowed for the participant to respond. If there was no response in that time

the statement was removed and the next one presented. In my experiment I did not adhere

to a maXi111Um response time. The test statements were: text memory, text inferencing,

knowledge access, and knowledge integration.

Three paragraphs plus one practice paragraph were presented to ZA and NM (data

on NM has been provided earlier). The word 'resembles' which was in the original

material was replaced by 'looks like' in the paragraphs given to ZA and NM A full list of

the paragraphs, statements and questions may be found in Appendix 13.

An lexample of a paragraph and the statements which accompanied it is presented

below.

Paragraph.:.

A MIRT looks like an OSTRICH but is larger and has a long neck.

A COFT looks like a ROBIN but is smaller and has a long neck.

A FILP looks like a COFT but is smaller, has a long neck, and nests on land.



STATEMENTS

Memory

A MIRT is larger than an OSTRICH.

A FILP nests on land.

Inferencing

A FILP is smaller than a ROBIN

A FILP has a longer neck than a ROBIN

A COFT doesn't nest on land.

Knowledge integration statements

Low

A MIRT has a longer neck than a ROBIN.

Medium

A MIRT is larger than a BLUEJAY.

A PENGUIN is larger than a COFT

A PENGUIN is larger than a FILP

High

Like PENGUINS, MIRTS can't fly.

Like BLUEJAYS, COFTS can fly.

Like BLUEJAYS, FILPS can fly.

Knowledge access

Low

An OSTRICH has a longer neck than a ROBIN

226



High

A ROBIN lives in Canada, whereas a PENGUIN typically doesn't.

A BLUEJAY lives in Canada, whereas an OSTRICH typically doesn't.

Results

Table 28

Access and Integration ofLong-Term Memory Knowledge

Total number ofeach question type correct across three paragraphs for

ZA andNM
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Question Type

Memory

Inferencing

Knowledge Integration

Knowledge Access

Total number of questions

Correct (l\1ax= 44)

Discussion

ZA (age 10;2 years)

5/6

8/9

15/21

6/9

34/44

NM (age 10;1 years)

6/6

8/9

16/21

6/9

36/44

Evaluation of the data needs to take account of the fact that 50% is chance

performance. Nevertheless it does seem that ZA does not have a problem with

inferencing. His score of 8 out of9 for the inferencing questions is significantly above

chance value at 4.5. Similarly, he achieved above chance on the memory questions. In
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total, knowledge integration at 15 out of 2 I correct is also above chance. In this task the

evidence suggest that ZA's comprehension processes are relatively well developed.

Paragraph 2 was the hardest paragraph for both children. It is interesting that

Paragraphs I and 3 involve animals whereas paragraph 2 revolves around plants. The

children nnay have felt more comfortable with information about animals than plants.

Domain interaction, and conceivably background knowledge, may temper overall

comprehension processing (in all children).

Listening versus Reading Comprehension

Reading comprehension depends in part on decoding skills as Gough and Tunmer

(1986) have shown in their Simple View of Reading. Byrne and Fielding - Barnsley

(1995) in a follow-up study of children in Grades 1 and 2 who had received instruction

in phonernic awareness in preschool, included tests of listening and reading

comprehe:nsion for the Grade 2 children. These same tests were given to ZA to see if

there was any difference between his listening comprehension and his reading

comprehension. The tests comprised two passages of 160 words on topics with which

Grade 2 children would be familiar. There were 10 comprehension questions for each

passage comprising, both literal and inferential questions. One passage was recorded onto

a tape which ZA listened to and he was then asked the questions, the answers being

recorded by the tester (Condition A). The other passage was read by ZA. He read the

questions himself and recorded his own answers on a sheet provided (Condition B). ZA
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was 82 months old when tested. The material used in this experiment may be fi)und in

Appendix 14.

Results

Listening versus Reading Comprehension

Condition A - Listening Comprehension

ZA was correct on two out of the ten questions and part correct on two others. One

partly correct question asked Do you think it was a warm day when the children went to

the beach? ZA answered Yes but was unable to say why he knew this was so. When

asked to name three things the children took with them to the beach, he answered

swimmers, costumes and towel. Costumes was not mentioned in the passage.

Condition B - Reading Comprehension

ZA insisted on reading this passage out aloud and did so without any errors. He

took nint~ty seconds to read the passage). He answered 4 out of 10 questions correctly

and two questions which had two parts to them, he answered one part correctly in each.

One month later ZA repeated Condition B with the story from Condition A. He

read this story in eighty seconds and answered 5 out of 10 questions. He was still unable

to say why he knew it was a warm day and this time he could only remember one item

that the children took to the beach.

Discussion

In brief tests like these too much weight cannot be placed on the results. However

it does seem clear that ZA's listening comprehension is no better than his reading
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comprehension, an observation consistent with the dissociation between his word reading

and his reading comprehension. According to the 'simple view' of reading high levels of

reading comprehension can only occur when there are high levels of both decoding and

listening comprehension. Whilst ZA has high decoding levels his listening

comprehension is not at the same high level. ZA' s performance on these comprehension

tests is lower than with other comprehension tests. His lower performance may have been

influenced by the increased length of the passages compared to the other material he has

had to deal with.

Syntactic Processing Abilities

Tunmer and Hoover (1992) have argued that syntactic awareness is one aspect of

general m,etalinguistic capability, the others being phonemic awareness, word awareness,

and pragmatic awareness. These four metalinguistics components are related to reading

(Nesdale &, Tunmer, 1984). More specifically, the role of syntactic awareness in

comprehension has been examined (Bowey, 1986; Shankweiler, Crain, Brady &

Marcuso, 1992; Shankweiler & Crain, 1986; Tunmer, Nesdale & Wright, 1987).

Tunmer, Nesdale and Wright (1987) proposed that syntactic awareness might

influence comprehension monitoring and poor comprehension monitoring is thought to

be one potential source of comprehension failure (Oakhill, 1993; Perfetti, 1985; Perfetti,

Marron & Foltz, 1996). Another proposal is that poor readers, whilst having syntactical

knowledgie, are unable to use it due to limitations of their working memory. Shankweiler,

Crain, Brady and Macaruso (1992), have referred to this proposal as the Processing

Limitation Hypothesis (Shankweiler & Crain, 1986).
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Studies by Gottardo, Stanovich and Siegel (1996) found support for the processing

limitation hypothesis in that there is an interrelationship between phonological

processing, syntactic processing and working memory. In their study, third grade

children were tested using a sentence judgment task and a sentence correction task.

Gottardo et al used five types of stimuli: errors in clause order within sentences: errors in

word order within clauses; errors in subject verb agreement; errors in subject-cupola verb

agreement; and errors in function word usage. It should be noted that one of the criticisms

of tasks used to assess syntactic awareness is that working memory demands are too great

(Bowey, 1994a). With this in mind, Gottardo et al reduced the memory load required in

some of their tasks. For example, correction of morphological and function word errors

as well as changes in word order and clause order were designed to reduce memory

demands. The sentences used by Gottardo et al were given as a sentence correction task

to ZA. Twenty five sentences were presented verbally in random order one at a time for

ZA to con~ect ifhe thought it was necessary. The sentences may be found in Appendix

15.

Positive correlations between measures of ongoing reading comprehension,

comprehension monitoring and standardized tests of reading comprehension with a

syntax awareness task were demonstrated in fourth and fifth grade children by

Bowey( 1986). Bowey used two sets of 30 ungrammatical sentences that consisted mainly

of grammatical errors which frequently occur in the speech of young children to examine

error imitation and error correction. The sentences were presented verbally to each child.

The children were told that each sentence they heard contained a mistake. In the error

imitation task they had to repeat the sentence exactly as they had heard it, including the
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mistake. In the error correction task they had to repair the mistake. The children had also

been tested using the PPVT and two standardised tests of reading comprehension. Bowey

found that syntactic awareness was significantly correlated with reading comprehension

and ongoing comprehension monitoring as well as with decoding skill. She suggested

that both decoding skill and syntactic awareness were correlated with a general

metalinguilstic ability. This of course accords with the fact that a number of

metalinguilstics abilities are intercorrelated ( Nesdale & Tunmer, I984;Tunmer & Bowey,

1984; Tunmer & Hoover, 1992). One set of Bowey' s ungrammatical sentences was given

to ZA and to the Grade 2 children who had participated in other testing sessions, as an

error corrE~ction task. The children were told that they would hear some sentences which

sounded wrong and that they should try to fix them up so that they did not sound wrong.

There were three practice items to ensure that the children understood the task. The

sentence corrections tasks of Bowey can be found in Appendix 16.

Results

Syntactic Judgment Task ( Gottardo, Stanovich & Siegel, 1996)

ZA was 6; I0 years old at time of testing.He corrected 19 out of 26 sentences which

compared favorably with the children in the original study who were older (mean age 8;9

years with a mean score of 14.8, SO 3.8). ZA thought all the sentences were 'silly'. Four

of his errors were with subject -copula verb agreement For example he could not correct

One ofthe children are sick nor One ofthe girls were talking. The other two errors were

with function word usage. For example he was unable to correct They went to visit their

relatives on England.
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Syntactic Awarenesss Task ( Bowey, 1986)

This task was also administered to the Grade 2 children who had acted as an age

matched control group for other tests. ZA was in Grade 2 at the time of testing and was

7;6 years old. Three practice items were given to ensure ZA and the other children

understood the task.

John running is

The dog chase a cat

The girl wore a dress white

Both ZA and the control group had no difficulty altering the practice items and

appeared to understand what they had to do. ZA scored 19/30 correct on this task. The

mean score for Grade 2 was 22.9 correct (SO 3.14). Eight out of the ten control children

achieved a success rate of twenty or more out of thirty. ZA is at the lower end of the

average range of Grade 2 scores. On the whole ZA has shown normal levels of syntactic

awareness for his age. This is consistent with the adequate levels of reading

comprehension he was showing around 7 years, on the assumption that syntactic

awareness. can be a sign of comprehension monitoring.

Syntactic Comprehension Using Temporal Terms

A further measure of syntactic awareness was one in which sentences containing

the temporal terms before and after were used. Shankweiler, Crain, Brady & Macaruso

(1992), as. discussed above, have proposed that when memory capacity becomes
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overloaded this can prevent some readers from correctly using syntactic knowledge to

comprehend even though they may have necessary structures in place. The temporal

terms used in this study were given in two conditions. In Condition A there was no

reduction in memory load while in Condition 8 there was a reduction in memory load by

making the subject establish in advance their intent to perform the action. For example in

Condition A, ZA was asked to act out the sentence "After you pick up the boat, pick up

the shell": In Condition 8 he was first asked" Which one would you like to move now'?".

Condition 8 fulfills the normal presuppositions present in this type of construction. As

well, senttmces which contain temporal terms that present conflict between the

conceptual order of events and the order in which the events are mentioned may be

difficult for young children to understand. For example: Before you push the car, push

the horse. Sentences with temporal terms in which there is correspondence between

conceptual order and order of mention are usually easier for young children to

comprehend. For example: After you pick up the truck, pick up the car. The two

variables of presupposition and order of mention were crossed to produce four sentence

types.

ZA was tested on three occasions. Twelve test sentences were presented in each

condition. In six sentences there was conflict between conceptual order and order of

mention. Three of these contained before and three contained cifter. There was

correspondence between conceptual order and order of mention in the remaining six

sentences. Three of these six remaining sentences contained before and the other three

contained after. There were four practice sentences for each condition. B.Hinson who had

previously used them to test children at risk of reading failure provided the sentences for
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the temporal terms. ZA was first tested with sentences containing temporal terms when

he was 5;5 years old. At this time he was unable to correctly interpret any of the

sentences even when there was a reduction in memory load. He was again tested at 6;2

years and at 7 years of age. The material for this experiment may be found in Appendix

17.

Results

Table 29

Syntactic comprehension using Temporal Terms. Number correct for Z4

in each condition at age 6;2 years.

Age 6;2 years

Conflicting Order

Corresponding

Order

Totals

Table 30

Condition A

o

o

o

Condition B

4

3

7

Totals

4

3

7

Syntactic comprehension using Temporal Terms

Number correct for ZA in each condition at age 7years.

Age 7 ye:ars

Conflicting Order

Corresponding

Order

Totals

Condition A

4

6

10

Condition B

o

6

6

Totals

4

12

16
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Discussion

At 5 years 5 months ZA failed to comprehend the instructions, consistent with the

low levels of comprehension evident at young ages. At 6 years 2 months he benefited

from the presupposition satisfaction by correctly interpreting five of the sentences

correctly. Strangely at 7 years he performed well with the more difficult presupposition

condition but not so well with the easier one. These results are inconsistent in that it

would be lexpected that by reducing the memory load that ZA would be more successful

in interpre:ting the sentences. One possible explanation may be that he became

sidetracked when he was asked what he wanted to do in condition B. Despite this, his

overall level of performance indicates control over the syntax of temporal terms

developed as he matured.

restfor the Reception ofGrammar T.R.O.G (Bishop, 1989)

This is a test of listening comprehension, in which the understanding of a range of

grammatkal contrasts is assessed by requiring the child to match a sentence with one of

four pictures. Four items are used to test each grammatical contrast and there are 80 items

in total. The test is arranged in 20 blocks with each block testing a grammatical contrast.

All four choice items in a Block must be correct for a pass to be awarded for that block.

The total number of correct blocks is recorded. Age equivalent scores, percentiles and

standard scores are provided in the manual. Both lexical and grammatical distractors are

included up to Block M. After Block M there are no lexical distractors. Testing is
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discontinued when the subject has failed 5 consecutive blocks. The examiner reads the

test materials and the subject points or names the number of the picture to indicate their

answer. A vocabulary check of the nouns, verbs and adjectives used with the TROG is

carried out: before administering the test to ensure that the subject understands the

vocabulary of the TROG. The test is not timed.

As described earlier three reports were found in the literature where hyperlexic

subjects had been administered the Test for the Reception of Grammar (TROG ). The

TROG was used as a test of listening comprehension as well as a test of reading

comprehension with ZA. Seymour and Evans (1992) gave the 1983 version of The

TROG to their hyperlexic subject MP, who was 7 years 10 months when he scored at a 5

years 6 months level (15 th percentile). MP's errors occurred at Block K and above.

Complex negatives proved difficult although he was reported to manage simple

negatives. Temple (1990) administered The TROG to a 10-year-old non-autistic boy

whom she also described as hyperlexic. She presented The TROG in three formats: the

phrases and sentences were read to the subject (normal presentation), the items were

presented in written form on cards for silent reading, and lastly the items were presented

in written form on cards for the subject to read aloud. Auditory comprehension was found

to have the: lowest score, with the subject scoring at a four year old level. The highest

score where the subject scored 80/80 correct was achieved when the subject himself read

the items aloud. This score represents greater than an eleven years age level. Snowling

and Frith (1986) administered The TROG in two forms. In one, the subjects listened to

the examiner read the phrase or sentence, and in the other the subject read the items.

Snowling and Frith found no real difference in the results from both forms of the test and
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concluded that listening comprehension and reading comprehension were equally poor in

their hyperlexic subjects.

The TROG was administered in the usual form to ZA except at age *6 years 9

months when the alternate form of The TROG was given where he had to read the

phrases and sentences and then indicate his choice of picture.

Results

Table 31

TROG scoresfor ZAfrom age 5;7 years to 9;2 years

Age in year's No. of Blocks No. of Items Percentile Age Equiv

and months Correct/20 Correct 180

5;7 years 14 65 75 7yrs

6;8 years 15 71 60 8yrs

6;9 years* 12 64 33 5 3/4

9;2 years 19 78 95 > 11 yrs

Standard

score

110

104

91

122

Discussion

The: vocabulary check, which is carried out at the beginning of the test, indicated

that ZA understood the vocabulary to be used in The TROG. The reading and listening

forms of The TROG were carried out one month apart. ZA was not given any feedback as

to whether his answers were correct. The discontinuation rule was adhered to when

calculating the scores for ZA on the TROG. It is evident from the results that ZA has

mastered the syntactic constructions in the TROG better than the average child of his age.
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Unlike the hyperlexic children in Snowling and Frith's (1986) study, ZA's score

when he had to read the test items was not as good as when he listened to the tester read

the items. However, the difference between the standard score of 104 (listening) and 91

(reading) may be within the reliability of the test, reported in the manual to be .76 for six

year old children. But if the difference is real his low score when he had to read the test

items may have been because he paid more attention to decoding than reading for

meaning. This would be consistent with the obsessive quality of hyperlexics' engagement

with print..

Any deficit that is evident in ZA's comprehension is unlikely to be due to a failure

in the syntactic component of language.

Articulation Rate

A test of rapid naming was used to assess articulation rate. La Berge and Samuel

(1974) and Perfetti (1985) discussed the relationship that automaticity of name retrieval

has to skillled reading, and studies since that time have highlighted the relationship

between rapid automatic naming and reading performance ( for a review of the material

on rapid naming see Wolf & Bowers, 1999; Wolf, Bowers & Biddle, 2000). Denkla and

Rudel (1974, 1976 ) designed a rapid automatized naming (RAN) task which was used to

measure naming speed performance of children when they were asked to name common

visual stimuli such as letters, numerals, colours and objects. Naming speed deficits have

now been identified in many cases of reading disability, and may co-occur with

phonological deficits. A significant correlation between reading comprehension and digit
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naming was reported by Spring and Davis (1988), who considered that the slower naming

speed may restrict the reader from attending to comprehension processes. Bowers and

Swanson (1991), in a study with Grade 2 children using letters and digits for RAN tasks,

found that there was a relationship between reading comprehension and speed of

identifying words and they were both in tum related to digit naming speed. In another

study, a strong correlation between object naming and reading comprehension was

reported in Grade 2 children (Wolf, 1991). Other studies have found that those children

who have only a naming speed deficit as opposed to a phonological deficit also have

problems with word identification, fluency and comprehension (Wolf, Bowers & Biddle,

2000). It has further been suggested that performance on RAN tasks might underlie those

processes which are more likely to be involved in development of the lexical route

(Jackson 1& Coltheart, 2001; Wolf & Bowers, 1999).

Given the difficulties that hyperlexics have with comprehension, it was of interest

to see if there was any difference in naming speed between the four types of stimuli

which were presented to ZA. It should also be noted here that hyperlexics, including ZA,

read quitt;: rapidly unless they are specifically asked to slow down. The only other study

of hyperlexic children which measured rapid naming, was that of Kennedy (2003).

Kennedy used The CTOPP (Wagner, Torgesen & Rashotte, 1999) with one of her

subjects. This subject achieved a combined standard score of 79 which Kennedy

described as " commensurate with his verbal IQ".

Four charts were constructed, one for each type of stimuli. i.e., numerals, letters,

colours and objects. Each chart had five rows often stimuli. The letter chart was made up

of the letters, Q, d, 0 ,p,and s arranged in random order in each of the five rows. The
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numerals used for the numeral chart were 2, 6, 7, 4, 9. The colours for the colour chart

were green, red, yellow, blue and black whilst the five objects were chair, hand, book,

star and dog. ZA was asked to read the chart as quickly as he could. Two consecutive

times were recorded for each chart. To provide some comparative data, two groups of

children who had taken part in other testing with ZA, were also given the rapid naming

task. At the time of testing ZA was in Grade 2, so 10 boys from Grade 2 ( age range 7; I

years to 8; I years with an average age of 7;6 years) and 10 boys from Grade 6 (age range

11;2 years to 12;3 years with an average age of 11;8 years) from another school were

chosen to participate in the RAN task. The Grade 2 boys were selected because they were

a similar age to ZA, who at time of testing was 7; 8 years. It should also be noted that the

Grade 2 boys were all considered to be good readers for their grade level. The Grade 6

boys had a reading accuracy score similar to ZA (reading age match). All children

including ZA were tested with the Neale for measures of reading accuracy and

compreh~msion (the results of the Neale testing have been presented previously).

Knowledge of the letters, numerals, colours and objects was checked before the children

were testc~d. All the children had to perform each task twice and the two scores were

averaged. The results of RAN are presented in the table below.
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Results

Table 32

RAJV -The time taken to name each stimuli by Grade 2, Grade 6 and ZA.

Grade 2 Grade 6 ZA

Age (range) 7; I - 8; I years 11;2 -I2;3years 7;8 years

Colours 44.73 secs 36.2 secs 43.5 secs

(SO 5.4) (SO 8.6)

Letters 29.2 secs 22.6 secs 21 secs

(SO 3.3) (SO 3.4)

Numerals 31.15 secs 22.9 secs 28.5 secs

(SO 3.4) (SO 3.0)

Objects 45.6 secs 37.1 secs 43 secs

(SO 5.5) (SO 6.2)

Discussion

Th(~ results for Grade 2 and Grade 6 follow the patterns found by Oenckla and

Rudel (1976) with children who ranged in age from 7; 0 years to 10; 11 years. Oigits and

numbers were named faster than colours and objects. ZA was much quicker naming

letters than the Grade 2 children but similar to Grade 6 children. ZA was close to the

average for his age and grade cohorts in the time he took to name objects, numerals and

colours. Object naming and colour naming probably require more semantic processing

and therefore result in longer naming times as was evident with ZA, Grade 2 and Grade 6
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children. ZA does not have a rapid naming deficit so it would seem that his

comprehension difficulties, which showed up early and which are also evident in other

tasks are not attributable to slowed naming access.

Interim Summary

It was worthwhile at this point to summarize the development of ZA' s reading and

comprehension. Both his reading and comprehension had improved from when he was

first tested at 3 years and 4 months of age. At 10 years 2 months his reading accuracy

score was in excess of 13 years and his comprehension score was 10 years II months on

the Neale. On the surface it would appear that his comprehension was satisfactory,

however there were signs both objective and subjective, that his comprehension was not

as good as it appeared to be. This was particularly obvious from his scores on the

WORD-R and his echolalia when answering questions on the Neale passages. On the

other hand his single word comprehension as measured by PPVT-R and measures of

syntactical ability were not unsatisfactory.

Concerns about standardized comprehension tests and what they actually measure

have been raised in the literature (e.g. Powers & Leung, 1995; Scruggs & Lifson, 1986)

and these concerns are discussed in some detail in the next chapter. In an effort to shed

further light on ZA's comprehension skills, material from Gernsbacher (1985) was used

to see if loss of surface information or making too many processing shifts might

characterize ZA's comprehension. ZA's results with Gernsbacher's material are

presented next.
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Surface Information Loss and Processing Shift in Comprehension

The various comprehension measures which have already been presented could be

described as 'local', with meaning computed over relatively short stretches of text and

language. But the term comprehension also applies to the construction of meaning over

more sustained and lengthy material, and the next set of studies addresses that.

The material for this set of experiments was adapted from that used by

Gemsbacher (1985) with college students to investigate loss of surface information and

its relationship to comprehension as described in an earlier section. Gemsbacher, in later

work (Gernsbacher & Faust, 1991) has suggested that less skilled comprehenders are less

efficient at suppressing irrelevant material and because of this make many more mental

representations and thus more processing shifts. At the same time, less skilled

comprehenders are not as efficient at accessing previously encountered information such

as activating information from long term memory which may be related to what they are

processing.

In order to demonstrate that surface information loss may not be restricted to

language based comprehension, the stimuli were presented as either auditory stimuli or

visual stimuli. ZA and two control groups took part in these experiments. The control

children were from Grade 2 (age matched controls) and Grade 6 (Reading Age matched

controls). These were the same children who had taken part in a number of other studies

with ZA. There were ten children in each control group.
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The stimuli involved a series of stories which revolved around a young boy and his

pets and were referred to as The Frog Stories when talking to the children. The material

had originally been selected by Gemsbacher (1985) from a selection of children's stories

by Mayer ( 1967) and Mercer and Marianna Mayer (1971, 1975). Each child was tested

individually by me in a quiet environment and their responses recorded. Each child

completed the four formats (see below) at a single testing session. The children's

responses were then scored by the tester and an experienced teacher who did not know

any of the: children. Each story was scored out of a mark of ten. The breakdown of the

marks was decided by the tester and the teacher before the scoring was undertaken.

Points were awarded for the number of events in sequence that the children remembered.

The scores from each marker were then averaged. Any disagreement on scores was

discussed by the markers to achieve a consensus ( there was minimal disagreement

between the scorers). Each task was explained to the child and the tester made sure that

they knew what was expected of them before they undertook the task. The stories were

presented in four formats and each story involved the young boy and some or all of his

pets:

I. The children listened to a ten sentence story and then had to retell the story in

their own words.

2. T(~n pictures which told a story in sequence were presented at 5 second intervals

to each child. The child then had to retell the story without referring back to the

pictures.
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4. A ten picture sequenced story was broken into sections, Pictures 1-3, 4-6 and

7-10. After Pictures 1-3 had been viewed, they were taken away and the child had to

retell the story represented by those pictures. After Pictures 4-6 had been viewed,

the child had to retell the story represented by Pictures 1-6. After Pictures 7-10 had

been viewed and taken away, the child had to retell the whole story from Pictures I

10. The children were told that they would be expected to remember what they had

seen in the previous pictures and that this information had to be included each time

they re:told the story.

3. Ten pictures which comprised a whole story were randomly ordered. The

randomly ordered pictures were presented to the child at 5 second intervals. After all

the pictures had been viewed the child had to formulate a suitable story without

recourse to the pictures.

The formats were given in the order as above and in this same order to both ZA

and the control children. The stories were different for each format although the boy and

one or all of his pets appeared in each one. The pictures were in black and white and were

A4 in size. The full set of stimuli can be found in Appendix 18.



247

Results

Table 33

The Frog Stories -Average Scores out of10 for each format for Grade 2, Grade 6

and ZA.

Age (mths)

Listening Story

Picture Story

Sequenced

Grade 2

91 mths (SO 4.0)

3.8 (SOl. I)

3.1 (SO 1.7)

Grade 6

140 mths (SO 5.2)

6.95 (SO 2.5)

7.7 (SO 1.4)

ZA

92 mths

3.0

Interrupted Picture Story 6.4 (SO 2.06) 7.8 (SO 1.5)

Randomly Sequenced

Picture Story

Discussion

3.6 (SO 2.1) 5.9 (SO 2.6) 0.5

ZA found these tasks difficult as evidence by his scores compared with both Grade

2 and Grade 6 children. His performance stands in marked contrast to that on other

comprehension tests. These could be described as making' local' demands, whereas

comprehension in the current task requires sustained construction across more material

and a longer time span. In Story I, which was the listening story, ZA remembered the

third point in the story and the last two points but not what was mentioned at the

beginning of the story and what was in the middle. His other story attempts were likewise

fragmented and lacked sequencing and detail. He did not always match the correct event

with the correct character. In Story 3, which was the interrupted story, ZA was able to

describe what was happening in the first three pictures but was unable to keep the
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continuity of the story going as he viewed each set of pictures. His end summary for this

story lackt~d sequencing and was fragmented. On the surface it appears that ZA makes

too many processing shifts as Gemsbacher has suggested, which might underlie poor

comprehension. Autistic children are noted for concentrating on the parts rather than the

whole, sonnething that would explain his low scores on these tasks. He picked out parts of

the story rather than integrate all the information presented in the material.

Whilst ZA's comprehension has appeared to be normal with other tests, including

standardizled ones like WRMT it seems doubtful whether all aspects of comprehension

can be said to be truly captured by these tests. Building mental structures across large

amounts of material may require capacities beyond most hyperlexic children even if they

show up as normal on some of these tests.

Cognitive Processing

ZA has had only one full scale psychometric assessment which occurred when he

was 4 years 10 months old. At this time he was assessed with the Differential Ability

Scales (DAS). This assessment was carried out by a psychologist at the local Community

Health Centre. The DAS results were reported briefly earlier and are now presented in

full. ZA's results are given below with his parent's permission.
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Differential Ability Scales

( Preschool Form for ages 2 years 6 months to 5 years II months)

Ability

Verbal Ability
Subtests:

Descriptive Classification

Below Average

Percentile Rank

5

Verbal Comprehension

Naming Vocabulary

Non Verbal Ability

Subtests:

Pictun~ Similarities

Pattern construction

Copying

Early Number Concepts

General Conceptual Ability

(Overall ability level)

DAS diagnostic subtests:

Matching Letter Like Forms

Recall of Digits

Recall of Objects

Recognition of Pictures

38

High 92

54

98

84

5

Average 37

93

96

Unable to administer

21

Thle psychologist noted in her report that ZA had made remarkable progress since

his developmental assessment some 15 months previously. However she also noted that

given the marked discrepancy between his Verbal and Nonverbal scores that the general
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conceptual ability category "Average" was not an "adequate descriptor of his overall

abilities." This comment was made in the light of the substantial discrepancy between

Verbal and Nonverbal scores. ZA has received no further psychometric testing at his

parent' s n~quest.

Working Memory

Poor working memory has been suggested as one-reason hyperlexic children have

difficulty with comprehension, so a selected number of tests were chosen to assess ZA's

working memory. As with previously mentioned tests, some of these tests were

standardised and others were not.

Test ofMemory and Learning (TOMAL - Reynolds & Bigler, 1994)

Th(~ TOMAL with its ten core and four supplemental subtests is designed to give

information on specific and general aspects of memory. The following subtests from the

TOMAL were given to ZA: Digits Forward, Digits Backward, Letters Forward and

Letters Backward

ZA was instructed to repeat the digits or letters as the examiner had explained to

him. All letters or digits were read at the rate of one per second. The examiner could

repeat no sequence of letters or digits. The test was scored as per the instructions in the

Manual.
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Results

Table 34

TOMAL scores for ZA on the Verbal Subtest ofthe TOMAL.at 8 years 9 months of

age.

Verbal Subtests

Digits Forward

Digits Backward

Letters Forward

Letters Balckward

Discussion

Percentile

50th

63rd

91 st

91st

No. of items in perfectly

recalled sequences.

6 digits

4 digits

4 letters

5 letters

ZA was significantly better at recalling letters. There is no deficit with this measure

of working memory although it must be remembered that this measure does not require

memory fix related information. ZA's superior performance for letters over digits

probably reflects his fascination with letters.

NEPSY- A Developmental Neuropsychological Assessment

(Psychological Corporation)
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The NEPSY(l997) was designed to assess neuropsychological function in children

3 to 12 years of age. There are 27 subtests assessing 5 functional domains of wh ich

Memory and Language is one. Sentence Repetition from the Memory and Language

Domain was chosen for ZA. This subtest is designed to assess the ability to repeat

sentences of increasing complexity and length. Each sentence is presented only once to

the subject:. Any changes the subject makes to the sentence when they repeat it are

recorded. Any request for repetition or off task behaviours are also recorded. ZA was

given all seventeen sentences which make up this task. The task was scored as set out in

the manual. ZA was 8 years 9 months old when tested with the NEPSY.

Results

ZA repeated the first 10 sentences without any errors. After the 10th sentence he

began to change prepositions, and substitute words or rearrange the order of words.

ZA's slcore on the NEPSY was at the 25th percentile. He did not ask for any sentence

to be repeated but once early on he had to be asked to pay attention. The rest of the time

his behaviour was satisfactory.

Working Memory (Siegel & Ryan, 1989)

This test of working memory was modeled on the procedure developed by

Daneman and Carpenter (1980). Siegel and Ryan used their working memory task to

show that working memory span increases with age and that working memory makes a

contribution to reading. In this working memory task, sentences with the final word
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missing are presented to the child aurally. The child has to supply the missing word and

then recall all the missing words in the set of sentences they were given. The words have

to be recalled in the same order in which the sentences were given. The sentences were

arranged in groups of two, three, four or five. There were three trials in each group of

sentences. An example of group of sentences was An elephant is big, a mouse is , A

saw is used to cut The child had to add the missing word and after both sentences

had been completed they then had to recall the two words they had added in the same

order as the sentences. There were 12 groups of sentences in total. The number of groups

correct was reported. Testing was discontinued when an entire group of sentences was

failed.

ZA has been tested twice with this test, once in Grade 2 when he was compared with

other Grade 2 and Grade 6 children who had acted as controls for other tests, and again at

the beginning of Grade 5. On the latter occasion NM who had previously acted as a

reading agl~ and chronologically aged matched control was tested as well. The results are

presented in the next table. The material for this test is in Appendix 19.
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Results

Table 35

Working Memory Task (Siegel & Ryan, 1989)

Working Memory scoresfor Grade2, Grade 6 and ZA

Grade 2 Grade 6 ZA ZA NM

Age (mths) 91 140 92 120 121

(SO 4.0) (SO 5.2)

Working 2.6 5.6 2 2 8

Memory (SO 0.96) (SO 1.4)

Score

(Max = 12)

Discussion

ZA had no difficulty providing suitable words for the sentences in this task but his

score has not improved from 92 months of age up to 121 months of age. At Grade 2, his

results were like those of other Grade 2 children whose word recognition was much

inferior to ZA' s, and unlike the Grade 6 children, whom he matched on reading. The data
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point to a dear dissociation between working memory and word reading ability, at least

in this child.

On these three tests of working memory, ZA has shown that where meaningful

information has to be processed he is not as efficient as he is with non meaningful

information. The longer and more complex the sentences to be recalled on the NEPSY,

the more mistakes he made, whereas he scored on the 91 st percentile for letters forward

and back with the TOMAL. This points to a distinction between storage, assessed by the

span tasks~. and processing capacity in working memory, assessed by the other tests. This

child is a very good chess player and I asked him how he could remember the moves on

the assumption that a good working memory goes hand in hand with good chess. He

replied that he remembered them from the books he had read where the moves are

presented in pictures.
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CHAPTER 5: GENERAL DISCUSSION AND CONCLUSIONS

This thesis documents the progress of ZA, a hyperlexic child, from 3 years 4

months to 10 years 8 months of age. He is now in the second last year of primary school

(Grade 5). ZA has been diagnosed with autism. Medical experts suggest that he might be

described as 'high functioning.' A variety of data have been presented which document

the development of ZA' s decoding, comprehension and language skills over the last

seven years. Not all of the measures used were standardized and others had not been used

with hyperlexic children before. By choosing such a variety of measures it was hoped to

shed further light on hyperlexia and theories of reading development.

Hyperlexic children often raise more questions about the development of reading

than they answer and ZA is no different. One of the most challenging questions is how

they can bl~come such proficient decoders so young without any apparent instruction. For

most of the documented cases ofhyperlexia this decoding skill has been evident well

before the child began school and often in advance of other cognitive skills.

A summary of the results of the tests in which ZA participated is presented below.

Summary of Results

Reading and Comprehension

ZA, the subject of this thesis, was first tested for reading and comprehension when

he was 3 years 4 months old. At this time he was unable to answer any of the questions

which accompany the passages in the Neale although his reading accuracy score was 6

years 2 months. By 4 years 7 months of age his reading accuracy was 9 years 2 months
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and he was able to answer one comprehension question from a Level I passage. At 10

years 2 months of age his reading accuracy was greater than 13 years and his

comprehension was at a 10 year 11 month level. ZA' s progressive scores on the WRMT

would also suggest that his comprehension was now age appropriate. Other standardized

tests of comprehension such as the TORCH and the TROG have given comparable

results to those ZA achieved on the WRMT and the Neale. The Tests of Inferential and

Memory Skills (Oakhill, 1984) and access and integration of long-term memory

knowledgl~ (Hannon & Daneman, 200 1) where ZA was compared to a child of similar

age and reading ability (but better comprehension skills) did not result in any significant

differences between the two children. Both children appeared to have relatively well

developed comprehension processes.

Conversely ZA has not performed as well on other tests which have examined his

comprehension skills involving integration over sustained stretches of material. The

series of e~xperiments(The Frog stories) which compared ZA to an age matched group of

children and a reading age matched group when he was in Grade 2 indicate that his

comprehension skills are not as good as they appeared to be on the standardized tests.

The Homograph test of Frith and Snowling (1983) showed that ZA even at 8 years 2

months was still unable to fully integrate text to achieve the correct pronunciation of

some homographs.

Tests of syntactic ability indicated that poor performance in some comprehension

tasks was not due to lack of control over syntactic structures.
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ZA is a fast, accurate decoder as evidenced by his scores on the TOWRE. Once he

began school he started to pay more attention to punctuation and prosody. ZA

demonstrat,ed no rapid naming deficits on measures of articulation rate.

Spoken Single Word Comprehension

ZA's single word comprehension as measured by the PPVT-R was poor initially

but was at lleast age equivalent by 9 years 11 months (72nd percentile). He had no

difficulty with the PALPA, being able to quickly identify the given object from its

picture. On the other hand, when asked to define single words that he could read and spell

he would often make unusual associations, and his scores on The WORD subtests suggest

that his language skills at the semantic level are not as well developed as they could be

even at 10 years 2 months.

Working Memory

ZA's scores on tests of working memory indicate that when he has to remember

unrelated material such as strings of letters or numbers he is very successful, but when it

comes to n~membering related material he does not have the same success.
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Phonemic Awareness

ZA had no obvious phonemic awareness when tested at 4 years 4 months. He could

not match words with the same beginning or end sounds or detect rhyme. At 6 years 2

months he could perform a range of phonemic awareness tasks, from those which tap

shallow sensitivity to those which tap a deeper level of phonemic awareness. It was

interesting to note that rhyme, which is considered one of the easiest phonemic awareness

tasks and one which usually develops earliest in children, was one of the hardest tasks for

ZA as well as the last indicator of phonemic awareness to show development. Recent

studies of rhyme have failed to support its role as a strong predictor of early reading and

spelling acquisition ( Hulme, Hatcher, Nation, Brown, Adams & Stuart, 2002). In normal

readers rhyme skill is thought to be governed more by an awareness of sounds than

orthographic awareness so if ZA was instead attempting to use his well developed

orthographic skills for this task he would have been unsuccessful. One could question

whether ZA' s phonemic awareness when it did develop, was in fact 'true' phonemic

awareness or simply a reflection of his good orthographic skills.

An informal test comprising words which began with digraphs in which ZA was

asked to strip the initial sound resulted in him removing the first letter of the digraph,

strongly suggesting that his performance on these tasks is driven by orthography rather

than phonological analysis. This also occurred with some of the digraphs in the

Spoonerism task. He was very successful with The Rosner -AAT and a variation of the

Rosner (AAT-Nonce).
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In spiite of the absence of phonological awareness, ZA steadily improved in his

ability to read nonwords from when he was first tested at 5 years 7 months to 10 years I

month, whe:n he made only two mistakes on the nonword list. ZA had always been better

at reading nonwords than irregular words. It is suggested that once again it was his strong

orthographic skills which enabled him to be more successful with nonowords than

irregular words. The nonwords reflected regular letter combinations which he had shown

he was very sensitive to, as was evident in his success with the orthographic awareness

tasks.

Orthographic Skills

A number of orthographic awareness tasks were given to ZA. He has demonstrated

superior spelling skills from a very early age. His first spelling test at age 3 years 4

months gave him a spelling age of 7 years 5 months. At this age ZA was not sensitive to

rhyme thus providing some support for Castles and Coltheart's (2004) conclusion that an

awareness of rhyme was not a significant predictor of spelling acquisition. ZA has shown

that he is vt~ry sensitive to orthographic patterning.

Morphological Awareness

ZA at age 10 years 1 month demonstrated excellent mastery of morphological

relations when tested with the Morphological Relatedness Test and the Derivational

Suffix test.
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Global Cognitive Skills

ZA has only had one formal psychometric assessment and this occurred when he

was 4 years 10 months old. At this time he demonstrated a marked discrepancy between

his verbal and nonverbal scores achieving a 'High' nonverbal score and a 'Below

Average' vlerbal score. No further psychometric testing was carried out with ZA because

his parents did not want him to participate in any further psychometric testing.

As is evident from the summary above, ZA has participated in a wide range of tests

in an attempt to investigate his hyperlexia. Just what do the results of all these tests

indicate about hyperlexia and theories of reading development?

Discussion

Learning to Read

Perhaps the most interesting and intriguing aspect of hyperlexia is how these

children are able to identify words at such a young age without any demonstrable

phonemic awareness. Hyperlexic children are reported to show an early intense

fascination with letters and often numbers, and some children like ZA watched panel

shows and Sesame Street on television, where words, letters and numbers are displayed.

MP, the young boy in Seymour and Evans (1992) study, did so as did other hyperlexic

children. The fascination with letters and numbers often replaces normal play activities

for hyper1exic children. ZA's mother said that from as early as 19 months she knew he

could read because he would read street names and call out numbers from the telephone
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directory. His mother had read to him from a very young age and she reported that he

always watched the words while she read. When ZA "lost' his speech at about 14 months

of age, she began to teach him words from flash cards in an attempt to restore his speech.

So although she was not deliberately teaching him to decode she was providing him with

the opportunity to match letters and their sounds. He was able to read some nonwords at

5 years 7 months as evidenced in part by his score on the Word Attack subtest from the

WRMT and his score for nonword reading from the Castles and Coltheart (1993) lists

thus highlighting the point that he could read nonwords despite demonstrating no

phonemic awareness.

There are two hypotheses which could be considered to explain how a child might

learn to read without phonemic awareness. One hypothesis derives from the Knowledge

Sources Theory (Thompson, Cottrell & Fletcher-Flinn, 1996) which has been described

in Chapter 2. Fletcher-Flinn and Thompson (2000) suggest that most theories of reading

acquisition (e.g.,Ehri, 2002; Frith, 1985) are unable to account for those children who are

precocious readers but do not demonstrate phonemic awareness. To do so they proposed

the Knowledge Sources Theory, which says that the child draws on sources of knowledge

other than explicit letter-phoneme instruction to develop their reading skills. As a

consequence of their experience with printed words, the child induces relationships

between phonological components and orthographic components, and is then able to

draw upon this knowledge as required. Fletcher-Flinn and Thompson (2000) reported the

case of a female child who had a reading age of 8 years 6 months when she was 40

months old. She demonstrated no phoneme awareness beyond the initial phoneme

although she did get a few rime and onset matching items correct (ZA demonstrated no
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phonemic awareness at age 4 years 6 months even for initial phonemes and continued to

be insensitive to rhyme for several years). The authors concluded that this child's

reading was based on her use of induced sublexical relations (lSRs) which she had

generated from her lexical representations and not from any letter sound correspondences

that she had been taught. In a follow-up report of the same child from 3 to 7 years of age

(Fletcher-Flinn & Thompson, in press), the authors provide evidence that the child's

reading skillis have continued to be precocious but her phonological skills remain

underdeveloped. Henderson, Jackson and Mukamal (1993) reported on a similar case.

Their child had a reading age of 7.0 at age 3 years 1 month but could not pass any

phonemic awareness tasks including matching beginning sounds. He was reported to be

able to use a phonological procedure to read nonwords.

The discussions on precocious readers by Jackson and Coltheart (2001) highlight

the variability in the use of the lexical and non lexical routes by these readers but there is

no doubt that precocious readers including hyperlexic readers are able to make use of

both routes although not always to the same degree at any particular stage of their reading

development.

The sl~cond hypothesis is based on the proposals that Snyder (1988) and Snyder

and Mitchell (1999) have proffered about how savant skills might develop in autistic

children: th~~ Privileged Access Theory. Their ideas may provide another explanation for

the development of the advanced reading skills shown by hyperlexic children. Snyder and

Mitchell (1999) propose that at such a young age savant children would not have

developed the mind sets that prevent us from exhibiting savant like skills. These savant

children are claimed to be able to directly access lower levels of neural information
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before it has been integrated into the conceptual structures that characterize the minds of

normal individuals. Using this theory it might be suggested that hyperlexics are able to

make an unconscious link between letters and sounds. In other words, hyperlexics have

"privileged access" to the phonological system. Recall the savant, Nadia, who at about

three and a half years of age was able to draw very life - like horses. It is thought that

Nadia was able to access the analysis of visual information at a more "raw" level, and

thus accurat,ely reproduce detail and perspective lost to other children, who draw from an

interpretation of the visual information. By analogy ZA, might be able to access

phonological information within the phonetic module at a stage prior to its integration

into linguistic structures (words and sentences), that is prior to its interpretation. Using

this theory iit might be suggested that hyperlexics are able to make an unconscious link

between letters and sounds.

LibeJman (1997) and Byrne and Liberman (1999) for instance, have made the case

that uninterpreted phonological information is not normally available. They refer to a

"phonetic module" which accomplishes the analysis of the complex speech signal, with

articulatory gestures as the central analytic units, unconsciously and seamlessly,

delivering the phonetic products to higher levels of the language system for

interpretation. The specialized and unconscious nature of the module accounts for the

observation that learning to read is harder than learning to talk. It is this module that, by

hypothesis, hyperlexic children may have privileged access to. In other words, just as

Synder and Mitchell (1999) have proposed that savants are able to access lower levels of,

for example visual information, then so might hyperlexics with phonological information.
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Hyperlexia, on this view, has more in common with some other savant skills than with

precocious reading in "normal" children.

There is no way of deciding whether the ISR idea (Knowledge Sources Theory) or

the privilege:d access idea is the better account to explain hyperlexia. On the one hand,

the privileged access hypothesis is very speculative but has the advantage of studying

hyperlexia as another savant skill. On the other hand, the ISR hypothesis has the

advantage of keeping the study of hyperlexia in the same domain as the study of

precocious reading in general. It is clear that more research is needed to adjudicate these

competing positions.

Comprehension

The dissociation between decoding and comprehension in cases of hyperlexia is

more evident in some tests than others. Standardized tests of comprehension such as the

WRMT and the Neale show that ZA's comprehension appeared to be relatively well

developed by the time he was in Grade 2 (92 months of age), and as one of the few

longitudinal studies of a hyperlexic child they show that comprehension can catch

decoding after some years, or at least appear to. On the other hand, his poor scores on

The Frog stories at the same age would suggest that he had difficulty when it came to

building mental structures across large amounts of material.

A nurnber of causes have been proposed for reading comprehension failure.

Among them are working memory, vocabulary knowledge and an awareness of the

syntactic components of language. ZA has shown that his comprehension deficits are
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unlikely to be: due to a failure in the syntactic components of language, evident from his

satisfactory scores on the TROG and with the tasks of Bowey ( 1986) , Gottardo,

Stanovich and Siegel (1996) and the temporal terms measure.

ZA's performance on the working memory tasks show that he is far more efficient

when non-meaningful information has to be recalled than when he has to recall

meaningful information. The comparison between his 91 st percentile on the TOMAL

where he was asked to recall letters forward and back, and his 25th percentile on the

NEPSY for sentence repetition highlight his inability to remember meaningful

information. ZA's scores on the working memory task of Siegel and Ryan (1989) showed

no improvernent from Grade 2 to Grade 5. In that task he had to supply ending words for

a set of sentences and then recall the words he had provided in the correct order. Thus his

poor scores on working memory tasks when meaningful information is involved raise

questions about the component or components of comprehension and working memory

which may be affected. Does ZA have a storage problem or a processing capacity

problem or both, depending on the material to be remembered? The digit span type data

argue against a storage problem.

One hypothesis which could account for the poor sentence and text comprehension

evident in hyperlexic readers may be weak central coherence. According to Frith (1989),

weak central coherence is evident in individuals who attend to the 'parts' rather than the

'whole' and this could account for poor ability in processing contextual information to

achieve comprehension, particularly in autistic subjects. ZA's performance on 'The Frog

Stories', where he performed poorly compared to Grade 2 and Grade 6 children, suggest

that he indeed has difficulties in building integrated structures across sustained stretches
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of textual input. The Homograph task of Frith and Snowling (1983), which has also been

used to demonstrate weak central coherence in autistic children, further highlighted the

fact that textual integration in ZA was not fully developed even at 8 years 2 months.

However there is insufficient data to draw too firm a conclusion as to whether weak

central cohenmce may contribute to ZA's comprehension difficulties when presented

with extended pieces of text.

ZA's single word comprehension (as measured by the Peabody) is now as would

be expected for his verbal mental age. However, his results on the subtests of The

WORD-R suggest some anomalies. He found Semantic Absurdities the most difficult,

scoring on the 18th percentile, and the other subtests apart from antonyms (69th percentile)

had percentile scores ranging from 24 to 32. For example when asked to correct the

sentence, He sliced a glass ofmilkfor me, ZA responded, He delivered a glass ofmilk

for me. In the Definitions subtest when asked to define fever, he replied, people may

catch it and it makes them sick. These scores suggest unusual semantic networks and

open the question of whether these might contribute to his comprehension difficulties.

More researlch on the relation of word - level anomalies to text-level anomalies is

warranted.

Adequacy ofcomprehension measures

How can different measures of comprehension (e.g. WRMT versus The Frog

Stories) yield different pictures of ZA 's comprehension? There is evidence that it is

possible to answer comprehension questions without having read the passage they
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accompany. Lifson, Scruggs and Bennion (1984) asked undergraduate students to answer

reading comprehension questions which had the corresponding passages deleted. The

students scored an average of750/0 correct, indicating that there were a high number of

questions which were passage independent. Later work by Scruggs and Lifson (1986) led

to similar results. In another study along the same lines, Powers and Leung (1995) looked

at the strategy that examinees used to answer comprehension questions when they had

not read the passages which related to the questions. They used the Scholastic Aptitude

Test (SAT) as the basis for their research and found that the answers to the

comprehension questions did not entirely depend on information which could be obtained

from the passage on which the questions were based. Their participants frequently

engaged in verbal reasoning in attempts to answer the questions. The consensus of these

reports is that unless the comprehension questions are passage - dependent then it was

unclear exactly what they are measuring and can overestimate comprehension ability to a

considerable extent.

The variation in comprehension skills exhibited by ZA across the standardized and

non-standardized measures raises the same questions about the efficacy of the

standardized comprehension tests which are currently available. Calfee (1977) introduced

the idea of a 'clean' test, defined as one that measures a "selected skill as precisely as

possible" (p. 295). The problem with many tests is that they require a range of skills some

of which rrlaY boost performance "artificially". The Neale is a case in point. How 'clean'

a test of reading comprehension is it when ZA was able to echo a phrase or sentence

which could be taken as a correct answer for a particular question?
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If however the Neale and other standardized tests are accurately measuring ZA's

comprehension, it is possible that it may be comprehension of a particular sort, that is,

"local". Comprehension also needs to be of a sustained sort, "global", and possibly The

Frog Stories are able to better capture this. Conceivably, therefore, hyperlexic children

continue to suffer from comprehension deficits, but the choice of test instruments may

mask this.

Limitations

Then~ are a number of limitations which may influence the testing of a hyperlexic

child. Seldom is one lucky enough to have access to a hyperlexic child when he first

begins to n~ad and even when early access does happen, early reading history is not

always reliable. The behaviors of these children make testing opportunistic and can lead

to gaps in the developmental picture of hyperlexic reading. On the other hand, as in this

case, somf~ very early testing (age 3 years 4 months) was carried out by a psychologist

but no details were recorded about ZA' s responses (errors or otherwise) to the tests, on ly

the actual scores he achieved. It would have been interesting and no doubt informative to

examine the types of errors that he made at that time. This highlights the need to record

responses in detail.

Although a testing program was planned to enable testing on a range of measures

on a regular basis, this was revised from time to time as new and appropriate tests

became available during the course of the project (e.g. TOWRE). However, this meant

that it was not always possible with these new tests, to show any developmental pattern
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which may have been present. Any testing program needs to have some flexibility to be

able to include new measures as they become available as well as being able to adjust the

testing schedule to accommodate those times when the child's demeanor might make

testing difficult.

A furth(~r limitation of the project was the inability to decide between the

competing accounts of learning to read without phonemic awareness (lSRs hypothesis

Knowledge Sources Theory) of Thompson, Cottrell and Fletcher-Flinn (1996) versus the

Privileged Ac:cess idea of Snyder and Mitchell (1999). A differently structured

assessment of ZA's reading, along the lines conducted by Fletcher-Flinn and Thompson

(2000, in press) on their subject Maxine mayor may not have helped to resolve this issue.

Future research questions

Several questions remain unresolved about hyperlexic reading. One of the more

challenging questions is how hyperlexic reading develops in the absence of phonemic

awareness. Fletcher-Flinn and Thompson(2000, in press) provide interesting data on ISRs

in their study of a young girl, Maxine, and a check of ISR's in hyperlexic readers may

shed some light on how their reading develops, as suggested in the previous paragraph.

Although poor comprehension is a feature of hyperlexia, the exact nature of both

reading and listening comprehension has received scant attention. Further research of

reading and listening comprehension using well targeted material is warranted. As well,

the anomalies of word - level and text- level comprehension and their relationship would

provide further avenues for research.
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Castles and Coltheart (2004) have reviewed over 40 studies of phonological

awareness and although they do not think that any of these studies have provided

sufficient data to prove a causal link between phonological awareness and learning to

read they suggest that it is possible to design a study which could provide the

unequivocal evidence to prove the causal link. A study such as they have suggested may

also contributt~ evidence on the development of hyperlexic reading. The role of

orthography versus the development of phonological awareness particularly with

hyperlexic children would be worthy of investigation.

No in-depth studies of spelling in hyperlexic children were found. Research in this

area could be of interest with respect to the modularity of decoding and spelling. There is

also a need for longitudinal studies which document the very early and subsequent

development of listening and reading comprehension as well as development of

decoding.

In summary, ZA is a child who has had excellent decoding skills from a very early

age, unaccompanied by detectable levels of phonological awareness, along with well

developed orthographic skills. He developed age appropriate comprehension, although

with some subtle deficits at the word and text level. His working memory capacity

appears normal but his processing capacity is questionable. Thus ZA is an autistic child

originally described as hyperlexic but who now appears to be out growing the label,

while retaining his diagnosis of autism and possibly consequent abnormalities in

comprehension. It is possible that ZA will always have some difficulties with the

demands of language, but he has demonstrated so far that he is able to participate

successfully in a main-stream educational setting. With suitable support and selection of



specializations, there appear no reasons why he should not go on to higher levels of

success.
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Appendix 1

Nonwords, Irregular Words and Regular Words ( Castles & Coltheart, 1993)

Nonwords Irregular words Regular words
gop come take
teg sure free
nad island market
lif answer effort
sut blood plant
stet pretty middle
mulp break check
prin lose drop
nint soul luck
gren Iron navy
thim colonel chicken
chut routine context
sith ceiling wedding
phot quay smog
giph bowl tail
hoil regime victor
toud mermgue weasel
gead shoe mist
doil indict infest
rom pint curb
gurdet gauge nerve
torlep tomb pump
tadlen choir peril
latsar debris radish
polmex cough brandy
tashet brooch stench
sothep beret ditty
miphic yacht marsh
lishon bouquet flannel
dethix wolf cord
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Appendix 2

Stimuli used in Contextual Facilitation
(Nation & Snowling, 1998b)

Regular Inconsistent Words

The horse likes to kick and stamp.
John went to the bank as he needed some cash.
Everyday my father has a shave.
The mudguards on my bike are chrome.
The car was parked in the market square.
She saw a beautiful black mare.
The fox was free but on the ground was a dead
hound.
I heard her struggling with the latch.
In his eye he: had a glint.
They lined-up ready for the shoot.
After Georgl~'s accident, he was left with a scar.
After she finished her work, Judy got paid.
The boat sai led along the canal.

Strange Words

The girl sat across the aisle.
I went shopping with my mum and my aunt.
Jenny's favourite colour was blue but Rosie
liked beige.
For Christmas, she had a necklace and a brooch.
She was wOITied so she asked for help from her
friend.
We end our assembly at school with a hymn.
Jeff won the race and Tim came in ninth.
When making a cake remember to use a sieve.
Her jacket and shoes were both made of suede.
Mother asked me to tell the truth.
There was a lot of blood as she had cut her vein.
The room was nice because of the lovely view.
Tom was in a boat, Tim in a canoe.

300

When it's dry we play in the garden.
John came quickly, he just took a moment.
Barry helps me with homework as he is my
tutor.
John wanted to watch a film but Tom preferred a
cartoon.
She said the flowers and the champagne were
divine.
My mum likes to cook rice and curry.
The bottles were stacked in the cellar.
The style of his coat was classic.
Her shirt was made of denim.
The knight pulled out his dagger.
The fruit tasted bitter.

Strange Words (Cont)

After the football match there was chaos.
The class joined in the chorus.
Mr. Jones is in the army, he is a colonel.
The train pulled into the depot.
The lorry stopped at the petrol station for some
diesel.
She sang while he played the guitar.
The girls rowed the boat to the island.
The ship sailed across the ocean.
Her favourite flower was the orchid.
Her favourite breakfast was eggs and sausage.
Blue is bright, turquoise is more subtle.

The words in italics were initially presented
individually to the participant.
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Appendix 3

Orthographic Choice ( Olsen, Kliegel, Davidson & Foltz (1984). Modified by Byrne
Personal communication).

rume room skait skate
young yung smoke smoak
tertle turtle streem stream
snoe snow taip tape
boal bowl thum thumb
clown cloun toward toard
circus slrcus true trew
wroat wrote wait wate

wlze wise
take taik sammon salmon
wurd word nostrels nostrils
gote goat fought faught
coat cote ghost goast
pleese please grone grown
ram rane perched purched
sleap sleep wheet wheat
store stoar mussIe muscle
streat street trousers trowsers
wagon wagun alternitive alternative
anser answer condence condense
believe beleave compliment complimant
between betwean dignaty dignity
choose chooze pavement pavemant
deap deep nusance nuisance
dreem dream resource resourse
easy eazy travle travel
evry every study studdy
face fase baisment basement
fue few assure ashure
hevvy heavy captain captin
hoal hole engine enjine
hert hurt mysterey mystery
keep keap exsample example
lake laik several sevral
Iurn learn distence distance
need nead sudden suddin
nice nise importent important
roar rore backwords backwards
scare scair explane explain
sheep sheap senaters senators
interesting intresting demon deamon
harth hearth wreath reath
applause aplause salad sallad
sensitive sensative liberty libberty
culpret culprit

The first 5 pairs in column 1 are the practice items.



Appendix 4

Orthographic Choice Task (SiegeL Share & Geva. 1995)
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Pseudowords

filv / tilk
tolz / tolb
powl/ lowp
dlun / lund
fant / tanf
miln.l milg
togd / togn
wolg / wolt
vism / visn

Appendix 5

Pseudowords

moke / moje
jofy / fojy
cnif / crif
bnad / blad
hift / hifl
gwup / gnup
nitl/ nilt
clid / cdil

Orthographic Choice Using Letter Strings (Cunningham & Stanovich. 1993)

Letter String Pairs Letter String Pairs

beff ffeb ist iit
ddaled dalled may. moil
yikk ymn aut awt
vadding vayymg bey bei
nuck ckun dau daw
ckader dacker gn arvb •

vadd vaad chim chym
muun munt yb ib
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Appendix 6

Orthographic Learning (Cunningham. Perry, Stanovich & Share. 2002). Modified by
Byrne -- Personal communication.

Please say the following to the child:
Here I have a book with a new short story on each page. Each story has a word in it that

you have probably never seen before. I want you to read out loud the first sentence on

each page that tells you what the new word will be. I then want you to try your best to

read each story out loud as well. When you read the new word, try and remember what it

looks Iike because I will ask you to spell it later on this sheet. Read the first three stories.

then you will spell the three new words in those stories. Then you will do another three.

and so on. If you get stuck with any words, I can help you along.

As the child reads each story, note down the following:

• Each time the child mispronounces the target word (including in the sentence

that introduces the target word), correct the child's pronunciation and neatly

write above the target word how the child said it (Use your own phonetic

spelling).

• If the child pauses at the target word such that you need to say the word for the

child, place a circle around the target word.

• If the child reads the target word correctly, you do not need to note down

anything.

• For all the other non-target words in the story, if the child pauses such that you

need to say the word(s) for him or her, place a circle around each word. If the

child mispronounces any of the non-target words, correct the child's

pronunciation at the time. and also circle these mispronounced words (no need

to note down how the child mispronounced non-target words).
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Appc~ndix 6 (cont)

I. The new word is Laif.

The coldest town in the world is Laif. Laif is in Greenland. The people who live in Laif

need very hot houses.

! The new word is vade.

There is a hairy monster called a vade. The vade is very big. If you see a vade. you

should run away.

3. The new word is lale.

Farmers grow a fruit called lale. Lale trees are red. Children like to eat lale when they are

hungry.

4. The new word is slear.

There is a very big animal called a slear. The slear has big feet. If you have to carry a

slear, you will need help.

5. The new word is ber\.

Farmers grow a plant called ber\. Berl likes to grow in wet places. Summer is the time to

cut Berl.

6. The new word is Fead.

There are lots of rocks on the planet Feap. Feap is very far away. To get to Feap, you

need a rocket.

7. The new word is pewt.

There is a small hut called a pewt. A pewt has tiny windows. Some children found a pewt

with three puppies inside.
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Appendix 6 (cant)

8. The new word is staip.

There is a bird called a staip. The staip eats nuts and seeds. You can see a staip in the zoo.

9. The new word is noar.

Farmers make a warm drink called noar. Noar is made from milk. Noar is good in winter.

10. The new word is mese.

Some planets have sticky red stuff called mese. Mese drips out of the rocks. People do

not Iike to stand on mese.

I I. The new word is krent.

There is a very shy animal called a krent. The krent only comes out in the daytime. If you

see a krent. it will run away.

12. The new word is scep.

There is a kind of boat called a seep. The scep is made from a log. If you ride in a seep.

you will be safe.

13. The new word is smitch

There is a bug called a smitch. The smitch has lots of teeth. If a smitch bites you, it will

hurt.

14. The new word is tope.

There is a new ball called a tope. The fope is made of rubber. SDome kids will get a tope

for Christmas.

15. The new word is zupe.

There is a giant fish called the zupe. A zupe can jump very high. Some children like to

swim with the zupe.



Appendix 7

Phonemic Awareness Tasks (Byrne & Fielding-Barnsley, 1991)

\1atching end sounds. beginning sounds and rhyme - stimulus material.

Beginning Sounds

Practice trials:

football wardrobe telephone footpath

pencil penguin carrot kitten

van snail tie vase

Test stimulus materials

fish tox pot dog

nose night broom watch

key lamp king mouse

ball bow tish cake

toot sheep fence brush

needle spider necklace toaster

kangaroo kettle tinger table

bird kite book sheep

tork mouse tire doll

nail bird hat net

kite shoe pig koala

bed jug gun bike

mop duck tish moon

tap clown tie dog

leg lips bus cat

sun seal key book

torch car doll tin

ladder tiger lettuce rabbit

sandwich tiger feather sailboat

mountain elephant monkey television

television tomato leopard monkey

lamp shoe lock heart

salt moon sock bell
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Appendix 7 (cont)

Phonemic Awareness Tasks (Byrne & Fielding-Barnsley. 1991)

Matching end sounds. beginning sounds and rhyme stimulus material.

Ending Sounds

Practice Trials

snowman traffic lights beach ball postman

pillow yellow tiger mushroom

hive snake coat glove

Test stimulus materials

hat key belt brush

case house dog watch

drum horse swim kite

owl ball sheep hat

skate cat trog cow

glass duck dress bow

jam broom sock ant

camel toaster turtle tiger

kite sock nose boat

mouse clock door bus

farm tap bus worm

seal well gun car

calf hat knife mouse

chain gun duck brush

snake truck fish bed

wardrobe corncob suitcase candle

scarf shoe leaf pot

lion cake dress clown

sock leaf hat duck

web tree gun crab

loaf roof brush sock

pumpkin table telephone spider

lock cake star heart

grub heart knob leaf



Appendix 7 (cont)

Phonemic Awareness Tasks (Byrne & Fielding-Barnsley. 1991)

Matching end sounds. beginning sounds and rhyme stimulus material.

Rhvme

Practice trials
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pet

sat

barn

hat

net

clock

hand

bed

Test stimulus materials

star leg car bike

mop snake kite top

moon cat fly spoon

plane goat train sun

clown town stove shoe

flash trash car desk

cake hat snake horse

Jump hump book flag

box stool jug fox

peep truck sheep frog



Appendix 8

Spoonerisms (Perin. 1983)

George Benson

Chuck Berry

Bad Manners

John Lennon

Led Zeppelin

Neil Diamond

Jimmy Reed

Johnny Cash

Bob Marley

Marvin Gaye

Ray Charles

Marc Bolan

Jethro Tull

Phil Collins

Delta Five

Bob Dylan

Thin Lizzie

Four Seasons
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Appendix 9

AAT nonce test items ( Singson. Mahony & Mann. 2000)

I. virth (cay) II. (s) nile 21. (sh)rup 31. pe( cro)duce

2. ker( bot) 12. clea(se) 22. p(l)aw "'; s(n)eckj"",.

3. sel(t) 13. (p)ate I'"' br(e)ate "''"' de(lo )pany-j. jj.

4. (g)an 14. (c)lup 24. (sc)rain 34. s(l)in

5. (s)leck 15. pi(me) 25. s(n)oll 35. ho(ca)tion

6. ro(ne) 16. (sp)old 26. mis(ki)po 36. dant( in)ant

7. (V)OLl 17. (t)reak 27. per(na)ny 37. s(l)ong

8. (d)ray 18. so(de) 28. le(s)k 38. sar(ken )ter

9. stea( 11) 19. (v)ill 29. st(r)ape 39. c(l)upper

10. (I)und 20. (b)rain 30. narto(no)mel 40. etT(er)ing



Appendix 10

Morphological Relatedness Test -MRT ( Mahony. Singson and Mann. 2000)
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Written Oral Written

1. Neutral: No change in spelling/pronunciation due to derivation

Person-personal
Allow-allowance
Beauty-beaut(fill
Ill-illegal (foil)

2. Stress Sh(fi and Vowel Change:

Parent-parental
History-historic
Atom-atomic
General-generosity (foil)

3. Vowel change:

Deep-depth
Sincere-sincerity
Supervise-supervision
Major-magic (foil)

4. Consonant Change:

Associate-association
Concentrate-concentration
Divide-division(a)
Import-impression (c) (foil)

5. Silent Letter:

Sign-signature
Resign-resignation
Bomb-bombard
Numb-numbers (foil)

Region-regional
Bag-haggage
Pity-pit(tui
Let- letter (foil)

Superior-superiority
Poet-poetic
Participate-participation
Humor-humanity (foil)

lUeter-metric
J'lature-natural
Add- addition(a)
Ear-earth (b)

Relate-relation
Decide-decision (a)
Reduce-reduction (a)
Insult-insulation (foil)

Crumb-crumble
Sign-signal
Knolvledge-acknowledge
Comb-combination (foil)
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Appendix II

Derivational suffix test ( Singson, Mahony & Mann, 2000)

Written form. reall,vord version

A. operation
B. operational

I. A famous doctor performed the _
C. operative
D. operationalize

A. gratuity
B. grateful

2. He likes to his desires.
C. gratify
D. gratification

A. demonstration
B. demonstrative

3. Watch carefully I will _
C. demonstrable
D. demonstrate

A. personify
B. personalize

4. Age improved her _
C. personal ity
D. personal

A. productivity
B. productive

5. He's too old to be -----
C. production
D. produce

A. fertilize
B. tertiI ization

6.Farmers their tields
C. fertility
D. tertilizer

A. industrialisation
B. industry

7. She works hard.She·s very__
C. industrious
D. industrialize

A. identical
B. identify

8.Those two dogs are almost _
C. identitication
D. identify

A. activist
B. active

9. He's always going to meetings.He's an_
C. activate
D. activize

A. bright
B. brighten

10. He is blinded by the _
C. brightly
D. brightness



312

Appendix II ( cont)
Derivational suffix test (Singson. Mahony & Mann. 2000)

J;Vrjllenji·om. Nonsense Word Versjon

A. froodly
B. froodful

1. I could feel-----
C. frooden
D. froodness

A. lorialize
B. lorial

6. The meeting was very _
C. lorialism
D. lorify

A. tribacious A. dantment
B. tribicism B. dantive

2. What a completely 7. I just heard a story.
C. tribacize C. danticism
D. tribation O. dandify

A. sutilive A. cicarist
B. sufilify B. clcanze

'"'\ I admire her 8. Or. Smith is a famous-'. ------
C. sutilation C. cicarify
D. sutilize D. cicarial

A. curfamic
B. curfamitv

4. Where do they _
C. curfamate
O. curfamation

A. romify
B. romity

9. Can you both sides.
C. romious
O. romative

A. scriptial A. brinable
B. scriptize B. brinicity

5. Please 10. He has too much
C. scriptist C. brinify
O. scriptious O. brinicious
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Appendix 11 ( cont)

Derivational suffix test (Singson. Mahony & Mann. 2000)

Oral + Writtenjarm. Nonsense Word Version

A. spectitious
B. spectition

I.Everyone resents Laura ~ s------
C. specitionalize
D. spectitive

A. bantize
B. bantious

2. Have you ever met a------
C. bantify
D. bantist

A. ponic
B. ponlclze

3. You must it on both sides.
C. ponicity
D. p0nlClSm

A. fenious
B. finalize

4. Please be as as possible.
C. fenament
D. fenify

A. lempment
B. lemptivity

5. The old market is too------
C. lemptify
D. lemptive

A. tramicize
B. tramify

6. They were stopped by the _
C. tramic
D. tramity

A. morious
B. moration

7. She wants to _ while she is young.
C. morate
D. morational

A. drighten
B. drightness

8. He wasn ~t bothered by the _
C. drightly
D. drightsome

A. rendalize
B. rendify

9. That car is too ----
C. rendment
D. rendal

A. laptable
B. laptification

10. He needs to his paycheck
C. laptify
D.laptian
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Appen dix 11 (cont)
Derivational suffix test (Singson. Mahony. Mann. 2000)

Oral + Wrillen Form. Real fVord Version

A. popular
B. population

1.The census is a count of the ---
C. populate
D. popularize

A. electrify
B. electrical

2. The garage has no -----
C. electric
D. electricity

A. regulation
B. regulate

3. Does the city the water?
C. regularity
D. regular

A. colonist
B. colonization

4. He wants to the moon.
C. colonial
D. colonize

A. gloriousness
B. glorify

5. The sunrise was so ------
C. glorification
D. glorious

A. dead
B. deadly

6. She ignored the feeling of in her feet
C. deadness
D. deaden

A. activation
B. activity

7. She is not very -----
C. active
D. activate

A. critical
B. critically

8. Please don·t be so ----
C. criticism
D. criticize

A. conversational
B. conversationalist

9. I like to talk with her. She·s a good
C. converse
D. conversation

A. diversionary
B. diversity

10. They need to _
C. diversion
D. diversity
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Appendix 12

Passages and Questions for Test of Memory and Inferential Skills (OakhilL 1984)

.'>Iorv J.~ Bill and Ihe Captain Go Fishing

The waves \vere high and the wind was blowing hard. Bill held the edge of the seat with

his cold. wet fingers. His tummy felt as if it was going up and down and from side to side

at the same time. Bill had been throwing his line towards the beach but now his fishing

line lay at his feet. Bill watched the smoke drift past. The Captain was trying to light his

pipe but. each time. the wind blew out the tiny flame. The Captain tried once more then

threw the empty cardboard box into the bucket. Bill just wanted to go home but. for now.

all he could do was hang his head over the side and wait.

Literal questions

I. \Vhat were Bill's fingers like?

'1 Where was Bill's fishing rod?

3. What \vas the Captain trying to do?

4. Where did the Captain throw the cardboard box?

b?lerential questions

5. Why did Bill want to go home?

6. Where was the fishing boat?

7. What had been in the cardboard box?

8. Where \vas the smoke coming from?

SIan: ]: John 's Big Test

John had got up early to learn his spellings. He was very tired and decided to take a

break. \Vhen he opened his eyes again the first thing he noticed was the clock on the

chair. It was an hour later and nearly time for school. He picked up his two books and put

them in a bag. He started pedaling to school as fast as he could. However, John ran over

some broken bottles and had to walk the rest of the way. By the time he had crossed the

bridge and arrived at class. the test was over.
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Literal questions

I. What was John trying to learn'?

') Where was the clock?

3. How many books did John pick up'?

4. What: did John have to cross on his way to school?

Inferential questions

5. How did John travel to school?

6. What did John do when he decided to take a break?

7. What did John have to walk some of the way to school?

8. How do you know that John was late for school?

Storv 3: Linda's Kind Deed

Linda was playing with her new doll in front of the house. Suddenly she heard a strange

noise, coming from under the bushes. It was the flapping of wings. Tears came to Linda's

eyes because she did not know w·hat to do. She ran inside and got a shoe box from the

cupboard. Then Linda looked inside her desk until she found eight sheets of yellow paper

and some scissors. When she had finished she put the linle pieces of paper in the box.

Linda g,ently picked up the helpless creature and took it with her. Her teacher knew what

to do.

Literal questions

1. What was Linda doing when she heard the strange noise?

2. What colour was the paper?

3. What did Linda get from the cupboard?

4. Where was the noise coming from?

Injerential questions

5. Where did Linda go at the end of the story?

6. What creature was making the noise?

7. What did Linda do with the paper before she put it in the box?

8. How did Linda feel when she saw what was making the noise?
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Stall' ..J: Tim and the Biscuit Tin

Tim waited until he was alone in the house. The only sound he could hear was his

father's axe on the logs in the shed. Tim looked in all the rooms again, to make sure his

mother vvas not there. Then he pushed a chair over to the sink, which was full of dishes.

By climbing onto the edge of the sink, he could just reach the biscuit tin. The tin was

behind the sugar. Tim stretched until his fingers could lift up the lid. Just as he reached

inside, the door swung open and there stood his little sister.

Literal questions

I. What was in the sink?

! Where was the biscuit tin?

3. What happened as Tim reached inside the tin?

4. Where was Tim's father?

lnjerential questions

5. Why did Tim want to be alone in the house?

6. What room was Tim in'?

7. What was Tim's father doing?

8. How did Tim climb onto the sink?
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Appendiix 13
Access and Integration of Long-Term memory Knowledge ( Hannon & Daneman, 200 I)

Paragraph I
A NORT looks like a JET but is faster and weighs more.
A BERL looks like a CAR but is slower and weighs more.
A SAMP looks like a BERL bit is slower and weighs more.

Features/relations
Speed: nort >JET > CAR> ber! > samp
Weight: l10rt > JET >CAR >: ber! > CAR

Text based statements
Memorv

A NORT is faster than a Jet.
A BERL is slower than a CAR.
A SAMP is slower than a BERL.
A NORT weighs more than a JET
A BERL weighs more than a CAR.
A SAMP weighs more than a BERL

In ferenc:ing
A SAMP is slower than a CAR
A SAMP weighs more than a CAR.

Knowledge integration statements
Low

A NORT weighs more than a CAR.
A JET is faster than a BERL

Medium
A Non is faster than a MOTORCYCLE
A ROCKET is faster than a BERL
A ROCKET is faster than a SAMP.

High

A JET is faster than a NORT
A CAR is slower than a BERL.
A BERL is slower than a SAMP
A JET weighs more than a NORT
A CAR weighs more than a BERL
A BERL weighs more than a SAMP

A CAR is slower than a SAMP
A CAR weighs more than a SAMP.

A CAR weighs more than a NORT.
A BERL is faster than a JET.

A MOTORCYCLE is faster than a NORT
A BERL is faster than a ROCKET.
A SAMP is faster than a ROCKET

Like ROCKETS, NORTS travel across the land.
Like ivl0TORCYCLES, NORTS travel across the land.
Like MOTORCYCLES, BERLS travel across the land.
Like ROCKETS, BERLS travel in the air.
Like MOTORCYCLES, SAMPS travel across the land.
Like ROCKETS, SAMPS travel in the air.

Knowledge access statements
Low

A JET has a pilot, whereas a MOTORCYCLE doesn't.
A CAR has a driver, whereas a ROCKET doesn't.
A JET has a driver, whereas a MOTORCYCLE doesn't.
A CAR has a pilot. whereas a ROCKET doesn't

High

A JET is faster than a CAR.
A JET weighs more than a CAR.

A CAR is faster than a JET.
A CAR weighs more than a JET.
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Appendlix 13 (cant)

Paragraph .2
A ROSP looks like a DERP but is taller and lives longer.
A DERP looks like a PINE but is taller and lives longer.
A BUFT looks like a PETUNIA but is shorter and lives longer.

Feature/ relations
Height: rasp> derp > PINE> PETUNIA> butt
Lifespan: rasp> derp > PINE> PETlJNIA: butt> PETUNIA

Text-based statements
Memory

A ROSP is taller than a DERP.
A DERP lives longer than a PINE.

Inferencing
A ROSP is taller than a PINE.
A ROSP lives longer than a PINE.

Knowledge integration statements
Low

A PINE is taller than a BUFT.
Medium

An EVERGREEN is taller than a BUFT.
A ROSP is taller than a TULIP.
A DERP is taller than a TULIP.

High
Like EVERGREENS~ ROSPS have needles.
Like EVERGREENS. DERPS have needles.
Like TULIPS. BUFTS have leaves.

Knowledge access statements
Low

A PINE is taller than a PETUNIA.
High

Sometimes PINES are decorated with ornaments. whereas TULIPS aren·1.
Sometimes EVERGREENS are decorated with ornaments. whereas PETUNIAS
aren·t.
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Appendix 13 (cont)

Paragraph 3
A MIRT looks like an OSTRICH but is larger and has a longer neck.
A COFT looks like a ROBIN but is smaller and has a longer neck.
A FILP looks like a COFT but is smaller, has a longer neck, and nests on
the ground.

Features/relations
Size: mirt > OSTRICH> ROBIN> eoft > ROBIN
Neck length: mirt > OSTRICH> ROBIN: filp > coft > ROBIN
Nests on land: tilp~ OSTRICH
Doesn't nest on land: eoft, ROBIN

Text-based statements
Memory

A MIRT is larger than an OSTRICH.
A FILP nests on land.

In terencing
A FILP is smaller than a ROBIN
A FILP has a longer neck than a ROBIN
A COFT doesn ~t nest on land.

Knowledge integration statements
Low

A MIRT has a longer neck than a ROBIN
Medium

A MIRT is larger than a BLUEJAY
A PENGUIN is larger than a COFT
A PENGUIN is larger than a FILP

High
Like PENGUINS, MIRTS can't fly
Like BLUEJAYS~ COFTS can fly
Like BLUEJAYS~ FILPs can fly

Knowledge access
Low

An OSTRICH has a longer neck than a ROBIN
High

A ROBIN lives in Canada, whereas a PENGUIN typically doesn't.
A BLUEJAY lives in Canada, whereas an OSTRICH typically doesn't.



Appendix 13 (cont)

Paragraph 4

A TOlP looks like a MARB but is more colourfuL larger and lives in a colony.
A MARB looks like a BUTTERFlY but is more colourful and larger.
A JERP looks like an ANT but is less colourful and larger.

Features/relations
Colourful: tolp > marb > BUTTERFLY > ANT> jerp
Size: tolp . marb> BUTTERFL Y > ANT: jerp > ANT
lives in colonies: tolp, ANT
Doesn't live in colonies: marb, BUTTERFlY

Text-based statements
Memory

A MARS is more colourful than a BUTTERFLY.
A TOlP lives in a colony.

Inferencing
A TOlP is more colourful than a BUTTERFL Y.
A TOlP is larger than a BUTTERFl Y.
A MARB doesn't live in a colonv.

Knowledge integration statements
low

A MARS is larger than an ANT.
Medium

A TOlP is more colourful than a COCKROACH.
A MARS is more colourful than a COCKROACH.
A HONEYBEE is more colourful than a JERP.

High
Like HONEYBEES, TOLPS fly in the air.
Like HONEYBEES, MARBS fly in the air.
Like COCKROACHES, JERPS travel across the land.

Knowledge access
low

A BUTTERFLY is more colourful than an ANT.
HONEYBEES have queens. whereas BUTTERFLIES don·t.
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Appendix 14

Comprehension passage A (Byrne & Fielding-Barnsley. 1995)

Text

Dad told the children that on the next sunny day they could go to the beach.

At last that day came. so Jill and Dan packed their swimmers. towels. hats and sun

screen. ivlum went to get petrol in the car. On the way they listened to tapes. and soon

were at Fisherman's Beach.

The children changed and rushed into the surf. Suddenly they heard Dad shout. "Look

children!'" He was pointing out to sea. Dan thought it might be a shark so he ran out of

the water. But it wasn't a shark. It was a huge whale. The children saw the whale spurting

water out of its blow hole. Soon there were lots of people on the beach and even a

helicopter overhead.

They saw the whale at Fisherman' s Beach on the news that night. It was a pity that

they had forgotten to take their camera to the beach. Jill and Dan drew a picture of the

whale so that they would always remember their special day at Fisherman' s Beach.

Questions

1. Do you think it was a warm day when the children went to the beach?

2. Name three things that Jill and Dan packed to take to the beach.

3. Who got petroi in the car?

4. What did the children do in the car?

5. How do we know that Dan was scared of sharks?

6. Why were there lots of people and a helicopter at the beach?

7. What did the children see the whale doing?

8. Why didn't the family take a photograph of the whale?

9. What was the name of the beach?

10. What did Jill and Dan do to help them remember their day at the beach?



Appendix 14 (Cant)

Comprehension Passage B

The children in Tony's class were very excited because on Friday one child from the

class would be going up in a hot air balloon.

Raffle tickets had been sold to raise money for deaf and blind children and the child

from each class who had sold the most tickets would win the ride.

So far Tony had sold thirty-three tickets. Friday arrived and Tony found out that he

had won the ride in the balloon. His sister Beth had also won a ride in the balloon.

The balloon looked wonderful \vith its red. blue and white stripes. The gas was roaring

into the balloon as they stepped into the basket underneath.

They flew over the town and they could see everything very clearly. even the

swimming pools which looked like linle puddles of water. Tony could see his house

which was next door to the big park in town.

At last it was time to come down and tell the other children about the wonderful ride.

Questions

I. How many children from each class went up in the balloon'?

2. On what day did they go up in the balloon?

3. Who was the school raising money for?

4. Was Beth in the same class as Tony? (How do you know tor "no" answ'ers?)

5. What colour were the stripes on the balloon?

6. What made the roaring sound as they stepped into the basket?

7. Did Tony sell the most tickets in his class? (How do you know?)

8. What looked like little puddles of water from the balloon?

9. Why could Tony pick out his house?

10. Did Tony have to pay for his ride in the balloon? (Why? For "no" answer.)



Appendix 15

Syntactic Judgment Task ( Gottardo. Stanovich & Siegel. 1996)

Errors in clause order within sentences

Clapped his hands Mark.
Chewed a bone the dog.
Read her book Meg.
Ran ov{~r the sand Bob.
Jumped on the trampoline Bill.

Errors in word order within clauses

The bear brown growled.
The dog big barked.
The tlowers pretty smelt.
The lady old spoke.
The boy happy smi led.

Errors in subject verb agreement

The children~s mother work very hard.
They speaks all the time.
The boy jump on the trampoline.
The dog bark very loudly.
My father play tennis today.

Errors in subject-copola verb agreement

One of the children are sick.
Each of the men were working.
All of the people is waving.
One of the girls were talking.
Everyone are talking.

Errors in function word usage

They went to visit their relatives on England.
The journal of the editor.
He went sailing under the water.
Jack and Jill ran the hill up.
The man is over the ladder.
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Appendix 16

Syntactic Awareness Task ( Bowey, 1986)

Practice items

I. John running is.
2. The dog chase a cat.
3. The girl wore a dress white

Test Items

I. Have you seen Mary orange penci I?
2. Bill is more smaller than Bob.
3. Where does this goes?
4. They was going to the beach.
5. Jane saw two horse.
6. The girl she could read,
7. The boy show you what to do.
8. I know what them are.
9. She hasn't got no pencils.
10. The boy jumped over log.
II. Tom is climb a tree.
12. I am knowing the answer.
13. We haven't got some icecream,
14. The boy found the book what you lost.
15. He cleaned them shoes.
16. Look at the cat cleaning hisself
17. She will be cross if you will break it.
18. Thl~ teacher the story read to the children.
19. We~re having fun. are we'?
20. What the girls are doing.
21. The girl took off her shoes otf.
,.,,.., John and Tom is a brother.
23. Yesterday Steven eat a whole pineapple.
24. The girl lost her money who lives across the road.
25. Peter goes sometimes to Church.
26. I can do that either.
27. Paul gave an apple for Susan.
28. I wonder how old is he.
29. Clean it up that mess.
30. They came Adelaide.
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Appendix 17

Syntactic Comprehension Using Temporal Terms

Condition A : No reduction in memory load

Practice Sentences (4)

I. After you pick up the boat. pick up the shell.

Before you move the car. move the man.

3. Push the car before you push the truck.

4. Pick up the man after you pick up the shell.

4. Push the boat before you push the car.

2. At1:er you pushed the man move the car.

5. Pick lip the man before you pick up the shell.

I. Before you move the boat. move the car.

3. Before you pick up the shell. pick up the man.

1. After you push the man. push the car.

Betore you push the man. push the car.

3. After you pick up the shell pick up the man.

5. Pick up the man after you pick up the shell.

6. Move the boat before you move the man.

6. Move the car after you move the shell.

4. Push the boat before you push the car.
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Appendix 17 (cont)

Condition B: Reduction in memory load.

Practice sentences (4)

I. Pick up the boat.

I Move the car.

"3. Before you move the boat. move the car.

4. Push the car after you push the boat.

4. Push the boat after you push the car.

I After you move the man move the shell.

5. Pick up the car before you pick up the boat.

I. Bet(xe you move the man. move the car.

3. Before you pick up the boat. pick up the car.

I. After you push the man, push the car.

I Before you push the car. push the boat.

3. After you pick up the man. pick up the shell.

5. Pick up the boat. after you pick up the car.

6. \love the man. after you move the shell.

6. \!love the car after you move the boat.

4. Push the shell before you push the man.

"3~7
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Appendix 18

The Frog Stories (Gemsbacher. 1985)

Story I (Listening Story)

A boy and his dog set out with a net and a bucket. They spotted a frog and dQ\,vn the bank

they ran. They both tumbled head tirst into the shallow pond. When they came up they

were just inches away from the frog. They boy and the dog \valked home angry with their

failure to catch the frog. Hoping to play some more. the frog jumped out of the creek. He

followed the boy and dog's tracks all the way to their house. The tracks tinally ended

upstairs in the bathroom. The boy and the dog were in the tub sharing a bath. Without

waiting. the frog jumped in to join them.



The Frog Stories

Story 2 (Continuous Story)
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The Frog Stories

3 (Interrupted Story)Story
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The Frog Stories

Story 4 (Jumbled Story)
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Appendix 19

Working Memory Task (Siegel & Ryan. 1989)

Instructions:
I am going to say some sentences and the last word in each sentence will be missing. I

want you to tell me what you think the last word should be. Let's try one... For breuk.tast
the little girl had orange "0 Now I am going to read two sentences. After each
sentence. I want you to tell me the word that should go at the end of the sentence. \Nhen I
tinish the two sentences. I want you to tell me the two words that you said for the end of
each sentence. Please tell me the words in the order that you said them. Let" s try it.
"lYhen we go swimming, we H'ear u bathing ". "Cars have to SlOp (1{ a
red "

Discontinue when the child has failed an entire level ( all three items - A.B.C ) of a
level.
Note: Announce each new level. Record the words in the order the child has said them.

')

2A

28

2C

3A

38

3C

I. In a cricket game the bowler throws the _
-) On my two hands. I have ten _

Child~s response: (baIL tingers)

I. In autumn. we need to rake ---------------
'";1 When we are sick. \ve often go to the _

Child's response: ( leaves. doctor)

I. An elephant is big. a mouse is _
.., A saw is used to cut ------------------

Child's response: ( small. wood)

I. Running is fast. walking is _
At the library people read _

3. An apple is red. a banana is _
Child's response: ( slow. books. yellow)

I. The sun shines during the day. the moon at _
In the spring~ the farmer plows the _

3. The young child had black hair and brown _
Child's response: ( night. tield. eyes)

I. In the summer it is very _
People go to see monkeys in a _

3. With dinner. we sometimes eat bread and ----------
Child's response: (hot. zoo. butter)--------------



Appendix 19 (cant)

361

4A I. Please pass the salt and
..., When our hands are cold we wear
..,

On the way to school I mailed aj.

4. After swimming, I was soaking
Child's response: ( pepper. gloves. letter. wet)

48 I. Snow is white. coal is
2. After school. the children walked
..,

A bird tl ies. a tishj.

4. In the bam. the farmer milked the
Child's response: ( black. home. s\\Jims. co\v)

4C 1. In the autumn. the leaves fall otT the
2. We eat soup with a
3. On hot days. I go to the pool to
4. We brush and comb our

Child's response: ( trees. spoon. s\vim .. hair)

5A 1. For the party, the girl wore a pretty pink
'1 Cotton is soft. and rocks are
..,

Once a week. mother washes the kitchenj.

4. In the winter. we have to shovel
5. I throw the ball up and then it comes

Child's response: ( dress, hard. floor. snow. do\vn)

58 1. The snail is slow. the rabbit is
2. At a birthday party. we usualJy eat ice cream and
3. Sandpaper is rough but glass is
4. In a garden. the workers pick ears of
5. Over the field the girl rode the galloping

Child's response: (fast. cake. smooth. corn. horse)

5C 1. Ta cut meat we use a sharp
2. In the daytime it is light. and at night it is
3. Dogs have four
,·L At the grocery store. we buy
5. A man is big, a baby is

Child's response: ( knife. dark. legs. food. small)

Total Correct I 12




