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t' _ Abstract

This study presents an investigation of a discrepancy between reéding
and spelling ability in a group of otherwise normal chi]é%en who are
reading ét or above gradeklevei but are sﬁb]ling considérab]y beTow this
level. Their performance is compared with that of a grdhp of children who
are both good readers and good spellers.

It is proposed that in order te read énd spell efficienf]y, a dual
orthographic image must be formed and stored in the lexicon, alpartia11y
specified imége adequate for readfqg, and a fully specified image for
writing and: for monitofing the reading process. Results of the study
support the hypothesis that'the good readers/poor spellers form only a
partially specifiéd iMage which enab]eglthem to réaa well, Sut ﬁot to
sbg]]. Evideqce is also presented which indicates that the pdor spellers
appear to differ from the good spellers in their reading subskills.

Spe]]ing abflity,_too, appears to be made up of variegg subskills
which may differ from individual to individual. This finding is in
accord with earlier studies of reading which have shown this to be a
non-unitary skill. It is, therefore, to be expected that writingAtoo,
as the other aspect of literacy skills, will also be a multi-component

skill,

a . 3
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. * Introduction

LY

Reading d1sab111t1es both deve]opnental and acqu1red have attracted
_ajtonswderable amount of 1nterest ove;?the years. Neuropsychological and
linguistic research now 1nd1cates that a read1ng disability cannot be
viewed as a unitary deficit. The surface pictuce presented by disabled
readers may well look simi]ar in'a11 cases in that they all expérience
great difficulty in read1ng, but closer analysis of the def1c1ts. and
skills, underlying th1s d1sab111ty have indicated that poor readers do not
form a homodeneous group. Rather, there are numerous Sub-groups that go"F
to make up the reading disabled population. Lt '

An interest in spelling deficits ﬁhs been a part of the study of
.reading problems, but such deficits have tended to be considered of m1no;
importance with regard tothe child's overall ability. This has especially
been so if the child had no other apparent cognitive deficits. However, '
secondary though a spelling deficit may be to read1ng problems, such a
deticit can in itself constitute a real handicap. Furthermore, in those
cases where th1s def1c1t is unaccompan1ed by any apparent reading
difficulties, 1t pr0v1des 2 c]ear ihdication that reading and wr1t1ng,
although complementary, are sk1115 which can be dissociated. Analysis
of spelling problems thhs iso]ated has'the potentiai:to reveal how
children learn to spe]lt and the processes which are involved in the
acquisitipn of this skill. ‘ -

There are a{ready indications that spelling, 1ike reading, is unfjkeTy
to be a unitary skill. The fact that spelling deficits can be found in '

association with various 1eve15 of other cognitive skills, including both

good and poor reading ability, also supports this assumption, In addition,
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-

in view of its apparent close association with reading,‘which has been shown
‘-"‘ . - - '

to be a Tmulti-faceted accomplishment, it is anticipated. that a closer

- analysis of the factors involved in spelling will reveal that it too is a

non-unitary skill, and ‘that poor spellers, Tike poor readers; are only alike

-

on the surface, but that the-popu]dtion as a whp]e‘is made up of many : v
" sub-groups. : o . (’“—”"’—//

The poor speliers infthe present spady were selected on the basis of

_ the discrepancy between their good to very good reading séi]]s, as indicated
' by‘fheir scores on the standardized tests used in the schoo]Hsystem, and
their much lower level of spelling ability. '

The. first part of the study reviews the deve]opment of writing systems, ¥
with a brief consideration of the English orthographic syétem. This is
followed by a review of previous'and current research dealing with spelling
prqb]ems, whiéﬁ concludes with a proposal for a pode] which i]1ustrate§
normal spelling and reading processes, Hypotheses are presented wifﬁ
regard to how the poor spellers are assumed to differ'from their peefs in
\\?elation to the model. This will be followed by an account.of the
expérihenta] work undertaken to subpdft these hypotheses, and in the final
otheses, and

Q!
an attempt will be made to form a picture of what it is that goes to.make

section, the findings will be reviewed in the Tight of the hyp

-

up a poor speller who is a good reader. .



o, \“§ Chapter 1 . o o

In Western socie basic literacy is-an essential part'bf Tife. It

is thus unforturiate that such a widely used 1iyguage as English should

present so many problems for the learner in both encoding and decoding.
There has already been a considerable ‘amount of time and energy devoted to

the problem of children who cannot read. Although children - and adults -

who cannot spell are also handicapped, their disability is fi; less of a

N
problem to them than would be a reading deficit. MNonetheless, it does

sti]]Apresent them with difficulties. A particularly interesting
‘ manifestation of the problem<rises where the inability to spell is

associgtéd both with average, or even above average, readihg'abilify and

I~

Writing systems

Qéfore discussing the experimental work on’which this study is founded, ,
it will be useful to give a brief overview of qrit?ng systems and their
history. This will inc1udé an éxamination of the English orthographic_
system, as well as some brief consideration of how it compares with ﬁore‘
transpareﬂfrorthographies such as those ¢f Finnish and Serbo-Croat.

The primacy of spoken language is beyond dispute; no. completely
normal person will faf] to learn to speak. Altholgh 1arge'garts of the
world's population function perféct]y adequately withaut any recourse %0
written language, significant numbers also function inadequately because
of their failure to acquire a written language.

Th; study of the process of the acqpisition df spoken language has

already provenTitself to be a valid field of study for linguists. The

study of the process of acquiring, or failing'to acqﬁire written
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language is also relevant to the formulation of an everall theory of .
v . LY

language acquisition. It can no longer be accepted that written language

is irrelevapt to our tnderstanding of'Tghguage in general .-

-

In a histdrica] perspective, written language appears to have evolved
through a number of_stages beforesthe modern, alphabetic system of

representation was developed. The earliest written productions appear to

have been direc{ pictorial representations of objects or, situations. Out

of this direct r presentation developed e-more stylized set of symbois

-

» related by convention to objects or concebts much ‘of whose representational

detail had. been eliminated (as for examp]e, in the h1erog1yphs of anc1ent
Egypt and the’ 1ogograph1c characters of Chinese). The next evolutionary
step was the deve]opment of syllabic representations where the symbol
represented the sound of the syltable without reference to its meaning (as
in"the Cree and Inu1t writing- systems, and the kana system of Japan). s
Alphabetic writing is the f1na1 stage in evolution, The system is tota1]y R
analytic and each symbol, ideally, represents a single phoneme of the
language, The process has thus béen one of refinement, beg1nn1ng with
the representation of ¢oncepts, cu1m1nat1ng in the representatlon of the
individual sounds in the language system. )

This alphabetic princip]é'of relating symbol to phoneme has never been
reinvented. The alphabet, as it exists today, is hased on that of the
ancient Greeks who tosk over the Semitic type of system used by the .

Phoenicians and modified it to accomfodate their,own']anguége. From

there, the alphabet was then apparently transmitted to other parts of the

world where no other efficient writing system had been established. This

transmission was carried out primarily by the Romans who adopted the Greek
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alphabet, modffied it, and carried it throughout their territories. The
Cyrillic script of some Siavic languages was derived more directly from
the Greek alphabet, and the Dravidian script of the ancient Brahmin
civilization of India drew more closely on the original northern Semitic
tradition, There.are differences in Ehe symbols used by these alphabets,

but they have a common basis, and a cosmon principle relating sound to

~
a

symbol in an arbitrary way.
' Ideally, an alphabet would use one symbol to represent one:bhoﬁé%e,
and there are indeed many instances where this situation does obtain., In
Spanish and Italian there is a close 1ink between orthography and
pronunciation, between grapheme and phoneme. This is also true of such.
widely differing languages as Finniqh, Serbo-Croat and Korean. However,
English, and fo a 1@sser extent, French, have a more complex relationship.

A

between grapheme and phoneme. In French, a grapheme, or group of

<

graphemes, almost always have the same pronuhciation, though a Qide variety
of different graphemes and graphemic units can be used to represent a
single phéneme. In English, there are 26 1ettefs in the#a]phﬁbet to
represent the 44 phonemes of the language. (In effect, the-26 could be
reduced to 23 since c; g and x can all be represented‘by one more more of

the remaining letters and are thus superfluous.) The result of this is

N

that one letter can be used to represent several sounds, and one sound can

be represented by several different letters or letter clusters. Since

r

this complexity may, on occasion, hinder even the most proficient of

language users, it is of interest to examﬁge how the situatiop has arisen.

~



English orthography

Prior to the inventioﬁ of ﬁ%intiﬁg, which made possible the
production of texts in greater numbers, which meant, in turn, that they
could be more widely disseminated and so led to some sfiﬁdardization of
the orthography, the.speTiing of English reflected a variety of factors,
These ranged from the scribe's own particular regional dialect, to a
mercenary lengthening of all words whenever possible\?h those cases where
the scribe was paid by the line. In such cases, the longer the wbrds, the
more 1ines would be needed to transcribe a document, and hence the greater
the scribe's remuneration. With the advent.of printing,'however, a degree
of standardization was imposed on the orthographic system. Had the spoken
1angué§e remained unchanged from then on, even had Caxton worked much of
his 1ife in England rather than Belgium, it is possible that the system
would have been reasonably adequate for fhe English language some 500 years
latgr. However, as it is, there are many cases where the relation between
sound and spelling has become remote. Letter sequences are fetained for
sound sequences which no longer exist in the Tanguage, as in the case of
kn- in knight, or -gh- in night.. Words with a Greek basis retain the

spelling of the original, but not the sound, as in psychology, mnemonic

and pneumonia. In other Greek based words, the, h no longer indicates
aspiration, but changes a stop into a fricative, as in theology and
philosophy. False etymoliogies are responsible for the spelling patterns

‘of could and would (from cypan/woldan) and isle/island (isle being derived

though French, from the Latin insula; island from the Anglo-Saxon ealond).

.

Pedantic rectitude was responsibie for the insertion of silent letters

intended to reflect the true origin of the word; hence dette gained a



silent b to become debt, even though by the time the word came into
English f}om French, the b of the Létin original had already disappeared.
{Barnitz, 1980; Chomsky, 1970; Massaro et al., 1980; Taylor and Taylor,
1983; Venezky, 1970). | ‘

The divérgence of the written from the spoken form has led to attempts
to rationalize the system —chough without any great measure of success.
In his 18th century dictionary of English, Dr. Johnson attempted to correct
and proscribe the improprieties and absurdities of the language, though in
fact he succeeded in making official some of the illogical spé?]ing
pafterns of the day. Noah Webster attempted to formulate an American
orthography which led to some simplification. (This was not extended to
place names which in many cases appear-to be far removed from any obvious
1ink between spelling and pronunciation.) This simplification has resulted
in a divergence between the British and-American traditions, complicating
the lot of the Canadian cﬁi]d exposed to both the British and the American
tradition and, in learning to spell, having to decide between such
alternatives as programme/program, favourite/favorite, colour/color.

Until the coming of widespread, or even compulsory access 1o
education, one of whose aims is to produce universal literacy, an
inability to spell correctly was apparently no handicap. The variety of
different spellings of Shakespeare's name, or Caxton's spellings of
Bruges, the town where he spent a good part of his 1ife, appear to
indicate that even among the literate, there was no great degree of
conformity. Today, however, most printed texts follow spelling conventions,
;nd children are expected to learn these conventions and to conform to them.

Success in learning these conventions, however, is far from universal.

The irregularity of the English ortﬁbgraphic system presents difficulties



for many, and for some these difficulties appear to be insuperable.
Problems wi;h spelling may also be associated with reading problems, or
with low academic achievement in general, but this is not invariably 50.
Although very few inte]]igen;, accomplished adults are to be hgard
claiming that they are unable to read, there are many who proudly claim
Xhey have never been able to spell. Whatever problem this has been to
them, they have overcome it. It is thus eviden£ that an isolated spelling
deficit is a.minof handicap. However, it does cause difficulties,
primarily in the educationa] and cultural environment. Children who
consistently lose marks for spelling errors in.their written work, may
never receive the grade deserved for the content of the written work.~
This may have an inhibiting effect on such children who become

unmotivated or 1imit their written work to only those words they know how
to spell (although this presupposes that children know what.it is thej do
gg}_know). Alternatively, these children can Tearn to use a Jictionary
correctly. This, however, may prer time-consuming and fruéfrating..
Unless one knows how to spell the word one is looking up, it can prove
qifficu1tezg track it down, Rosewell ahd Natchez (1971) quoté a child who
asked, "How on earth do you spell pearl, and don't ask me to look it up in
the dictionary because I've already looked under per, pur and pir without
finding it." 1f defeated enough times, the child is likely to become
discouraged and to jyst guess at the spelling of the word.

A simplified spelling system, with a one-to-one correspondence between
grapheme and phoneme, in both direéiions. would help some of the poor
spellers. However, the cost would be enormous, since logically one would
have to reissue all printed material in the new, improved orthography,

which, when one considers how widespread is the use of English, would be a



-

L}

Herculean task. When one further considers. the varieties of English that"
go to make up the language world-wide, the problem of which to select as
the standard on which to base the new orthography would be likely to
create as many problems as it might solve. Furthermore, a 'regular’
orthographic system, where-one grapheme corresponds to one phoneme, and
vice-versa, does not neqessarily prevent literacy problems. Moreover,
although fhe ofthography of English does not rely on one-to-one
correspondences, it is not totally unsystematic.

Some evidence that a shallow orthography (i.e. wiih a direct and
- transparent linkage between phonemes and graphemes) dpes'not necessari]& i
prevent reading and writing problems can be found in Kj&stis (1980). This
study was concerned primarily with reading rather than spelling problems
but Kjﬁstiﬁ wrifes, “In spite of a regular orthographic system, Finnish
children have difficu1t1es in initial reading as well as 1n-wr1ting. They
do not discriminate long vowels and geminated cbnsonant; clearly enough,
or, from the point of the child, the question may be one of memory." It
would thus appeér that a regular phonological correspondence is not enough,
and it is 1ikely that some visual image of theyword is also needed in the
lexicon. In addition, although Finnish readers appear to have few
problems with the @echanics of reading aloud, the higher 1eye1 skills of
reading for comprehension may st#]] present problems. For example, only
50% of grade & pupils in one study were judged to have "attained the level
of readiné and writing needed at the upper stages of the comprehensive
school." (Vdhdpassi, i977; cited in Kjostit, 1980)., This indicates that
even transparency'of orthography does not guarantee that learners will

necessarily benefit from this crystalline quality.
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" As far as"the English orthographic system is concerned, whilst it is-
not unsystgmatic, }t is c]ear1y very far removed from such transparent
systems as Finnish, and Serbo-Croat, with their almost perfect grapheme
to phoneme correspondences. .The Serbo-Croat orthography differs
historically from the Engl}sh system, wﬁich has evolved over time, in that
it was regularized by decree at the beginning of the nineteenth century by
Karadic, following the dictum, "Write as you speak and read as it is
written". (Lukatela and Turvey, i980.) (Serbo-Croat differs further from
English in thgt there are two sets of orthographic symbols for writing the
same langqgge, thé Roman and the Cyrillic. Each, however, preserves the
transparency o% the relationship of sound to symbol.) Engfish orthography,
on the other hand, is less a phonemic system than a morphophonemic system,
where transparency relates to meaning, via the morpheme, rather than to
sound, via the grapheme, It is thus a system which helps the reader
rather than the writer, especially once fluency has been attained.

Haas (1970) characterizes alphabetic érthographies, of which English
is an example, as "an application of phonological analysis to a task of
communication", Such phonological analysis allows for:

"The reduction of infinitely many utterances to a ! -
few- phonemic elements (which) is basicltq the economy of
alphabetic writing. This economy being its distinctive
virtue, we have to acknowledge that any deviation of
alphabetic writing from phonemic transcription will be
some sort of loss. Yet though such ‘phonographic )
divergence' must detract from the script's economy, it
need not constitute a flaw in its overall efficiency.

The 'lower level drawbacks' of phono-graphic divergence

VR
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May be balanced, and more than balanced, by.'higher level®

'advantages: either by“the capacity of the orthography for

signalling 1ekic§1 and.grammatica] values, or by extending

social and cultural use." |

Carol Ehgmsﬁg (1970) makes a similar point, though from a somewhat
different persﬁéétive, and with a somewhat different emphasis, when she
claims that the system which children construct through exposure to
written 1anguage, interna]izes the phonological rules that relate
ﬁnder]ying forms.to their pronunciation.- The process is dependent, in
part, on a reéognition of the similarities in meaning between related
words, Thq process of recognition is facilitated by an awareness of how
.the words are spelied, so that the system that children construct through-
exposure to the spoken language, enables them to interpret written
language. Chomsky suggests that this factor might be capitalized upon in

school, by enriching the child's language and pointing out the 1inks
']

between such words as nation/national, histgry/hiilﬁnian. She further

suggests that teaching the Tinks between such words as president/
presidential, precede/precedent, would make plain which full vowel

representation is linked to the reduced vowel schwa. However, it is
possible that-such clear links are more obvious to the linguist than to
the child, especially when one considers the example given by Chomsky of
the grade 7 child of qverageiinte11igence who was unable to draw any
association from the spelling of the words sign and signature. If those
of average intelligence do not appreciate the link, it does not augur well
for the less able.

This is not to say that children should not be encouraged to find these
connections, but that it requires a degree of linguistic sophistication and

h:]
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also an extensive vocabulary if it is to be effective. There are,
furthermore, probably as many misleading as there are helpful pairs:
e.g.Abronounce/pronunciation; mach#ﬁe/mgghgnigﬁj; high/height. Moreover,

these words fori only a very small part of the language and most tend to.

be leafned or unusual words .

However,,ChOmsky'slproposa] that spelling might be learned by linking
it with mganing does reflect the most salient feature of the English
orthngaphiczgystem, its mprphophohemic characteristics, as already
mentioned, where both sound and meaning are linked to the graphemic
representation. It is this factor that leads N. Chomsky and M. Halle
(1968) to claim that far from being i11-suited to the task of providing

a written symbolization for the spoken language, the Engi%sh \‘
orthographic system is optimal for representing the English language, in
that it represents a ciear link with the underlying forms of the language.
This may well be true for those fortunate enough to be aware of, or to
have access to these same underlying forms of the 1anguage.' It would

appear that just as Jespersen claimed that the child learning to talk has

to be a 'little Tinguist', so the child learning to write needs to be a

little phonologist (with a generative bias). In EPund Patterns of EngtVish,
Chomsky and HaH]e do admit that:
* .. it is by no means obvious that a child of six has [
.mastered the phonological system in full ... It would
not be surprising to discover that the child's intuitive
organization of the sound system contians to. develop and -
deepen as his vocabulary is enriched and as his language

extends to wider intellectual domains and more complex

functions."
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Developing orthographic skills

Although doubts have been cast on the relevance 6f SPE's underlying
forms to the child, this is not to deny that the child, even before the age
of six, %s.able to make a phonolegical analysis of the language it hears,
and to devigg an orthographic system for representing it. Charles Réad's
studies of pre-schoolers who had taught themselves to write give evidence
of this (Read, 1971). However, the children;s system was based on the
ﬁames of the letters themse]vgs'and on similarities of articulatory
features as they were perceived by the chi]dren,.rather than on any
underlying forms. Thus it was much more & surface phonemic aﬁa]ysis.

gxamples of this can be seen in the children's spellings of such words as

tray and chicken. The initial sounds in these words were perceived as

being much more similar than the spelling would suggest and it was the
affrication of both words that was selected as the salient feature for
representation. The letter chosen to Fepresent this feature was H,
ﬁresumably because of the {El in the letter's name. When these prec&cious
spellers went to school, they had no difficulty learning to'conform fo the
regu]ér orthographic system. Hoﬁever, misperceptions, or misanalyses do
stil} occur. The initial affrication of Ergl_and train may be felt, not
unreasonab1y; to be linked to the initial letter of the words. If cat

is Mnked to [ket], it should follow that tray should be linked to [ &rei]
in the same way. If this is so thenilé] should also be able to be
represented in other environments by t. Thus M., aged 6, spelled
mischievous as mistufus. However, as children gain greater experience

~

with written language, so most will learn to spell according to the

accepted system.
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g

‘Read found numerous examples of the pre-schoolers' use of the name ‘of
the Tetter to represent a tense wowel, aslin DA (day), FEL (feel), and MI
(my). In representing the corresponding lax vowels, the children appeared
to rely on similarities in place of articulation as the criterion on which

to base the correspondence, as seen in the speiling of clock as,C%JK, where

* -

4

vowe]l height has been singled out.

In a preliminary study of first graders' spelling, TreiT_ (1983},
reports that “"attention to phonetic detail ... may be characteristic of
beginning spelling in genera].ﬁ The children Treiman studied were not
precocious spellers, as Read's had beeﬁ, but regular grade 1 students
who happened to be in a 'language experience' programme that encouraged
writing (Stauffer, 1970). |

A similar use of a Jetter-naming Strategy is also noted by Bissex
(1980) in an account of her son's acquisition of the English orthographic
system. For this particular child, the stage of using‘the names of letters
to spell words, as in RUDF (Are you deaf?) lasted only a few weeks. He
‘was also slightly older than Read's pre-schoolers when he was using this
strategy.

Gentry, in a review of Bissex's work, describes this stage in the
child's acquisition of orthography as 'the semiphonetic stage' and writes
" . the letter naming strategy is very much in evidence at the semi-
phonetic stage. Where possible the speller represents words, soundé, or
syllables with letters that match their letter names (e.g. R /are; U /you;
LEFT /elephant) insteéd of representing vowel and consonant sounds
separately" (Gentry, 1982).

From this semiphonetic stage, the child moves to a phonetic stage

\
(Gentry, 1982) where-a fuller mapping of surface features onto the spelling
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takes place.” This spelling is not necessari]y conventional;-and a
graphotactically i]]egaiqﬁequences appear. This is hard]y surpr1s1ng

The child has grasped that there is a systematic link between what is

said and what is written but has insuffjcient'experience with the written
word (in the case of Bissex's son, thig?stage lasted from age 5:01 to'6:01)
and has not<yet learned which sequengéﬁ,are orthographichTy-acceptab]e in
English and which are not. _ | )

The strategy oF tetter naming which s used by beginning readers/
writers has also been noted in o]der ch11dren who have been dlagnosed as
dysTex1c (Cook, 1981). Here again, th1s is a strategy wh1ch decreases with
age, In addition, Luelsdorff (]984) has documented this Stﬁategy being
used by a 12-year-old ‘incipient bilingual ch11d' whqse first language
was German and who was learning English. In this 1nstance, there was also
interference from the letter names of the first language. For example, the

boy spelled paints as pans using‘the English letter name for the vowel,

but spelled cornflakes as cornfleks, uéing the German letter name to
represent the second vowel. ‘ .

Luelsdorff goes on to suggest thét this strategy could be exploited jn
teaching spelling and oral reading both to native and second ]anguage
speakerg of English. However, this is not as appropriate as might at
first appear. The correspondence of vowel name to pronunciatioﬁ is far
from regular in English, as becomes apparent when one looks at on]y two of
the exampTes proposed by Luelsdorff canine and zebra. The a in gggigg_(in
many dialects) is given the pronunc1at1on of the letter's name, but the a
in ravine is not. The e in zebra (in many dialects) may have the
pronunciation of its medial vowel corresponding to the vowel's name, but

medlar does not, YIn this instance, Luelsdorff's rule for pronouncing e

A
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-as its own name is triggeréd by its being followed by 'a functiona]1y
simple consonant unit, fo]lowed by 1 or r and then” another vowe]' ) The
rules given by Luelsdorff are great1y underspec1f1ed

However, even if the rules were to be fully specified, their
]eérnabiTity is Tikely to be of a Qery low order. Venezky's ana]ys1s of

.the Eng]15h orthograph1c system_(Venezky, 1970)Jzonta1ns some 70 pages of
rules and perhaps more s1gn1f1cant1y, of exceptions to the ru1es Hanna
et al. (1966) drew up a set of rules designed to allow a computer to spel]
English words. Of the 17,000 words “generated, rather less than 50%'were
spelled correctly. This wag a éonsiderab]y Tower.proportion than was
spelled:correctly by a group of fourth grade children tested on the same
words-(Simon qnd:Simon, f973). Tﬁerefore, even if the rules were to be
‘taught, more is‘@é;dea. In’fact, most of the computer-generated mis-
spellings were incorrect because the computér was unable to take into
account the morpho]ogy and etymo]ogy of a word, which js particularly
relevant to the 'spelling of words in Engf1sh

Since it is easier to preserve evidence of a child's efforts at

' writing than reading,-it is not possible at this distance to tell whether

the child who spelled mischievous as mistufus would have been ap]e to

read the word mischievous had he béen presented with it. In view of his
age, it seems unlikely, 1t is not unusual for one to be able to read words
which mightlg%ve some problems in spe]]ing,ﬁbut the reverse situation is
unlikely to occur, at least in fluent readers. However, Bryant and

Bradley {1980) have documented results of tests carried out wi;h children
who were able to spell words they could not read. They could write words such

© as bun, peg, mat and dog, but were unabie to read them. They were, on tne
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other hand, able to read such words as school, light, train and egg which

they were unable to spell correctly. It was evident that in reading, the
children processed the words holistically, whereas in yriting, they
analyzed them phonologically and knew enough about grapheme-phoneme
correspondénces to write these familiar and transparently structured words.
When encouraged to adopt a strategy of phonological analysis in reading
too, the children were able to read the words that had given them problems.
Two groups of children were involved in the study, a younger group aged
64-7, and an older group of 7-71. It was with the younger group that the
greater discrepancy between reading and writing was observed, indicating
that although initially, two separate strategies may be used, a holistic
one for reading and an analytic one for writing, with experience the two
strategies merge and are used as occasion demands. The whole word approach
is used for reading familiar words, and the analytic approach for new or
difficult words, and for writing, where every letter counts.

Marsh et al. (1980) also describe the process of learning to read and
write as one of a developmental Ehéﬁge of strategy. In many instances, the.
strategies used apply to both reading and spelling, though not always. For
exampge, an early strategy used by beginning readers is that of substituticn
of a known word which is sufficiently close, semanticaf]y and syntactically,
to the unknown word. As.one might imagine, this strategy is infrequent in
‘beginning spellers. In this author's experience, children do make
substitutions of other words in spelling to dictation, but these tend to be
substitutions of other parts of speech - worried for worry for example -
and probably reflect an attentional deficit rather than a substitution

strategy.
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strategy for words they do not recognize. In English, this strategy is

[

from left to right. The strategy is, of course, also

briate for CVC words, as each letter is sounded out,

appropriate for spelling such CVC combinations. / 3
The next stage, according to Marsh and his co-workers, is the

development of a hierarchical decoding strategy which is needed for such
items as CVCe words where the final e modifies preceding segments in the
word., Marsh and his co-workers found that knowledge of final e as a
lengthener of a prepeding vowel had reached ceiling by grade 5. @n the
present study however, although the children were awafe of its correct use
to indicate lengthening, it was also used inappropriately where 1engthening

of the preceding vowel was not required, as in methode and omite. The .

W
.

students would also omit final e in cases where it was needed to modify a

preceding consonant, as in .arang and damig (arrange and damage). They were

also not fully aware of which vowels would cause ¢ to be pronounced as [s]

and were willing to spell principle (or principal) as princaple. Théy

have not fully mastered the hierarchical entailment of certain orthographic
" combinations.

The most sophisticaied level of reading and spe11ing; according to
Marsh, is the stage where unfamiliar words can be read and spelled by
analogy with more familiar words. There was evidence in the present study,
at all grades, for the use of qpa1ogica1 strategies in the spelling of

words, although the strategies were not always appropriate, as in the case

of coulf for cough (Grade 3), wright for write (Grade 4), and hight for -

height (Grade 6). Analogical misspellings were, however, less frequent by .

’

_/

As readers get more ski]]ed,rthey are able to use a phonemic decoding .
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grade 6, possibly because the children had Tearned the actual spelling

_pattern and did not need to use analogy.

PR

THe'orthographic image

Whole word recognitien is mediated by reading experience., Only by
exposure to words will recognition develop. For a word to be recognized as
a whole, either correctly or incorrectly, there has to be a stored image in
the lexiceon to which the reader refers. As reading experience,increases,
so more items can be added to the lexicon in a form that allows for instant

recognition. For those words thch formed part of the pre-]iferate child's

~ ~

spoken vocabulary, there is afready an entry in the mental lexicon which
has & phonological, semantic and syntactic specification.‘ When the child
bebins to read, an orthographic entry has to be added to this spoken word
entry. It is claimed by Ehri (1980) that this orthographig, image in the
kﬂexicon produces an amalgamation of the phonological.,.semantic and syntactic
identities and provides an economical andhefficiént way 0f storing and
accessing items in the mental lexicon.

There are certaiB pre—requisites for being able to form such an
orthographic image. The child musf be able to recognize the éymbo]s and
be aware of the link between specific letters and sounds. When children
first begin to 'write' they will frequent1j use actual letters but thése
will bear no relation to the sounds the children claim to be representing

1

(Gentry; 1982). At this stage, no orthographic image has been formed, nor
can it b8 until the links between sound and grapheme havé been acquiréd.
Once the child begins to-learn the correspondence between individual
letters aﬁd sounds., it has then to learn that cgrtéin letter combinations,

the 'functional spelling patterns' outlined by Venezky (1970), re?a{e to

-
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individual sounds too. In tﬁrn, this knowledge of speliing pattErns
shared by group; of words allows for more efficient storage. The words
can be stored as groups rather than as individual items. Glushko (1981)
has claimed that there is an association in the lexicon between words which
share the same spelling patterns. This is evidenced by delayed response
times for the naming of words with a 'regular' spelling/sound correspondence,
- e.g. wave, whichwill be delayed because of the concurrent activation of a word
such as have, where the spelling/sound correspondence is irregular. The
g%{mulus activates all the words in the lexicon which share fhe same
spelling pattern. If ohe spelling pattern can have more than one
pronunciation, the conflicting correspondences give rise to a delay in -
response time. Simi]ariy, {n a lexical deciskon task, Taft (1982} claims
that it is orthographic similarity rather than homophony with a real word
that leads to increased reaction times to péeudohomophone stimuli. Both
“-these claims reflect an assumption that an orthographic visual image of !
words is stored in the lexicon.
Fﬁrther evidence for the salience of an orthographic image is
provided by Campbell (1983) when she reports that auditory exposure to a
particular spelling pattern in a real word, will act as a prime to the
production of this spg]]in§ pattern in a non—wdrd written to dictation. ’
It would not be surpéﬁgﬁng if exposure to a visual representation were to
trigger a particular spelling pattern. However, if the prime is a spoken
'word, which is not transcribed But still affects the spelling pattern,
this would seem to indicate that an orthographic image had been activated.
It is of 1nteres} to note that one subject in the study showed no effect
of priming. Thig was a'speech pathologist whose work was concerned

primarily‘with the phonetic analysts of the language spoken by patients,

’
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with the subsequent correction of their errors. Here hef concern was
only with the sounds of the language. The spelling patterns would Be
irrelevant. This appears to have resulted in the 'normal' responsé’BéTﬁéw“
overridden. (Before one drew too firm a conclusion from this one should
ascertain that the subject could indeed spell real, unprimed words.) It

i's impoﬁtant'to emphasize here that the priming item was only heard, never
seen. Subjects were required to listen to a mixed list of words and non-
words and were instructed to write down only the non-words they heard. The
priming was thus Tinked to the mental orthographic image and not to‘a

. "*—‘7\
In returning'to Ehri‘s work, she found that from a very early age, the

physical representation of the written word.

subjects she stydied were able to use orthography as an aid to storing
speech sounds in memory (Ehri and Wilce, 1979). Ehri found that visual
spelling, as opposed to oral spelling, was the most valuable cue in the
recall of nonsense words. This facilitating effect develops between the
first and second years of reading instruction and was found to correlate
highly with a child's word recognition skills., Further evidence that it
was the visual orthographic image that had this facilitating effect was
suggested by the salience of silent letters in recall tasks (Ehri, 1980).
If anything, the children remembered better those letters which had no
sound correspondence in the stimuli than those that did have one. In
another task, chiﬁdren were taught fo read non-words which followed one

of two alternate spelling patterns (e.g. wheople, weepel}. One half of

the group were given onesset of spellings for the words and the other half
received the alternate spelling pattern. The children were then asked to
write the words they had learned to read. Although they were not

completely accurate, the subjects tended to preserve the spelling patterns
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of the stimuli. Thus, for example, all the wheople mjsspe]]ings preserved
wh-, and all the weepel misspellings began with we-. Phonetic factors also
ﬁ]ayed a part in the children's efférts to spell the words, reflecting the
process of amalgamation involved in the creation of an orthographic
representation in the 1ex5c0n.

Although phonemic awareness is a prerequisite for fitting sounds -to
symbols in Tearning to read and spell, there is some indication that
reéding and spelling themselves also lead to an increased ﬁhonemic awareness.
Phonemes do not exist as separate entities in speéEh but rather run into
one another and are affected by other phonemes in their enyironmeﬁt.' When
a child learns to spell and can form an orthographic imaje, the symbols
allow it to conceptualize a word as a sequence of separate units. This can
also be misleading to beginning readers, however, since they may over-
generalize and perceive, for examp]é, three phonemes in rich, but four in
pitch, where there is one more letter. Thus not only is phonemic awareness
an enabling feature with respect to reading, but reading and orthographic
awareness can also be enabling features with respect to phonemic awareness
(Ehri and Wilce, 1980).

Formation of an orthographic 1magé is not, of course, confined only
to people learning to read and write in English., Nauclér's study of
misspellings in the spontaneous written work of Swedish schoolchildren in
grades 4, 6 and Tg;]éads her to a similar categorization of the process
involved in learning.to spell (Nauclér, 1980). She states that "lexical
items are likely to be specified not only semantically, syntactically and
phonologically, but aiso orthographical]y,\ﬁnd lexical access to words and
morphemes in arder to perform a written message might, therefore, be

accomplished directly by means of an 'orthographic key'."
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Nauclér's study looked at sﬁe11ing errors in relation to the doub1ing‘
of vowels in Swedish. At the grade 4 level, the children appeared to have
only vague ideas about doubling and would overgeneralize and use doubling
where it was not appropriate. However, by grade 6, there is a considerable
decrease in non-required doubling. ﬁauc]ér accounts fog/this by proposing
"that their visual recognition of words as units with cerfain spelling
pattérns or the recognition of permitted grapheme sequences as opppsed to
non-permitted (i.e. sequences never seen) has increased".

Earlier studies of Swedish speliing by Cederblad (1941) and Husen
(1960), both cited in Nauclér (1980), came to the conclusion that poor
speliers start out from "schemes which emanate from visual fdeas". .Lbfberg
‘ (1960), again cited in Nauclér (1980) claimed, however, fhat spelling errors
ﬁpe caused by inaccurate generalizations from spelling patterns; a -

specialized skill is needed, i.e _ the ability to retain and retrieve
special patterns, and this is mastered by the good spellers." These two
explanations are not necessarily incompatible. Good spellers would appear
to possess and to have access to a fully specified orthographic image, the
'special spelling patterns' of Lbfberg. They spell correctly and can 7
recognize misspelled words. The poor spellers often utilize a spelling
pattern which has some visual link with the\correct spelling of the word.
For example, in the instance a1ready cited where principal was spelled
princaple there 13;} connect1on with the v1sua1 appearance of the correct

spelling; hence a 'scheme which emanates from visual ideas' but not the

required spec1al spe111ng pattern’ wh1ch enables the correct orthographic

representation to Qi\iiijjfgd.
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Uta Frith (1984) has proposed an outline of the acquisition of
orthographic awareness, which she sees as a three-phase process, somewhat
akin to the Piagetian model 0% cognitive development where progression to
the next stage entails the development of new strategies which afe based on
the existing ohes. An important difference, however, is that in the
Piagetian model, the later stage strategies superﬁede those of the earlier
stages, In‘Frith's model of the development of orthographic awareness,
progression to the next phase- necessitates the devé]opmeht of new strategigs,
but these strategies may co-exist with earlier ones, and, in fact, must do so
when the learner has to interpret novef'stimu1i.

The three—phase'model is built up as follows:

.Phase I is characterized by the child's instant recognition of
- individual familiar words, Frith terms this the logographic phase. At
this stage the word is recognized as an unanalyzed whole. Phase II, the
é]phabetic phase, is the stage when the child begins to recognize that
there are grapheme-phoneme correspondences in the langquage, and that a
_. particular letter can be used to represent a particular sound. Phase III,
termed the ortHographic phase, occurs when the child has internalized the
orthographic repr;;entations which go beyond the simple grapheme-phoneme
correspondences, and which are used‘for lexical recognition in reﬁdinﬁ,
and for spelling the words produced in writing.

This three-phase process reflects the normal developmental progression
towards the acquisition of the skills associated with literacy. However,
the progression may fail, reflecting a breakdown at any one of thg three
phases. Failure to progress beyond phase i is likely to reflect "
difficulties with procéssing spoken language. If the child is unable to -

analyze spoken language adequately, it will be very difficult for it to
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assdciate an acoustic image with an alphabetic representation. However,
work with deaf subjects has shown that knowledge of linguistic structure
is not necessarily linked'to the ability to produce spoken language in a
form that a listener can understand. In a study by Hanson et al. (1983),
which examined "to what extent the acqu{sition of linguistic principles in
orthography is dependent on the spoken language", although it was found
that "good spellers, more than poor spellers, were found to make use of
Tinguistic regularities to spell words", some good deaf spellers had
virtually incomprehensible speech. There was 1ittle correlation between
reading and spelling ability for either deaf or hearing subjects. In the
main, deaf subjects read at a lower level than did the hearing subjects.
There were, however, a number of deaf subjects whose spelling ability was
greater than their reading ability, which is not usually considered to be
the case with hearing subjects.

At phase II, failure to progress is reléted to a failure to process
visual language adequately. Too great a Ee]iance is being placed on the
basic alphabetic principles of single grapheme-phoneme correspondences and
the orthographic principles, where units larger than a single grapheme
correspond to a phoneme, are. not acquired. In a tanguage with a shallow
orthography, such as Serbo-Croat, or Finnish, where the alphabetic and
orthographic representatioﬁs are identical, phase Il would presumably be
the end of the progression. In English, of.course, this is not so.

Phase 111 initially entails considerable effort on the part of the
child, but once the use of the orthographic princ}p]es of the language
is acquired, it becomes automatic. However, if-it is not agtained, the -
child has to rely primarily on the alphabetic Princip]es of the previous

stage, which will adequately represent the sounds of the words, but will
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not necessarily produce the correct visual representation. This end

phase corresponds to some degree with Ehri's amalgamation’ theory of word
recognition, though Frith deals solely with the orthographic image Egr_ég,
and does not discuss jts ro]e.in the 1éxicdn as a substitute fo} individual
_syntactic, phonological and semantic images which have been formed by. the

LY

pre-literate individual.

Orthography and the mental representation of language

Knowledge of the spelling patterns of words forms part of the'chilé's
(and the adult's) mental representation of language. Good spe]]grs appear
to possegé and td/have access to a fully specified orthographic image which
they can use in writing a word. The formation of, and access to such images
would account for Glushko's findings (Glushko, 1980) and those of Taft
(Taft, 1982). Access to such speiling patterns will also contribute to
the ability to read and spell non-words analogously. The real word image
provides a model for the non-word spelling. Poor spellers, lacking tﬁfs
fully specified image, or pogsibly lacking access to it, have to rely on a
phonological strategy, inaccurately relating the spelling pattern to the
word, producing, in most cases, possible, but incorrect representations of
the words they cannot spell, Studies to be cited below will show this to be
the case, at least in English, in all but some neurologically damaged or
language disabled children. Phonclogically acceptable errons make up the
large part'of the erfor corpus for both good and poor spellers. In Swedish,
too, Nauclér claims that a strong phonological influence is present in the
errors made by theo]dérchi]dreninthatinfbn1y~those misspellings that do not

1) alter pronunciation if the word is read aloud

2) shift the stress pattern of the word
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do the errors fail to decrease with increasing education and experience."

3) result in non-permitted grapheme sequences

In other words, the errors that do persist are phonologica]]y) and
orthographically possible.

Spelling has tended to be regarded as one of the subskills that
developed naturally as the child learned to read. Recent:work indicates
that although orthographic awareness is indeed one of the subskills, it
also has some far-reaching psycholinguistic 1ﬁp1ications as regards the
development of meta?inguistic ability in both first aﬁd second Tanguage
lTearners, and even has relevance as an instrument of phonological change
in a language. For example, Levitt (1978) claims "that the influence of
orthography on phonology has been a significant factor in the development
of Western European languages, of much greater importance than has
generally been admitted by linguistic scientists.” She cites such
influences as Greek and Latin loanwords; relatinization of words leading
to a change in pronunciation (as when parfitte was reanalyzed and reformed

-\
on the Latin model, so becoming perfect); phonemic distinctions which are
not reflected in the orthog#aphy may disappear, as has been the case with
close and ogifrg;jn [talian; and orthographic distinctions ma{ lead to a
phonological distinction as in the case (in Britain) of the minimal pair
whale/wail - a distinction which used to be confined to northern England,
Scotland and Ireland. |

Bentur (1978) in a study of literate and pre-literate speakers of
Modern Hebrew found that 1iterate speakers were more consistent in their
ability to produce possib1e; but non-exjstent, derived forms from actual

lexical items than were the pre-literates who had no orthographic image

to cue them as to which possible derived form was the most likely. Bentur )
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points out that this referehce to orthography is optional rather than
automatic, but it is an indication that orthographically based phonological
rules may reflect a part of the literate speaker's mental representation of '
the Tanguage and should not be overlooked. |

It has indeed been claimed (Ei1liott and Needleman, 1§76), that "written
language abilities may be innate, i.e, they are not produced by learning and
experience but are only activated by learning and experience." .If this were
indeed the case, it would be reasonable to claim that orthography is an
essential constituent of the mental representation of language among
literate speakers.
| There is some evidence that the type of orthography (whether shallow
or deep) of a language may influence certain psycholinguistic processes. In
a study which examined the possible coding differences in lexical decision
tasks between the users of a language with a shallow orthography {Serbo-
Croat) and users of a language with a deep orthography (English) it was
found that a phono]og%ca] code was more efficient in accessing the lexicon
for the Serbo-Croatian readers, who say what they see, whilst for the
English-speaking subjects; a direct visual code, rather than a phonological
code was more efficient (Katz and Feldman, 1981; 1983). It was also found
that using a direct visual code was a strategy employed by the mature,
skilled readers of English, whilst the younger (grade 5) English speaking
subjects appeared to prefer a phonological code. It thus appears that at
some point between grade 5 and adulthood, a shift in strategy takes place.

In an orthographicaily shallow system, the phonological and visual
levels of analysis will be identical, or virtually so. In a deeper
morphophonological system, such as that of English, this will not

necessarily be so. It is therefore advantageous, or even essential, for
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phonologically accessed items in English to be monitored by a direct access
route. An indication that this appeared to be taking place was given in one
of the tasks carried out in the present study. When presented with an
unfamiliar word in a naming task, the initial response was to access the
word phonologically, but some direct visual checking process also seems 1o
be at work. For example, the word colonel proved to be a very difficult ~
word for most of the subjects tested in the study. The children would,
typically, start to sound the word out, using a one-to-one translation of
grapheme to phoneme, resulting in [kalona{] the older, more sk111ed
readers would then correct this response, as a result, t‘seemed of
eventually accessing the word by the direct visual route.

Although it is usual to regard English orthography as confusing, at
best, with regard to its use as a guide to the pronunciation of the
language, it has been suggested that for second language learners, there
are rules 1inking the orthography and phonology of English, which
far from hindering foreign speakers, may even be used by them to predict
the correct pronunciation of the language (Dickerson, 1978; 1980).
Encouraged by t%e claims in SPE with regard to the English orthographicl
system being optimal for the  language, Dickerson examines just what the
learner needs to know in order to be able to predict pronunciation from
orthography. The- two critical factors appear to be the stress pattern of
a word, and the vowel qua]ity.of jts components. In the SPE system of
stress ass1gnment the rule applies to an underlying form whose vowel
quality is already specified, However, for the learner to predict vowel
quality from the spelling, the stress pattern must be known. The
Eircu1arity of these conditions is obviously unhelpful to the language

Jearner. Dickerson claims, however, that this circularity can be broken.

7
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Whilst stress allocation rules in technical Tinguistic treatments may
depend upon vowel quality being known, for non-native speakers ;f the
language, Dickerson proposes a set of non-technical rules which rely on

. the spelling pattern of two key syllables in the words in questioni
Dickerson claims that since the learner is thus able to place stress,By
‘use of a spelling configuration, rather than by use of vowel.quality, and

"betause ish has such a good orthographic system, learners can make

accurate stress and~yowel quality predictions using no more than the
conventional spelling of words as a basis."

The foregoing provides some indication that orthographic knowiedge
may play a larger rd]e in the mental representation of language than had
been assumed in the past. There are a number of reasons for spelling ability
having been categorized as being of peripheral importance. First, as
a]reédy noted, a spelling deficit does not present as great a handicap as
does a reading deficit., Second, spelling ability would appear to be
something one either has or does not have. In the case of most cﬁiﬂdren,
it seems that the good spellers spell correctly with only minimal éffort
once the'orthographic principles of the 1anguagé have been acquired,
whilst the poor spellers, even with maximal effort, continue to be poor
spellers,

It is of interest that these poor spellers can be further divided
into those with reading problems and thosg without. Since in a literate
society, the inability to read will be a considerable hindrance, of much
greater effect than the 1nab111ty to spell, effort is expended on trying
to improve the reading ski]is of the disabled, and the spe]Iing skills
are usually dragged along in the wake of this effort. Those who do not

appear to have reading problems, and are thus able to function reasonably

Y
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well, consequently do not demand as much time and attention for their
spelling problems from their teachers, In addition to this, or perhaps
because of it, these children can also learn to develop strategies to
cope with their spelling difficulties.. These can range, as already noted,
from avoidance of words they find difficult, to learnfng to use a
dictionary, to a decision, whether conscious or not, to pursue a course
of studies, or a career, where writing is less important.

In a study carried out with a group of psychology students (Cox,
1978), who were divided into good and poor spellers, it was found that
males who received a high. score on the quantitative (math skills) section
of the Scholastic Ability Test‘(SAT), received lower scores on the spelling
test they were given. The students were further classified as sensitizers
or repressers. (Sensitizers afe defined as 'obsessive-compulsive'
individuals who intellectualize and ﬁttempt to control anxiety-arousing
stimuli and ;ituations. Repressers, on thg other hand, are impulsive and
avoid anxiety-arousing stimuli and utilize denial and rationalization to
deal with situations (Byrne, 1961; 1964).) Those classified as
sensitizers were also found to be superior in spelling ability. The poor
spellers thus tended to be males with high mathematical ability who were
classified psychologically as repressers. Spelling thus appeared to be
related to personality, and on these grounds, the poor speliers might well
be 1ikely to avoid the possibly anxiety-arousing situation of being
expected to be able to spell correctly by channelling themselves into a
field where their mathematical ability would outweigh any other short-
comings. It is to be noted, however, that a marked lack of spelling

ability does not absolutely preclude individuals from pursuing courses of
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study where spelling skill would be desirable. Perhaps denial avercomes

ﬂ . v “u ]
LA |

avoidance in such cases.

Defining the problem

The sub-group of poor spellers who have no apparent problems in other | i
areas of literacy present an interesting area of study for those interested 5 4
in the acquisition of the skills necessary for the development of literacy. ‘
As evidénced by work with brain-damaged patients, the partial breakdown of ¢/’%
language skills may be the mgst rewarding source of iﬁformation on what
factors go to make up the 'normal' undamaged system. If one is to study
how 1iteracy skills develop, it is nbt necessarily revealing to stﬁdy only
the skilled readers and writers. Nor, on the other hand, is it always
useful to study'those cases where all aspects of 1itera¢y skills are at-a
Tevel lower than would be expected. In such cases, it may be difficult
to separate out which factors are causal and which correlational.

However, if‘one has a group which is only partially disabled, as are
the children who read well but spell below grade level, it may be possible
to use this dissociation to determine just what is involved in writing words
down on paper,.as opposed to what is involved in reading these same words.
Breakdown in one modality, without an ahparent parallel breakdown in the
other, indicates that reading and writing are not merely mirror images | i
of the same process, but are rather two separable, but related, aspects of '
one process. It is the intention of this study to examine this discrepancy
in a group of elementary school children in grades 3, 4 and 6 who read at
or above grade level, but whose level of spelling ability is considerably

below this level of achievement.
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. Although an awareness of spelling problems is not new, in the past-

“there has been a tendency to associate such problems with a generally low

overall level of scholastic ébi]ity. or even as recent]y as 1980, to link
spe]ling problems to “poor teaching and a comic-book habituation" (Mosse,
1980). If it were really the case that>41 problems could be 'I.arid on the
shoulders of incompetent teachers one would expect to find whole classes
who were unable to spell. .This is not generally the case. Rather, one
finds -a widé range of ability in most classes, with a few students at each
end 6? tﬂe spectrum of ability,land with the majo?ity clustering at a mean
close to the actual grade level norm. B

One.gf the firs£ considerations to be taken<?;fo account is to
determine how the group o} good readers/poor spellers differ from their
peers who can both read.qnd spell adequately. Obviously, the poor Spe1]ers ‘
nahk more errors, as measured by standardized spe]ling tests. Apart from
the number of errors, however, one needs to examine what types of error are
made and whether there is any diffgrence betwéen the poor speliers énd thé
good speliers in this ;eSpect, or Qhethér the poof spellers merely form the
Tow end of the continuum of spelling ability, with no other 'di fferences
being apparent. A number of studies have examined thése questions.

Hollingworth {1918) claimed that for the poor spellers she studied,

there were some who differed in degree but not in kind from their peers who

S~rood Spe]1ér5_' They were simply at the low end of the continuum for

spelling ability ana d;d not suffer from a 'special d{sability' with
regard to spe'l]-ing.1 On the contrary, she noted that 80% of the poor
spellers had some other reason for spelling poorly. These other reasons
included gengral iﬂte1lectua1 weakness, lack of interest, distaste for

1
mental drudgery, intellectual inertia, previous learning in a foreign
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language, sensory ‘defects- and bad handwriting. -It is poésib]e that there
is some confusion betweeﬁ.pause and effectjin this list since an inability
to master spe1]jng ski]is could well lead td a lack of interest, distaste
for mental drudgery that produced no‘results, and intellectual inertia.
Bad handwriting, even now,-is one strafegy adopted to conceal a lack of
kZ;wledgé of how words are §pe11ed {(Frith, 1984), although good spelling
is no: necessarif?massociated with good handwriting.

Gates (1922) in reviewing Hollingworth's findings concludes that
Hollingworth believes the basis of 'special disability' "...is to be
found in the function of the central nervous system", but disputes the
validity of this belief. He writes, "It is difficult to picture the

neurological condition which might underlie the inability to form the

‘particular connections.involved in spelling, when the subjects can read

and perform other verbal functions without difficuity.” Gateﬁ does not
dispute that there are {ndivigua1 differences in spelling ability, or that
some types of learning disgﬁqiities may well be caused by a malfunctioning
of the central nervous systemT- As is now well documentéﬁ, d#%spciations

in reading ana\wRitiﬁﬁ ability after brain injury do indicate that ddmage

to certain areas of fhe bziip can lead tp an acquired reading or spelling

deficit. However, this-s not to claim that poor ;Pe11ers'are brain-
damaged, A cognitive deficit of-some sort is apparent, but there is, as.
yet, li£t1e conclusive evidence that 1inks this with a specific
neurological deficit. Neverthéﬁgsé, it is possible that the deficit maff
be linked to some inappropriate cerebral organization. (Inappropriate,'
that is, for effectively performing tﬁis~§articular task.) An .

inappropriate reliance on one or other cerebral hemisphere has been shown

PR
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to be linked to certain sub-typés of deye]opmenta] dyslexia. ft is thus
- not impossible that a spelling deficit might also be linked to a similarly
| inappropriate strategy.

The same difference in degree but not in kind as observed by
Hollingworth js noted by Holmes and Peper {1977) jn their examination of
the spelling abi]ify of normal and retarded readers. Boder {1973) had
claimed that spé]]ing patterns of dyslexic readers could be used
diagnostically to indicate the type of reading disability present. Holmes
and Peper, however, found that their retarded readers (aged from 9:0 to

"11:11) had an almost identical pattern of errors to that of normal readers
1n-grade 5 and differed only 1ﬁhthat they made many more errors. Holmes
and Peper suggest that possiblyfby this age, the more divergent patterns
have been eradicéted. It isngdér's claim, However, that‘the error
patterns are, in fact, enduring ones.

Hhiting‘and Jarrico (1980), in contrast to this, carried out a study
of the spelling error patterns of normal readers in order to validate
Boder's claim that there was, indeed, a 'normal' spelling pattern for

J'‘normal’ readers. Boder had claimed (1973) that normal readers can spell
" 70-100% of their sight vocabulary correctly and that 70-100% of their -
errors will be good phonetic equivalents (GFE's}. Whiting and Jarrico
found thathwhen presented with words at grade level to reaﬂ and spell,
children in grades 3, 5 and 6, on average, spelled 80-91% ﬁf the words

correctly, with no child getting less than 65% correct. The highest
number of correctly spelled words was for graﬁe 3, as was the highest
number of words read.cofrect]y. The GFE's were 90% in grade 3, 75% in
grade 5 and 82% in grade 6. The higher scores in grade 3 probably

('_.
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reflect, at least in part, the regularity of the words to be spelied and
read since these become 1ncreasingly'irregu1ar as thé grade level increases,

Kinsbourne and Warrington (1964) when looking at two groups of children
with cerebral cortical deficits who also showed a verbal/performance IQ
discrepancy found that those children with a-higher performance than verbal
IQ spelled less well than they read, and also spel]éd in.a more deviant
manner thanfthose with a higher verbal than performance score. However,
both groups were ketarded, and both had neurological deficits. As
Kinsbourne and warrfngton point out, these groups probably represent only
a very small minority within the bopu]ation of retarded readers and
writers, |

Nelson and Warrington (]971) compared reading and spelling retardates
and spelling only retardates. The former group made more phonologically
inaccdrate errors than did the Tatter group. Furthermore, this péttern
remained the same at the absolute levels of spelling achievement
indicating that-fhe problem is not just a unitary lag in a developmental
séquence. This finding™way be compared te. thé results of a_]argg scale
study performed by Satz arnd Morris (1981) which showed that the Tanguage
deficits of the children studgéd were also not merely the result of a
developmental delay bht reflected, rather, a permanent dysfunction.

Nelson (1980) looked at th; spelling abilities of normal and
dyslexic readers from the.point of.view of what types of error were made.l
Nelson took three popular and prevailing theories accounting\%oﬁ dyslexia:
that it is a sequencing problem, that it is the result of an\impairment of
the visual perception and/or analysis of the written word, or that it is
the result of a deficiency in the auditory process. The word 1ist given to’

the children to spell was analyzed for order errors, orthographically

-t
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illegal errors (visu;1 analysis) and phdnologically inatcurate errors
(auditory analysis). When the first twe ty errors made by both normal
and dyslexic children|were'ana1yzed, virtually the same pattern of errors
W§s observed for both groups. The dyslexics did make more phonologically
inaccurate errors than did the normals, but the proportion was still low,
and the‘majority of their errors were phonolpgicaily plausible, as were
those of the normals. There were very few order.errors and although the
dyslexics made slightly more orthographically illegal errors, this was not
significant even at the ten per cent level. This examination of spelling
ability thus demonstrates that at least three of the popularly held
beliefs about what constitutes the probiem in dyslexia Are unfounded,
and that with regard to spelling ability, the types of errar made by -
dyslexic readers are virtually the same as those made by norﬁal readers. 
Another study which examined sequencing ébi]ity and spelling was
carried out by McLeod and Greenough {1980). They found that in Short
Term Memory tasks given to good and poor-spel]ers,‘a1though the good
spellers showed a superior immgdiate gross memory for linguistic
stimuli (i.e. fhey were better able to recall all the items inen,
whether in order or not), there was no difference in sequencing ability
over and above the gro§§ memory advantage of thé good spellers. However,
the good spe11efs were much better able to exp161t sequehtia] nedundancy
than were the poor spellers. This may be reflected in their sdperior
. speiling abi]jty in that the good spellers are more aware of which
jetters go-together in particular words than are the poor spellers who
have been unable to internalize this redundancy and are therefore unable

to exploit it. The children in this study consisted of the best and the
J
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worst speliers in each grade'studied, but with no other abilities being
takenAinto accéunt.

Frith has been one of the first to examine the pfob]em of the
unexpectedly poor speller, the good reader_who cannot spell. In Frith
(1980) she looked at three groups of children: good readers/good spellers;
good readers/poor spellers; and pdor readers/poor spellers. The errors
made‘by the first two groups were found to be very similar in that the
errors they made were"cbnsistent1y phono]ogiéa]fy accurate, whereas the
third group, whose reading and spelling were both lower than would have
been expecteq, made inconsistent and phonologically unacceptable errors.

Perin (1983}, however, found that in a group of slightly older
children divided into the same three types of groups, 67% of the errors
made by the good readers/poor spellers were phonologit¢ally inaccurate,
whilst 56% of the poor rééders/poor spellers group's errors were of this
type. The first group, the good'readeé;Vspe1]ers, made top few errors
overall for them to be)c]assified in this way. |

« In a previous std@y (Perin, 1982), which involved scHoo]']eavers and
adult literacy students; Perin had found thatjkhe good réaders tended to
make phonologically acceptabie errors, whilst the poor readers tended to
make more phonologically unacceptable errors. Perin takes this to
indicate that the poor readers,either-tended to rely on the general visual
‘appearance of_the.word, or did not have sufficient knowledge of the rules
relating grapﬁemes to phonemes.

Similarly, Carpenter (1983) in a study of the spelling error profiles
of able and disabled readers found that disabled reatlers produced more

phonalogically incorrect errors overall, and produced more unrecognizable

errors than did children of the same age who were not disabled readers.

¢
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However, when compared to younger children of equivalent reading ability,
a greater degree of similarity was found.

One other factor that has been considéred in relation to chi]drén's
spelling ability is that of word claqs, ahd whether there is a difference
with reggrd to the closed, as opposed to the open class of words. (Closed
class words are those words which belong to the class of grammatical words,
the 'Tittle words' of the lénguage, prepositions, conjunctions, etc. By
its nature, this class is closed and very rarely gains any new members,
though members may fall into disuse and be lost. The open class, on the
other hand, is made up of those words which have a greater degree of
representational meaning. Bﬁhits nature, this class is open-ended and may
have new words added to it.) l%here is clear evidence that these two ciasses
do have a psychological rea]ity beyond the imagination of the Tinguist.

For example, children learning to talk first use open class words, and
later add members of the closed class {Brown, 1973). In addition, .some
brain-damaged patients with language deficits may display a differential
loss with regard to the two classes, both in oral and written language.
This differeﬁce may, however, also be related to access, or lack of access
to abstract as opposed to concrete concepts (Bradley, Garrett and Zarif, "
1980; Morton and Patterson, 1980). . ' |

In view of this, Bruskin and Blank (1984) gyxamined the spelling
ability of two groups of subjects, one from grade 3 and the other from
grade 5. The children were given a 1ist of 16 Qouns, 16 verbs and 16
non-content (closed class) words to spell, and their performance on the
different types was compared. It was found that "non-content words ‘were
consistently more difficult than the nouns or verbs". -However, interesting

as this finding is, it should be noted that this study was unable to take

-
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into account the orthographic irregularity of the words spelled and a large
number of the non-content words in the language also rejoice in some of the
more improbable spelling patterns of the language.

In the present study, although several non-content words were included
in the various word 1ists used, there are not enough for any useful
comparison to be made.

From the findings of ihese researchers then, it appears Ehat chi]dren
who are. good, or average readers, will, in gengraI, make the same sort of
spelling errors. }hé words they misspei] sohn& correct, but fail to
conform to the conventions of the English orthographic system. The picture
for the poor, or below-average readers is less cfear. Some resegrdhers
find they too conform to the normal pattern, differing only in degree
(Holmes and Peper, 1877; Hollingworth, 1918; and Nelson, 1980). Others
have found that retarded readers will also. differ in the type of error
they make {Frith, 1980, for otherwise normal children; Kinsbourne and
Warrington, 1964, for neuro]bgical]y impaired children; Carpenter, 1983,
for reading disabled children; and Nelson and Warrington, 1971, for
reading and spelling disabled children compared to spelling only
retarded subjects).

The problem then remains to examine in what way the chifdren who
cannot spell differ from their peers, to invgstjgate whether possibly

¥

giving them a different strategy for spe1]ihg'might help the retarded
spellers, and to spech]ate where in the process the problem arises which
. allows a child to learn to read adequately, or even very well, but which
prevents the same child from being able to write down correctly those
words which present little or no problem fqr children of the same age or
level of achievement. |

: s
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Formulating the model

In order to examine where the literacy skills break down, as they do
in the case of the good readers who are poor spellers, it will be
necessary to formulate a model of the unimpaired system so as to be able
to indicate where the process may fail.

A child learning to read and write has already established a grammar
of spoken language which has now to be expanded in order to incorporate
the new information. It must also add what it is learning about written
language to its mental representation of spoken languagel This might
be considered to be ah easier task than learning to talk. The symbols in
reading and writing ard discrete and concrete. However, it must be borne
in mind that fhe‘discrete, concrete syﬁbo]s have to be mapped onto an
phonological representation of the intangible, non-discrete stream of speech sounds.

In learning to déal with the wor]d-around jt, the child has already
had to solve numerous cognitive problems. Language learning, whethéf
spoken or written, is just 6ne more problem the child has to solve. One
of the strategies thé child has applied to solving cognitive problems,
including learning to talk, is to extract regulérities, and to generalize
from them. This same process may appropriately be applied to learning to
read and write. However, prior to any problem solving taking place, the
problem has to bé encoded in a form appropriate for mafipulation by the
inteliect. That is, the concrete aspects of the problem have to be given
some abstract representation. Consequently, it is claimed that in dealing
with the problem of solving the relationship of written symbols to language,
or relating spoken language to writing, the preliminary step‘taken is to

make an abstract auditory or visual feature analysis which allows the
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problem access to the computational processes of the brain, which can thus
deal with an abstract representation of perceived ;ea1ﬁty.

The model is .intended to represent the process of both reading and
writing, and to show the relationship between the two. However, in the
interests of clarity, reading and writing will be dealt with separately,
and we shall begin by looking at the model as it relates to reading
(Figure 1),

The child has already developed a pattern recognition mechanism in
its deé]ings with the world around it. The ability to extract, to encode
and to store the abstract features necessary for recogﬁition has been
functional for some time, and most children are able to apply this skill
to dealing with written language structures, There are reports of
chi]dreq as young as 12 months of age being able to recognize letters and
even a few words, though they are not able to say either the words or the
letters (Steinberg and Steinberg, 1975). Howéver, this ability usually
develops somewhat later for most children. Just what visual features have
to be extracted to make an abstract feature analysis is somewhat difficult
“to determiné, but it is likely that it will incdrporate information about
such thinés as word length, general shape of words and letters, etc.
| In the early stages of learning to read, this aBstract analysis may
lead to the formation of specific, whole word images. For gxamp]e, the
names of soft drinks or cereals may be able to be read only in the type
face with which they are most commonly associated. The images of the
words have not been incorporated into the system but exist as individual
jtems. A similar lack of generalization was demonstrated by the small

girl who had learned to read two words by the sounding out method. She
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p?oud]y displayed her knowledge, claiming that she could spell two words,
[ka] [2] ] t2]) spells pig and Lpa) [1] [g2] spells cat. The items were
stored, but not in a usefully systematized form. This initial acquisition
of unanalyzed items can also be seen taking p]ace)when a child first learns
to talk. Words learned in the early stages of acquisition may sound much
more adult-like than they do as the child develops a phonological system
of its own and fits words into it. These early words are what Moskowitz
refers to as 'phonological idioms', un%nalyzed wholes which are external
to the system {Moskowitz,”1970). It is reasonable to assume that a
similar process may take place in the very early stages of the acquisition
of written language.
Once the abstract feature analysis of the stimulus has been made,

the output from this analysis is passed to the central orthographic

image compohent. If a matching image is activated, this in turn is
encoded and sent to the response buffer for appropriate action.

The concept of the orthographic image was discussed aBove'(page 19).

In acquiring spokén language the child has already constructed a
.phonological, syntactic and semantic representation for all the items in
its vocabulary and has now to!add a further representation, an
orthographic specification for all these items., Since the capacity of
the brain is finite, an ama]gamatiqq;bf Fhe written and spoken
representations would make more economicﬁ1 use of the available capacity.
This is what is involved in the formation of the orthogra:‘QC image as
proposed by Ehri (f980). The orthographic image amaigamates visual .
information with phonological, syntactic and semantic information,

encoding the whole in an orthographic representation used for

j



recognition in reading and for p}oduction in writing. The whole of the
stored linguistic information is thus accessed by the activation of a.
single unit.

Thelquéstion then arises as to‘whether this orthographic image is in
fact part of one system serving both reading.and writing, or whether there
is one'image for reading and one for writing. The uncertainty arises
because the requirements of each activity, although related, do differ. -
To read, a partially specified image will suffice. Subjects can read
degraded text with reasonable ease (Frith, 1980}, and quite glaring errors

.-zcan be overlooked when proof reading. Recognition, then, can come from
partial cues, and it is probable that in skilled, fluent reading, only
partié] cues are accessed. Letter-by-letter reading would be very slow
and inefficient. However, fully specified images are available for

'readingt G]aring errors are not always overlooked but will spring out of
the text and halt the -fluency of. the ‘reading process. The routinely
accessed image may thus be a partially specified one which faci]itafes
fast, and efficient recognition and nroﬁessing of the written stimuli,
but underlying the 'working image' is a fully specified one which runs a
check on the réutine functioning of the partially specified one. This
fully specified image is also the ‘one which is used to generate written
words. Thus a single, two-level component may serve both systems of
reédingland writing.

In the very early stages of learning to read, the feature analysis
performed by the child may gf&e a gene;alized representationlof the whole
word which is éufficient;for Fecognition, but which may also be general
enough for false recognition to take place. If a new, or less familiar

word being read has enough features in common with the stored
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representation of a more fam111ar word, an incorrect- response may be
generated, particularly if the child has not yet grasped the :e1evance of
serial ordering. This would account for the frequent confusion between
words such as was/saw in beginning readers. In the beginning reader, an
"incorrect analysis may provoke a respoﬁgebbecause the system has not yet
stab%lized and the thresholds are not fully established which will allow
only a correct responsé to be generated. The stability will come with
increasing exposure to reading and writing. (The concept of a threshold
to be excéeded is based on Morton's logogen model .(Morton, 1980), where
a stimulus provokes a response when there is suff1c1ent activation of the'
components of the e%tn1/¥or a particular word to reach a threshold, and
for the word to be then passed to the response buffer which will enable
it to be'producea in the appropriate form. This aspect of processing will
be dealt with in further detail below.) |

The child wi]*f&végtua]]y learn that guessing at the words is only a
partially adequate strategy for reading and it will then be combined with
a 1etter—b¥-1etter ana]ys{s of new words, which will also allow for the
formation of a fully specified image. As reading experience increases,

the two aspects will beﬁome integrated, a11pwing for fast access via a

partia]Ty specified whole-word representation for reading, but with a

"~ fully specified image available for writing words that are in the child's

sight vocabulary, and for monitoring the reading process.

It is obvious that actual orthographic images cannot be formed until
the word has been encountered in written fdrm. Hew words, and nonsense
words, will thus have to have available an alternate route for processing.
The most likely route would appear to be a route which in&o]ves the use of

grapheme-phoneme conversion rules, as proposed by Coltheart (1978). This

~
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rou%e runs parallel to the normal word recognition route which contains
the Iexico-semantic.1hformation, as well as a phonological specif{;ation.
(This 'normal' route goes via the orthographic imége component in the
mode being‘presented here). It is also suggested that although the new
and nonfwofds have no entry in the orthographic image component, there is
arhartial activa@ion of similar entries in this component, which
distinguishes this model from the one presented by Coltheart. The
activatiogfof such images is insufficient for them to réach threshold and
E[bé sent to a response buffer, but is sufficient to make these additional
"§2Les available to réinforce the GPC (grapheme-phoneme Eonversion) response.
Marcel {1980) has claimed that the normal, lexical route is, in fact,
the only route and the analogous entries generated are sufficient for
interpretation of ail words, be they known, new or nonsense words. ¢
Although this would make for a more parsimonious system, it is difficult

to demonstrate that NIST, for example, is being read by analogy with MIST,
. \

or HEST, as opposed to being parsed into graphemic units and converted /)

into phonemes. ‘ : \\\‘/51&
In suéport for the existenqe_of a parallel non-lexical route, thefé

is evidence to suggest that some adults with &cquired readiﬁg problems

following brain damage, are using a GPC route to read. In surface

dyslexia, the patient reads regulariy spelled words better than

jrreqularly spelled words, reading sew, for example, as [su], on the

mode1 of ‘the much more frequent correspondence as found in new, blew,

few, etc. According to Coltheart (1984}, using the GPC route "i" permits

correct reading of regu]af wordé; but produces regulérizations in the ) s

reading of irregular words, since the GPC stage uses the most common

orthographic phonological cd?respondencas of English. Stress errors will

e



~3

a.
o
s

. 47,
g =

also result from fhe.use of the GéC route because, for many English
bo]ysy]labic_words, there is no rule which correct]y.predicti stre;s:
knowing what stress to use depénds on knowiﬁg what the word is, and such
word-specific knowledge is not available when the GPC route is used to
read aloud." In this particular form of acduﬁrgd dyslexia, spelling
ability is also impaired. "The gfrors, however, are typically phono-
logically acceptable, as would be the case’if the GPC rules were befng
used. Some of :the errors, however, suggest that there may be some ‘input
from the ‘normal’ orthogfaphic image component; for example, hydrau]ig
was spelled highdfo]ic; [haﬂ appears to have activated the irregularly
spelled lexical item Qigh, yhich has no connection with hydraulic, other
than phoho]ogical]y. It ﬁax also be possible, of course,‘that high,
although apparently ifregular, may be the most frequent orthographic
_representatioﬁ of [haﬂ in the Eng]ish_]anguage, and as sifh wog]d bg

the most likely form for a surface dyslexic to choose. On the évidencé

Y 3

of this one example, Howevér, either speculation is equally valid.

When one looks at the surface dys]exib's.performance, it is counter-
intuitive o suggest thaf a GPC réute would have been generated, de novo,
in the damaged brain. Rather, it 1sfpreferab1e to claim tﬁat when access
to the lexical route' is impaired, the readér falls back on‘the secondary
GPC route which has always been there, playing a subsidiary rele. . It is b
thus proposed that if there is no crthegraphic-image for a stimulus, the
GPC route is avéi]ab1e for interpretation. .

Before turning to the writing side of the model, it may be useful to
rev{ew the p&Ocess so far proposed. The reader, faced with a written word,
first performs an abstract feature anaiysis of theﬂ;timu]us. The output

a
from this is then passed (a) to the central orthographic image component,
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4nd at the same time, (b)_to the'GPC conversion component. If the input
can be matched to a stored image in (ai, a respoﬁse is activatgd which fs
encoded and sent to the response'buffer for appropriate action, At the
same time, the output from the abstract zjsual feature analysis has ‘also
been passed to the GPC component. Route (a) will horma]]y be faster than
. route (b). However, in the casgpof i:freﬁuent'wofds,'the GPC route may
ﬂaroduce a response before the orthographic image component can do so. It

-

. 1s assumed that sane infre \SEEonrds have a longer latency in naming
/fiigsq’fhefgimust be sofe hierarchical orgaﬁ?zatidn'WTth{n the central
component. In the cgse'bf new, or non{words, for which no othOgraphic,
image is stored, only the GPC Eouté will produce an oyert fesponse,
although partially activated responses, below threshold, in the |
orthographic image component may influence which particular GPC is
actually selected. Whichever component arrjves at a ‘response first,
~ this will be encoded and passed to the response buffer for appropriate
action.
When one comes to wé{?%ng the words of the ]anﬁuage, it is proposed
thét, again, an abstract feature anélysis is carried out, wnéther_it be
of aword to be written to dictation, or of a word generated within the mind

of the writer. The output of this abstract feature analysis is fed into

the orthographic image component where the phonological and lexico- o
“ semantic components combine {P produce the oc;hégraphic image of the word,
which can then be passed to the response buffer and can be translated into
. : -

fhe appropriéte written form. In the case® of unfamiliar, 6r non-existent
, 9
words, there will be no stored image and the phoneme-grapheme conversion

route will be brought into play. As in reading, there may be partial

L4

activation of the phonological and semantic éntries assi&iated with

~
i
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similar words and these may influence the decision as to which PGC rule
to select (as was suggested in the case< of hydraL]ib above). This factor
may also aﬁcount for the finding that good spellers, when spelling non-
words, are both conventional and consistent, between trials and between
subjects (%rith, 1980). Activation of the ;ea1 word orthographic imageg
influences the selection of the particular ﬁhoneme-érapheme conversion :
rule chosen. A previously activated orthographic image may also prime a

" non-word spelling, as was found by Campbell (1983). |

It 15 proposed that Ehe foregoing represents what takes pldce when
subjEEE;’with average or good ability read and spell. Since it has not
‘been thelcdncern of the experimenter in this instance to examine the
faj?ure 1n'the,p}dcess that leads to a deficiengy in reading skill, this
aspect of'literaty will not be discussed here, The problem with whjch the
present enquiry is concerned is that of a partial bregkdown in the
acquisition of literacy'skills, where the subjects appear to be average
or good readers, but ébpa]lﬁng spe]1ers, the 'unéxpectqggy poor spellers',
as Frith has categorized them. A child who reads at 1eas£ a grade above
the éverqge level of achievement for its age group is not having any-
difficulty relating visual stimuli to 1angﬁage; However, if the same
ph11q'i§ spelling one grade or more below the expected level for-its age,
it is evident that the child does not hgve a full command of the sk{1}s

associated with literacy. : -

In order to account for this discrepancy, it is sugéested‘here thaé
at-a crucial stage in the child's devel;pment of reading and writing
skills, the 'unexpectedly poor sbe]]er' fails to acquire the ébi]ity-
automatically to make a dual entry in the orthographic image store. As

- has already been outlined, the dual entry.consists'of a partially

e
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specified working image sufficient for reading recognition, together with
a fully specified image needed fgr monitoring reading, and also for
genérating writteﬁ words. Normal reading is possible usfng only a
partially specified image; With a partially specified image, it is
feasible that more than one possible response could be generated.
However, context of the passage'being read will eliminaté most of the
inapprqPriate candidates. ,Proof—réading requires the use of a fully
specified image, of course, but this is a specia]iied aspect of reading,
and one may read for pleasure and for information without ever proof-
readiﬁg. However, a partially specified image is not adequate when it
comes to wrifingf For this, a fully specified imagé 1s necessary. The
formation of this fully :specified image has probably become aﬁtomatic
at an early stage in the process of learning to read and write, but
failure to form the dual image will not become apparent until the child
is expected to write irregulariy spelled words.

In the early séages, children afe expected to be able to read and
write regularly spelled words, words, that is, that caﬁ be sbe]lgd
using phoneme-grapheme convérsion rules. Spelling deficits in the early
grades are likely to be.abparént primarily in those children who have
" other 1jnguistic and-cognitjve deficits and.are unable to grasp thgse
rules, By the time they are éxpected to be able to spell more
‘i}regu1ar1y spelled words, the unexpected1y poor spel]ers‘have not
estainshed the correct strategy which would enable them to do this.
That is, they have not leaFned‘to'fonnaﬂfu11y specified image'éf the
words they read. Consequently, they continue to rely on the PGC rules
which have worked in the past, buf are singularly, or more particularly,

plurally inappropriate for writing English words. Because of their
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reading expérience, these children do build up some word-specific
associations for these rules. For example, they know that certain wqrds
in- English have (unspecjfied) silent letters in them, and conversely,"
that cértﬁin letters can be silent fn Enélish. This explains the
‘reasoning of the 10-year-old who asked if there was a silent b in castle.
Castle is one of the silent letter words, and b can be.one of the Eng]féh

silent letters (as in subtle, and toﬁb, as he pointed out). 'Unfortunate1y,

the two factors do not coincide in this instance. This knowledge also

accounts for such spellings as coulf for cough, 'Cough may be labelled in

the lexicon as,being unusua] in its spelling pattern, possibly as being.

> one of the troublesome -0u- ﬁords. It also has a silent letter, and ends
in [f]. Without a fully specified orthbgraphic image to refer to, gggli
15 as good a way as any for a grade 3 or 4 student to spell the word. The
pattefn ceréain]y looks no more deviant than does the orthographita1]y
correct version, | ‘

Failure to form a dual image - a partiﬂ]]y specified one, plus a fully
specified one - will not hinder these children in reading. A partial image
may give them very fast access .to the lexicon and.thus time tp make
efficient use of context to resolve any émbiguity in possible responses
§énerated by the partial image. It will not, however, enable them to be
efficient spé]]ers., Sbeed of readigg is not necessarily Essociéted with
the formatioq and storage of only a partial image. There are fast,
efficient readers who are also excellent spellers. Why these children
(and adults) should have acquired the ability to abstract and store
enough information to givé them both‘a partial image and a fully specified

one, whereas the others, with an equivalent educational background and

overall level of cognitive ability have not done so, is difficult to
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understand. One of the aims of this present study is to try to see
whether there are other differences separating the groups which might
contribute to this deficit.

The proposed model és closely linked to current modes 0% thougﬁt in
relat%on to the processes.involved in reading and writing, differing
primarily in emphasis. These related models are essentially modular in
structure, reflecting the componentiail, non-ﬁnitary nature of the
processes. The theory underlying current models 1is priﬁarily a ref]ecpion
of research carried out in the field of acquired deficits in reading and
writing. Marked dissociations are frequently found in patienég with
such deficits, thereby indicating that there can be a breakdown in one or
more components, resulting in different patterns of residual ability. (
This ‘boxology’ agproach (the mode]s consist of boxes linked by arrows),
exemplified most,c]ear]y in Marshall's models of acquired dyslexia
(Marshall, 1984), can also be applied, with profit, to the study of the
developmental deficits of 1iteracy. |

The app]ication is less clear-cut in developmental deficits since
these tend to be more general than do some of the acquired deficits that
have been described. An acquired deficit is frequently very specific in -
| its effect. qhis is as would be expected. An acquired deficit affect§
'a hature, fully-developed system, whiist the developmental de;icit reflects
failure to mature and develop. However, findings from the study cf both
acquired and developmental deficits are complementary and insights in
both fields can be gained from consideration of the other. One further
difference[between the acquireg and deQe]opmenta] studies of dyslexia is
that in patiehts with acquired deficits, it is very often possible to

demonstrate by use'of sophisticated scanning téchniques, or at autopsy,
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that the deficit is associated with a lesion to a particular area of the
brain. This is less frequently possible with the otherwise normal chiid
who has a reading or writing deficit. Overt lesions are not usua]%y
present and one cannot thus justify routine scanning of school populations,
even were the fac111t1es available. In addition, Qery few known
deve]onenta] dys1ex1cs have so far come to autopsy, although the 2
reported cases do suggest the possibility of anatomical abnormalities.
: However, in view of the wide range of variation in the anatomical
structure of the ‘normal' brain, it would bé‘premature to draw conclusions
from only two cases. . ' R

However, in spite of the differences between acquired and develop-
mental dyslexias, as has a]ready-been indicated, it is un]ike]y that
brain damage would lead to.the development of a totally new system that
. just happens to be deficient, for example, in the ability to read or
write séme particular class of words. It is much more probably éhat it
is what remains of the previously intact system that is unable to perform
certain of the operations necessary for normal reading and writing.
Consequeﬁt1y it igqfe1t that the descriptive and predictive adequacy
démoﬁstrated-by the 'boxology' approach to the acquired disorders make it
reasonable to apply this approach to ghe construction of a model which is
to represent the developmental aspects of literacy. What has been- damaged
in the acquired deficit may h;vé failed to develop in the developmental
deficit, but both are viewed as part of a modu]ar system Hence the

3B

squares and arrows, and occasional {jrc]es, of figure 1.

L3

For those unfamiliar with Marshall's model of reading and writing

~

it would be in order here to give a brief description (see Fig. 2). 1In

Marshall's mode] there are two separate systems for reading and writing
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with oniy a lexical component in common. AT] other components are
utilized exclusively, either in reading or in writing, with a separate
route-for each skill. Within each sector (reading and writing) there are
two rbutes available for interpretation of the stimuli, a lexical and

a2 non-lexical route, (In this respect, the model is similar to the one
proposed here,} .

Let us first discuss the non-lexical route as it applies to reading.
After an abstract 1ettér recognition process has taken place, the stimulus
is‘bassed to a graphemic parser which parses the individual graphemes
into graphemiq units; somewhat akin to Venezky's ‘funcional spelling
units' (Venezky, 1970). These grabhémic units are Tikely to be stored
hierarchically, ordereq by length anH probably frequency. As an example
of how the parser works, let us take the example of the word sheep. After
‘thg abstract letter recognition has been mahe and the indiyfduai'gryphemes
have‘been ideﬁtifieq, thesé'are then passed to the parser for arraﬁgement
into units. The parser then takes s - h - e - e - p and ané]yzes it to
determine which units go to make it up. The parser takes the initial
letter s. This can constitute a graphemic unit in English, as in Eié-
However, before passing this to the blender component, the pérser guns a
check to make sure that s is indeed the graphemic unit, or whether it is
fo]]owed by other graphemes which can combine with it to form other-

graphemic units. In th{é case, s is -followed by h, and sh does indeed

~ form a graphemic unit in English. The only possible expansion of this in
Standard English, is the addition of an r, to give shr. However, a check
reveals thE{\hq-E_fo1]0ws, so the first graphemic units is established as

sh. The next grapheme, e, may also be a gréphemic unit in English, but a

- ™



check reveals a second e, to give the graphemic unit ee. This leavés

only the final letter to be analyzed as a complete éraphemic uﬁit,~and‘the
parse sh - ee - p is passed to the GPC’ component to be given a phonemic
representation, and from there to‘the blender,.and finally to the

response buffer. -

Although this representat1on of the/ GPC, non- 1ex1ca] route is
incorporated into the mode] here presentﬁa, the lexical route propesed by
Marshall does differ somewhat from the 1exica1‘route represented by the
orthographic image component d?ffhe proposed model . I} h;fsha]l's model,

_there is a step:by—step progression from visual énalysis, to letter

representation, to whole word recognition, to lexico-semantic

representat™qn, to oral word representation. In the proposed model,

transmissy n'of e encoded abstract representation of the stimulus to
the orthographic image recognizer simultaneously accesses a full
spec1f1cat1on - phono]ogy, semantics and syntax - which is encoded for
transmission to the response buffer component. There is also no
connection between the ]ex1ca1 and non-lexical routes in Marshall's
model. However, it is suggested in.the proposed model that a part1a11y
activated response via thé lexical route, ‘the orthographic image compcnent,-
influences the choice of a particular graphemic unit by the parser in the
reading of non-words. A skilled reader faced with the stimulus gacht,
since this is a.non-word, will rely.on the GPC route for an 1nterpretati6n.
However, the partially activated response of iggﬂE_(partia]]y aqtivated
since there is not all tﬁe information needed to actuaily activate a
response) influences the pronunciation of this non-word, leading to.

[g a f] rather than [g 2 & ﬁ}. Similarly, in the writing system, the:

partial activation of real word orthographic images, influences the
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choice of the graphemic unit;selected to rep}ésent the phoﬁo]ogica]
ana]ysis‘of-the non-word stimuius which 1is to‘be spelled,

As iﬁ the proposed model, in Marshall's mode] tﬁe system for writing
mirrors that for reading. Thé stimulus is analyzed into some sort of
abstract auditory representation which is converted into‘a phonological
representation, parsed into graphemic units - égéin in tpercase of
non-words, influenced byrconcurrent activity in, the lexical route, and
from there, encoded and passed to the response buffer for appropriate
realization, ‘ |

The concept of a threshold to be exceeded before'a response is made
is drawn from Morton's Togogen model (Morton, 1980). Logogens (from
logos - a word;.and genus - birth) are defined as "evidence-collectors
with thresholds", In Morton's model, after a preliminary auditory or
visual analysis, which parallels the abstract feature analysis of the
" model being presented here, the output from this analysis is passed to

the logogen system (Figure 3). This consists of two inéit logogen systems
and an output logogen. The input logogens are passive categorization
systeﬁs. They collect evidence as to the identity of a word but make no
jhdgement as to meaning or whether the stimulus is a word or a non-word.
‘Meaning is the province of the cognitive system., When the input logogen -
has collected sufficient evidence as to a word's identity for it to
exceed its first threshold, this information is encoded and sent to the
cognitive sysfem. When the evidence exceeds a second threshold, this
information is encpded and passed to the oufput‘1ogogen. The output
logogen a]éo recéives information from the cognitive system, which has.

also been feeding contextual information (for example, from the

continuous input associated with reading words in context) to.LQE_iPput
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logogen, thereby adding to the evidence to be collected for a thrésho]d
_$o be reached. The output 1pgogen system produces a phonological code
for the input it receives from the input logogen. The response buffer
then channg]s the information to an appropriate output system - speech,
silent rehearsal P orjwriting. | .

Nonsense words processed by the input logogens will not reach a
threshold since there can be no entry for them there, and consequently,
it will be impossible to collect enough evidence to reach a threshold.
‘Thus they are interpreted via a grapheme-phoneme, or phoneme-grapheme
interpretation route, accofdihg to the modality, and the output is passed
.to the response buffer for ‘appropriate action,

Morton's system differs from the model being proposed here in that
the cognitive system is separate—from tﬁe logogen system. Information
from it is fed into the 1ogogen system but'it is not pgrt of it. In the
proposed model, however, input from the abstract feature analysis of the
stimuli is fed into the central compoﬁgat and the orthoéraphic image,
when operating opttmally, activates the phonological, semantic and
syntactic entries a;sociated with a.word when the threshold is reached
for recognition. Furthermore, it isAa]so c]ajmed»tha% below threshold
activatigh of the entries in the central Eoﬁponent affects the GPC/PGC
component, 1nf1uenciﬁg the interpretation of the non-word stimuli. This
leads to consistency among good spellers, but poor spellers, with only a
partially specified image, will activate a much wider range of poss%b]e
responses, and their selection of a particular grapﬁemic unit for fpelling
or reading a non-word will be influenced by a wider range of possiS]e real

words than will be the case for the good readeré/spe]]ers. Consequently,
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the poor spellers will be less consistenfhbetween trials and between
oubjects, as was attested by Frith (1980).

| In the formulation of the model here presented, the initial
perceptual analysis of the -auditory or visual stimuli is taken for
gr;nted. There has been consideraole work done oﬁ“this‘partiEuTar aspect
of the processing and production_of written language. Since this 1nitia1
analysis provides entry to the sxstem,'it is obviously of great ’
%mportance. Nonetheless, because th;s study is more concerned with what
happens further into the system, this part1cu1ar aspect is- not discussed

at length, and the reader is referred to work by Henderson and Seymour for

greater detail (Henderson, 1982; Seymour and Porpodas, 1980).q

Formulating the hypotheses -

The structural framework of the model here proposed, along with the
foregoing discussion gives rise to the following hypotheses:

H1: it is hypothesized that spelling ability, Tike reading abi1d£y,
is not a unitary skill, Therefore, children categorized either as good
spellers, or as poor spellers, will constitute a heterogeneouo population
made op of numerous subgroups with different strengths and weaknesses.

This gives rise to the second hypothesisi
HZ: it is hypothesized.that since poor spellers who‘are good "readers do
not show any language deficit; per se, the errors made by poor spellers
will differ only quantitatively from those made by the good spellers.
They will make more errors bur these wilvfnot be quatitatively different
- from the errors made by the good readers/spellers. |
However, it is further'proposed;“

H3d that children who are poor spellers will differ from their good

reader/good speller peers in their reading subskills.
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The mddgl proposed that skilled readers/spellers store and have
access to a-dua] image for items in the nenta] lexicon, @ partially
specifiéd‘ﬁmage adequate for reading and a fu11y 5pec1f1ed image adequate:
for spelling. ™
H4: it is hypothesized that poor~spe11ers have not learned to form and
store a fully specified image for the words in the lexicon and instead
must re1y on alphabet1c principles (Fr1th 1984) when spelling. e |

Finally, it is suggested that the good reader/poor speller's :
reliance on part1al1x,spec1f1ed tmages allows. for fast_access to the
lexicon. This leads to the last hypothesis.

. H5: it is hypoEpesized that tﬁe good reader/poor speller will be a fa?&
reader of continuahs text, able to correct any errors by reference to
context., Reading words inriso1ation (naming) will also be fast, but
without context, 1naccuraté.

A battery of tests was drawn up to\tsst these hypotheses and is

: -d

detailed in the following chapter.

~



, ) 60.
Chapter 2 o

METHODOLOGY

Experimental framework S - . ’

Research workers are becom1ng 1ncreas1ng]y aware of problems of
1nterpretat1on assoc1ated with large-group compar1son exper1nenta] design
and analysis. when Targe-group results are submitted to statistical
analysis, patterns of individual variation are swallowed up and
distortions occur. The relevance of this as app11ed to the study of
language deficits in brain-damaged subjects has been discussed at some
length by Caramazzé (1984) and Shallice (1979): Ne]sbn (1979) has also
stressed its importance in relation to early 1anguége acquisition. Large-
group studies are a valid part of the bverali‘study of a problem, but iﬁ
dealing with cognitive deficits, a large part ofvthe problem relates to
an individual's variation and it is 1mp0rtant to take this into account
{S1oboda, 1980). N1th this concern in mind, it was decided to use a
singie-case methodological approach to investigate what it might Pe_thét
) preé%ﬁts some good readers from 1Rarning to spell correctly. o

Single-case research designs have most frequently been used to
investigate the efficacy of behaviour modificaéfbn techniques, and
particuIaE1y'in the area of 'applied behaviour aha]y;is' {Kasdin, 1982).
A crucial featuﬁﬁ of singIe-case‘éxperiméntafioﬁ is drawing inferences K&
about the effect of various interventions on the subjects being tested.
The particular experimental design selected for the éurrent study was
that of a mu]t}ple baseline, repeat measures design, across subjects and

across tasks. ‘ _ o .
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In sueh & framework, a base]jne‘leve1 ot’respOnse is established for

. experimental and éohtro1.5ubjects}'_An intervention is then made, and its
effect is measured on a repeat measures test. When analyzing behauiour
changes in individual subjects in-a s'hg]e—case researth design framework,
an ABAB pattern of ana]y;ﬁs is frequ nt]y used A baseline. is established,
followed by observat1on of the effect of an 1ntervent1on The pattern is
repeated, f1rst with analysis of the behav1our without further intervention,
and then after a repet1t1on of the 1nteruent1en However, in this instance,
where ‘the 'behaviour' was spelling, and the 'intervention' was a word
visualization strategy, %t uas felt that an ABAB pattern of repetitions
would nbt be usefu];'ahd?that‘a simp]e‘AB'format would/ﬂg preferable.
However, a simp]e‘AB frahework has the potentia]ifpr givinp mis]eading
results, &articu]ar]y-with children, If children are<given.a new strategy
for performing a task the first post-intervention results may not he
representat1ve of the true effect of the‘1ntervent1on There may be a
conflict between the o]d and the rew: strateg1es in perform1ng the task.

+ Consequently, an ABB framework was adopted for the two repeat measures .
tasks. A base]1ne was estab11shed an 1ntervent1on was made and the
children were tested. The 1ntervent10n was repeatedf and the ch1]drenﬂ
were retested, -

In presenting‘the data obtained, single-case deésigns have relied
heavily on visual inspection rather than statistical analysis. “The ’
rationale for this is that the purpgse | of the 1ntervent1on is to produce
a very marked change in the behaviour under cons1derat1on For example,
in the present study, if a-baseline of 11/21 words correct on a spelling
test was established pre-interyention, and if post-tntervention; the child

scored 18/21 correct, visual inspection of the data presented in the form

LY
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- of bar graphs shows e\marked difference (Figure 6, Subject CJC). HoweVa(%
although Jlarge d?Tferences in scores can- be recognized by v1sua1 inspect1on:
of the data, more subtle differences, which are still s1gn1f1cant may be
everlooked. Consequent]y, Tt has been established that an appropr1ate
conventibnaltgtatistieal analysiS'may e]se'be usefully employed (Kazdin,
1982) In this stuqy the visual display is supplemented by matthed t
tests, and ch1-square ana1ys1s of the relevant data. |
J It 1s to be noted that' a Sﬁpg]e-case research design does not
necessana%y 1mp1{\that the 1ﬁ*ést1gat1on is conf1ned to the exah1nat1on
®f only a single individual. Indeed, "thousands or over a million
subjects have been j:ETnded in some 'single-case' desigas" {Kazdin, 1982)..
However, sucp an 1nvest1gat1on does focus on individuals and their
: performance over time, whilst at the same time also examining the effectsl
of 1ntervent1ons across subjects )
Single- case research is not inténded to replace large-group stud1es

but to complement them. -
—~5ubjects

Sample popu]at1on

Subjects were selected from the children in grades 3, 4 and 6. at
Mutchmor Public School a K- 6 elementary school under the Jur1sd1ct1on
of the Ottawa Board of Education 131 ch11dren were tested initially, 29
“in grade 3, éﬁ in two grade 4 c]asses and 56 in two grade 6 c'lasses The
grade 6 classes consisted of a regular and an enr1ched class, To be in
an eﬁ%:ched class a child has to score h1gh1y on 1nte1]igence tests of

e

var1ous_k1nds, an% has to read at an advanced level. The parents also.
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have to consent to the child being placed in such a class, so that not:

'necessari1y all children who would qualify academically and intellectually

are in this enriched class.

‘y

Experimental group

In order to be included in the experimental group, a child had to be

Eeading at or above grade level, as identified by the standardized reading

. tests as administered within the Board's schools, but spelling at least

1-SD below the mean for the g¢lass, as measured by the experimenter, and at
least one grade below the ﬁﬁf}d's reading level.

Spelling ability was measured by the experimenter in a test using

words drawn from the Schonell and the Morrison McCall Spelling Scale

graded word lists. "These tests revealed 16 poor spellers who were also
good readers. They were distributed as follows: 1 child in grade 3;

6 in grade 4; 5 in grade 6; and 4 in grade 6t (Enriched). An experimental

'sémp1e of this size is close to the sample size of 4-12 subjects which is

recommended as being suitable for single-case research using a single (\’:>

subject, multiple baseline; repeat measures design.

Control group

Three sub-groups were identified as contro]s:.a group of average
readers/spellers who were spelling and reading at. grade level; a group of
very good readers/spellers who were spelling and reading above grade level;
and a‘group of superior spellers/good readers who read at or above grade
level but were spelling at least 2 grades higher.

The avefage speliers/readers were located as follows: three in grade
. A

3, two in grade 4 and two in grade 6. There was one very good reader/
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speller in each of grédes 4, 6 and 6E. The dispribution of the
superior‘speilers subgrqup was two in grade 3;'four in grade 4, and one
in grade 6.
Among the poor spellers, 6 were girls and 10 Qere bbys. However,
this appears to reflect the overall ratio of girls to boys in these
grades at this school. Of the 131 children tested, 57 were girls, and
74 were boys, a ratjé of 6.6 : 9.4, which reflects statistic$11y the | n
human distribution of 6 : 10. This app;rently febresents a local
anomaly  with respect to the population in general, where thgre are

usually more girls than boys. ’

Measures

| A battery of 7 tests was devised and administered./ A1l except two
of the tests were administéred to all the children in the classes
concerned. This had the double édvantage of contributing to the
ecological validity of the tests since they became part of the class
routine (Bracht and Glass, 1968; Snow, 1974) and aiso provided class means
for the children's perfﬁrmances on these tests. Two of the tests were
administered on an indjvidua1 basis where individual responses had to be
timed and recorded. It will be indicated below which were group, and

which individual tests,

Selection measures

i)  Diagnostic spelliing test (Group administration) ‘ y
A Tist of words drawn from the Schonell and the Morrison McCall graded
word lists was administered as a épglliij/test to altl the children. The

words were dictated to the whole class by the teacher during a regular

language arts period in the presence of the experimenter. The teacher

Ll
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¥irst‘pronounced the word, used it in a gentence and then repeated it.

The words dictated became progressively more difficult. The children in
grade 3 were given a total of 80 words in two sessions of.40 words each;
the children in grade 4 were given 100 words in two SessioHS of 50 words
each; and the children in grade & and 6E were given 120 words in two
sessions of 60 worqé each. The first 20 errors made by each child
selected as an exp;riménta] or control gubj9ct were collected for analysis
of error types. The test was thus both a selection and an experimental

measure.,

Experimental measures

ii) Spoﬁtaneous writing (Group administration)

A timed sample of spontaneous written work was collected from each
child., In orher to provide fhe children with a tépic, and a possible
format, the experimenter read a story to them from the Canadian children‘s‘?
magazine, Owl. The children were then given a choice: they could rétell
the story, write a critique {a task with which they were already familiar
from work in c]ass), or they could give free rein to their Ereativity and
write whatever they wished. This tésk was also administered during a
}egu1ar 1angdage arts period and the children were allowed ten minutes
for their writing after the stor& had ended. The errors made by those
children identified as experimental subjects or controls were collected

for analysis,.and the average number of words written was ca]cu]gtéd

for each class.

T—
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Visualization enhancement tasks (Group administration)

iii) Grade level spefﬁing test (repeat measures task)

- The grade level spelling test§ were based on Canadian norms as
given by Thomas (1979). The task was administered three times to each .
class. The first administration provid?d the baseline measurement. The
two subsequent applications were made in conjunction with an 'intervention',
1n.this‘case, a visualization enhancenent strategy. On the first
administration of the test, the children were given no preparatfon for
the task. On thg two subsequent occasions they were presented with a
rgndomizgd list of the words to be spelled, The experimenter then
instructed them to form a visual image of each word. This was done by
first asking them to shut their\eyés and to try to see their own naméé
in their mind's eyef’ When fhey had graspéd this éoncept, they were then
instructed to look hard at the first word on the list, then to shut their
eyes and try to see the word in their mind's eye. This was repeated for
each word on the Tist. To further emphasize the truly visual aspécts of
this strategy, the children were instructed to imagine the words in
different colours, and in upper, rather than lower case letters in
specific instances. The word 1ists were then cél]ected and the spelling
test was gfvén jn the same manner as before, with the teacher dictating
the word, using it inASEntencé, and then repeating it. The grade 3
children were éiven_io words to spell each time. The grades 4 and 6
children wefe'given 21 words to spell on each occasion.

iv) .Word recognition task: word squares (Group administration).

Word squares {see Appendix I} were-constructed using the 500-1000
most frequently used words in Canadian written Eng'lish2 (Thomas, 1979).

The children were instructed to identify, to circle and to write down as

Vg
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- many words as they could find in the square in five minutes. To ensure

that the task would be carried out in the same orientation as a normal

reading task would be in English, the children were instructed to circle
only those words which ran from left to'right or from top to bottom of

the square. Arrows were also drawn on the sheet to reinforce this

m—

i

instruction.

On the first occasion, the children received the word square without

ahy preparation. This gave the baseline measure. On the two subsequent

occasions, the intervention consisted of giving them a list of

- *

_approximately 100 words which could be found in thé square and they were
instructed_to study the words and to try to fi; them in their mind's eye,
as they had done with the spe]11ng tests. They were left to do this on
‘their own without further direction from the experimenter. After two
minutes, the Tists were collected and the children again spent five

- minutes-identifying, circling and writing down the words they found in

. the squaré. A different set of words w&s used for each square, although,

inevitably, the arrangement of the words in the squares Ted to the

coincidental creation of some words that had appeared in previous squares,

v) Word recognition: naming task (individual experimental subjects

and contrd]s)

A Tist of high and low frequency words (Carroll et al. 1971) was
drawn up in the following categories: predictable, unpredictable and
weird spelling patterns, along with a group of non-words. The categories
were defined as follows: a word was classed ;s predictable, if it could
only ever be pronounced one way correctiy in English, so this category
included grass which is quite predictable and regular, and also

included walk, which although predictable in that it can only have one

N . *
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possible pronunciation in English, as in balk and talk, is also irregular

in its orthography. The unpredictabie words were those which contained
combinations of graphemes that could have more than one correct
pronunciation in English, as for example, fork and great (as compared to

work and treat). The weird words were both unpredictable and unique,

including yacht and colonel which are infrequent, but also ocean and eyes

which are no more predictable but are more commonly encountered. High
frequency words were defined as those words with a frequency greafer than
780 (Carroll et al., 1971), and low frequency words had a frequencngf
lower than 385, The frequencies ranged from 10085 to 3. The non-words
weré either predictable, as in bish, or unpredictable, as in mough. .
The words Qére printed on white card using Letraset Helvetia lower
case letters and were then photographed onto 35 mm%lides. They were
projected ising a Kodak Carousel projector with a Gerbers tachistoscopic
shutter Tinked fo a voice-activated timing device, When the shutter
opened, the word was projecped onto a screen and the timer started. fm
When the child pronounced the word, the voice-activated timing device
caused the shutter to close and the timer to stop. There was then an
interval of 3-5 seconds before the next slide was projected. The first
six words served as familiarization trials and were not scored. The
hildren were also told there would be some 'funny' words that had been
ade up but which they were to try to read anyway. They were also éiven
examples of non-words, mib and grock, and asked how they would say them to
make sure that they understood what was expected of them. The
expeiimenter recorded the latencies of all trials except the first six,
and transcribed any deviant prongnciatiqns. (The wofds and non-words are

listed in Appendix 2.)
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vi) Reading task: reading a passage aloud and silently (individual

%  experimental subjects and controls)

The children were given a 400 word passage to read divided into two -

L.

sections, the first 200 words to be read aloud and timed, then the second

200 words to be read silently and timed. The children were also told fhat
the experimenter would ask them questions to see how.huchlthey remembered

about the passage. The passage was aga%n taken from Qﬁl_magazine, but was
very slightly simplified for the graLe 3 readers.

vii) Spelling error recognition task {group administration)

This test was administered to all the children in the grades being
tested, during a regular language arts period. Word lists were constructed
for each grade incorporating errors made by the poor spellers in these
grades. These words were combined with other words used in the initial
diagnostic spelling test. The children were then asked to go through the
1ist, identifying and, if possible, correcting any misgpe11ed words, The
grade 6 1ist contained 50 words which fnc]uded 18 errors, for grade 4 there
were 26 words with 10 errors, and for grade 3, 25 words including 10 errors.
The words used for each level were different, but there was some overlap
in the actual words chosen, either as errors, or as correct versions of
the word (see Appendix 3).

Because of the interrelated nature of both, there is no one-to-one
1ink between individual hypotheses and the individual tests.  Data from a
combination of tests are used to support each hypothesis. The following,
however, will indicate whi&h tests are related to which hypotheses (see
also Figure 4).

H1, being the most general, wii] draw on all fﬁéts for support. HZ

will be supported primarily by data gathered from tests i and ii, which
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./ ‘meaigfe basic;sbe]]ing ski]]s in writing to dictation and in spdhtaneous
written work. Test iii, as a grade Tevel spelling test, will also provide
data for this hypotﬁesis. Data from the naming (test v) and feading (test
vi) tasks will be useq to substantiate H3. H4 will draw ﬁkiﬁari]y on the
results. of tests i, ii and iii, which are all tests of spel]ing, and. test
vii, which taps ability to recognize misspelled words. In addition, the
results from tests iii, and iv, the visualization enhancement tasks, will
demonstrate the effect of encouraging the children to form a fully
specified visual image. H5 will be demonstrated by the reading task

?
- (test vi) and the naming task (test V).
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regular class, and four in the enriched class.

71.

_ / ChapterS
RESULTS ’ ‘ g

7

Dlagnost1c spelling test e

The distribution of ab111ty revealed by the d1agnost1c speiling
test is displayed in Figure 5. In the two lower. grades, spelling ability
is dist%ibuted over quite a wide range, w5th a mean slightly above actual
grade level. In grade 4, albinoda1 disfributioﬁ is observed, with one
group clustering close to the mean, and anoiher'ggdup at the higher end of

the scale. In grade 6 there is a more marked clustering around the mean,

- ‘with only a few individuals at either end of the scale. In grade 6E,

the distribution is again more widely distributed. In all grades, the
mean was above the actual grade leved~ As atready indicated, in grade 3
only one child was identified as an eﬁperimenta] subject. In grade 4,

six subjects were identified and in grade 6, there were fi;e in the

. -

Aﬁ analysis of the first 20 errors made by those chilQren identified
as experimentg] subjects and controls was carried out. Four error typest
were selected for analysis: i) phonologically inaccurate, ii) ortho-
graphically illegal errors, iii) order errors, and iv) cluster reduction
errors (see Tables 1. and 2). Of these four, the phonologically inaccurate
errors were the most frequent. However, they formed only a very Sma11
proportion of the errors overall, 4.9/20 for the poor ‘spellers; 3. 6/20
for the good spellers. A matched t test oﬁ the errors made by both
groups showed there to be no significant difference between the groups
for any categorf. (Phonologically inaccurate errors: t = .6811; orthof

gréphica]]y i1legal errors: t = .9078: cluster reduction errors: t = 1.979,

all with d f =15, There were too few order errors to analyze
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statistically.) The majority of errors were, in fact, found to be phono-

logically acceptable representations for the target word.

U

Spontaneous writing

The passages of spontaneous written ;;Bduction were analyzed for
errors and for the numbe; of words written in comparison with the class
mean. The same pattern of errors was found as in speiling to dictation,
most being phonologically acceptable. Of thé four error typeg, phono-
1égipa1iy inaccurate ones were thé most frequent, butJééginL were very
few in number. There was no stétisfica11y sﬁgn{ficant difference bétween
the groups with regard to the number of errors (t = 1:3186; df = 15) or
in the length of the passages wriyteq. More poor spellers than good
spellers we;e above the median number of errors made, but a chi-square

analysis showed this difference was not significant ()(2 = .5019). With

- regard to the number of words writteh. both groups presented the same

pattern. In each group, 10 subjects wrote more than the average number

of words for their grade level, and 6 wrote below the average number

- (Table 3).

Grade Tevel spelling (test and intervention)

\

The results of this repeat measures task are displayed in Figure 6
and Table 4, Visual inspection reveals a considerable difference in the
pre- and post-intervention scores for tﬁe e;perimenta] group, with less
dramatic improvement for thé control group, many of whom were already
performing at ceiling. . A matched t test indicated a significant
difference in the improvement between the groups (t = 3.255; (df = 15);

p < .001).‘ The improvement for the poor spellers was significant at the'

level of p < .001. The good spellers improvement was not signifiaant.‘
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Word recognition: word squares (test and intervention)

The results abe displayed in Figure 7 and Table 5. Vi§ua1 inspection
reveals a considerable difference in pﬁe— and post-intervention scores,
Chi-square analysis showed that the difference between the two groﬁbs on

7the pre~-intervention scores just failed to reach significance at the 10%

" Tlevel. - However, there was a trend towards lower than grade average scores

© for the poor spellers (8/16, as opposed to 3/16 for the good spellers).

There was also a significant difference in the degree of improvement

shown by each group in their pbst—intervention séores. Percentage
improvement scoresiwere calculated and a matched t test showed t=2.052

(df = 15); p<.05)

Word recognition: naming

A matched t test of naming latencies revealed no significant
differences between the good and poor spellers (t = .2276). However, a
matched t test of the errors revealed a very significant difference
(t = 5.149 (df = 15); p < .001). The poor spellers thus made
significantly more érrors than did the good spellers (Table 6).

A; far as the pattern of response times was concerned, a standard
regular pattern was observéd for all grades. Latencies graﬂua]]y
increased from the pred%ctab]e, high frequency word response. times,
getting slightly longer through predictable low frequency wérds,
unpredictable high and low frequency words and then a drop in response
times for .the weird, high frequenc& words, and rising with decreasing
degrees of steepness the higher the grade level, for the weird low
freqhency words, with a slight drop for the non-words (Figure 8). The

standard deviations around the mean for each stimulus type also decreased

N
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with increased grade level. At the level of grade 3, the SD for all

clégses of stimuli types rangéd from 144 msecs to 765 msecs, with actua]

mean latency ranging from a low of 682 msecs for the predictable high
frequency words, to a high of 1.467 secs for the weird iow frequency

words. By grade 4, the spread of both response times and'variability had i
detreased Response t1mes ranged from a Tow of 757 msecs, aga1n for the
pred1ctab]e high frequency words to a high of 1.096 secs. More revea11ng
was the decrease in var1ab111ty, with a range of from 120 msecs to 287

msecs. In grade 6, the trend to decreasing response times and decreasing
variability continued. ~The range of mean response times wén%ffrom 571 to

. 800 msecs, with variability ranging from 113 to 233 msecs. The standard

deviations around the mean are also represented in Figure 8.

Reading: aloud and silently

" The mean t1me per grade for the comb1ned exper1menta] and contfpi>
groups at each 1eve1 was obta1ned for read1ng both aloud and silently.
A chi-square analysis 1ndjcated no s1gn1f1cant d1fference in the times
for reading either aloud or silently. 'Thére were more poor spellers who
were slow-at reading aloud (8/16)-than there were good épellérs who read
slowly\(4/16), but this difference was not significant., Table 7 reveals
the pattern of fast and slow reading times on both parts of the task, and

also the error rate for responses to the questions asked after completion

of the reading task. C . ~ ~ ,; \“*\;\\\\
. DN

Error recognition

A marked difference between the groups was found. Of the poor
spellers, 12 made more than the average number of errors for their grade.

(This was a group test in which all the children pigticipated and class
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means were obtained.) Only two of the poor spellers made fewer)ghan the

. average number of errors for their grade level. "An almost’ exact opposite

| pattern of distribution was obtained for the ‘godd spellers, two of whom made

more than the average number of errors, ‘14 of whom made fewer than average.

T {One of ‘the poor s%ers had left the school and one was not in class when s

this test was carried out, hence- the sma11er number of subjects., 1n the
poor spe]]ers group. Y A ch1-square analysis showed this result was

significant at the\QDJ_lgﬂ (% = 13.2738).

S

As was indicated 1n ‘the section in wh1ch the exper1menta1 framework

js discussed, single case research does not 1end 1tse1f to the stat1st1ca1

-analyses performed in 1arge ‘group stud1e5 Any further stat1st1ca1

analysisof the data is’ thus 1nappnoprlz;e~§1nce the numbers are too small

to allow for valid conc1US1ons to be d ‘wnhfrom such ana1y51s.
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DISCUSSION

Chapter-4 . -,

Because of the somewhat complex 1nterrelat1onsh1p between the

.hypotheses: and the 1nd1v1dua1 tests, the results will be discussed W1th

reference to each hypothes1s in turn.

Hypothesis 1 ‘

It becomes readily apparent when one looks at the resu]ts of the
tests as whole that one is not dealing here with a homogeneous
population of poor spe]]ers who all perform allke on all the tasks in a

way that c]ear]y d1fferent1ates them from the good spe11ers Nor. it

" should be noted do the good~spellers present a clear pattern of task

responses to allow one to classify them &s a homogeneous group either.
Consideration of the test results as a whole appears to 1nd1eate

that apart from a difference in their ability to spell, there is little

_.else that unequivocally.definés either of the two groups of good readers

under consjdeﬁatioh, those who have, and those who have not mastered the -
English orthographic system. Table 1, for example, shows that some of
the poor sbe]]efs make a large pggportion of phonologically inaccurate

errors (MD and DM). However, so do a number of those who argAglassified

‘as spelling at an acceptable level for their age (BH, KI and YR). In

both groups one finds children who, in the spontaneous writing task, wrote
more than the average number of words for their grade 1eve1, whether they
were gd%ﬂior poor spellers. - Conyersely, one also fihds both good and

poor sh§11ers who write less than the average number of words (Tab]e 3).
When we look at the reading tasks (read1n§;—7bud and siiently, and the

naming task) we find fast and slow=readers and namers in both groups ,
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(Tables 6 and 7). Even in the grade level spelling.task we findlgood and
everage'spellers who éet 35% of the words wrong, whilst among the poor
;pe11ers, there are tho;e who only get 25% incorrect (Table 4). _

There is thus evfdence here for the claim made in H1 that children
categorized as poor speliers will constitute a heterogeneous population
made‘ub of numerous subgroups.

As a. f1rst step towards trying to identify what facto:f, if any, do
differentiate a poor from a good spel]er given thaK'both are good
readers, we may start by making a between grades comparison of. the
d1str1but1on of spelling ab111ty within the d1ﬁferent grades as revea]ed
by the diagnostic spelling test (Figure 5). Hhen this is done, two
interesting factors emerge. First, one is struck by the increase in the
numbers of poor spellers froﬁ grades 3 to 6. It is possible, of course
that this grade 3 c1§§s was exceptionally able and therefore produced only
one poor spé]ler hho,eas also a good reader. However, it is also probable
supportsfor the claim that it is not unt11 the h1gher grades, when
chilfdren are expected to be able to wr1te irregularly spelled words, that

the\r spe111ng ab111ty will become fully apparent. At the level of grade'

3, only an except1ona]1y poor spe]ler w1§J be unable to make a reasonably
correct guess at how to spell a word. 3 The grade 3 poor speller, MD, not
only made a large number of phonologica]ly inaccurate errors, cluster

o

~ ;:i59t1ons and orthoth:h1ca11y 111ega1 errors {see Table 1), he also

de 17 errors in his/4pontaneous writing. As will be noted in Table 2,
the mean number of errors for the poor spellers on the spontaneous wr1t1ng

task was 5.8. ‘This appears to indicate that 1t is only a really poor

speller who will stand out at this grade level. éy grade 4, the picture

PRy
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_is beginniﬁa td change. More children are identified as poor speliers )

whiist still reading at or aﬂove grade level, By grade 6, these numbers -
have increased yet again. ‘

In establishing the criteria for selection of subjects for this
study, it was feit that child:en could not reasonably be expected to have
systematized their knowledge of orthagraphy until at least the béginning
of grade 3. Hence, this was the earliest level selected for testing.
However, on reflection, it would have been preferab]e to include youngeé
ahilﬁren in the study. In‘exaﬁining the acquisition of spoken language it

'

is invalid to wait until the system stabilizes before studying and

describing it. The stages leading up to stabilization are important

" indicators of the processes involved in the geneéis and development of the

mature systeﬁ. The same holds true for the acquisition of written language
and it would have been valuable to have looked at what happehs in.
kindergarten tq grade é‘that produces the spellers in grades 3 to 6, and,
of course, beyond. S ‘

The study does indﬁéate some develdbﬁenta] differences. At the level
bf grade 3 there is a much wider variation of ability, Thiﬁ_can be seen
in the distribution of scores on the initial diagnostic test (Figure 5)

i

and on the naming latency task (Fiéure 8). Tﬁere are several compatible 3
explanations for this finding coneerming eight-year-old subjects. At

about this age, or a little before, a considerable degree of reorganization
is taking place in the brain. That>area of.the brain compriseé~5f the
Junction of the périeta],_tempora1 and occipital lobes matures at this

time (Luria, 1970; Yakovlev and Lecours,‘1967); The functions associated

with -this area are the making of complex simultaneous and spatial’

syntheses which involve viéua], tactile, vegtibu]ar and auditory analyzers

-
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{Luria, 1966) At this age too, a shift is seen in the psycholinguistic

development of the ch11d who appears to change from using an iconic,

_ Situational approach to language to an abstract and symbolic approach

¢
(Pate1 1977). It is alsb at this stage in the Piagetian scheme of

‘cogn1t1ve development that the child begins to move into the stage of

concrete operational thought and is able to_co-ordinate the different
dimensions of a situation and to gain an overall interpretation., It is

conceivable that these skills should also relate to the acquisitioh of

—
[ ¢

" written landuage where symbolic representations have to be co-ordinated

with abstract concepts. . It is claimed that by the age of nine years,

normal children will have acquired all the component parts that go to

make up skilled reading ability and all that remains is for the child to

Pl

co-ordinate and unify these skills (Patel, 1977). It would appear that
in writing also, the children are acquiring the subski}ls - the auditory
analysis of words, the ability to link phoneme to grapheme, and to the
graphemic units allowed in the language, and knowing which orthographic
rules to apply to which situation. JK and TL (grade 3 superior spellers)
would appear -to have integrated these in that they spell far ahead of
their grade level,-and also read above grade fevel. The wide variation
of responses observed in this grade,jn parhjcu]ar, however, would seem
to indicate .that for many, the integration is\incomplete, and poseih]y
unstable. Cromer (1976) reported that this instability in r§igzct of" '
language processing was very typical of thi]dren of this age. Constructions
they hfght appear to have mastered one week, were beyond'theirnabi1fty to
process the following week, !
When we look at the latency aspect of the naming task, we see that

~

the vanj ility shown in this task by beginning readers and speliers is .
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observed to decrease as grade level increased (Figure 8). It ﬁas also
noted that the very good readers/spellers, at all 1eve]s;‘q15p1ayed a
much more consistent pattern of responses with very 1ittle variability in
their response times to any of the stimuli, There tended to be a ]ift]e
greater variability in response times to the weird high frequency words,
and the non-word stimuli, but the difference here for these good reaaers
was in the order of a variabj]it& of 100 msecs, as opposed“to 50 msecs
‘for the other stimulus types. . This %s a.very minimal difference if one
compafgs it to the response times of one of/the grade 3 subjects whose
varj&ﬁi1ity Eénged from 59 msecs to nearly 3 seconds. waever, reduced
variability appears to be a reflection of reading ability rather than
spelling.ability as one could see if one lookeﬁ at the response times of
some of the good readers/poor spellers, .NX, for example, had very
consistent response times, read well above grade level, but spells below
grade level, Hé has fast access to thg lexicon, and in context, he is
able to read efficiently (in that he answered all the questions on thg

LY

passages read correctly). (Table 7.} In the naming task, however,
a1th6ugh the response timés were consistent, the responses themselves
showed a higﬁer than average number of errars (Table 6). NX's response
times, however, were Elmost'sxact1y the same as those of NB, a suﬁerior
"speller in the same gra@e.
It thus appears that the interaction of the various subskills re%atjng
| to literacy that were tappéd iﬁ-thfs series of-tests-caﬁ result in guite

-

different sub-groupings.df subjects, both among the good and the poor

',

spellers.

N
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Hypothesis 2

We turn now to a more speci?ic proposal put forward in HZ that in
these heterogeﬁ;ous populations of good and poor spellers,.Since the poor
spellers are good readers and do not appear‘to have any language deficits
per_se, the errors made by them will differ oq]y quantitatively and not
qualitatively from those of the good spellers.

It was decided to base the analysis of the errors on that of Nelson
(1980) in which the first 20 errors made on the initial diagnostic spelling
testlwere selected for analysis. The rationale for selecting only the
first 20 errors, rather than the whole corpus, was that it was felt that
these would be just beyond the level of each child's ability. If the
whole EOrpus of errors were to be analyzed, for the poor spellers iJ
particular, the words at the end of %he g}adéd iigt would be far beyond
their”]eﬁe] of ability. This could résLTt in the creation of artefacts
witﬁin the results since the more difficult words could represent wild
guesses, or an ability to perform alphono1ogica1 analysis and to
transcribe it, but would not necessarily refiect word specific
orthographic knowledge.

The categories sele¢ted by Nelson for analysis (as already discussed,
pp. 36-37) were phonologically inaccurate errors, order errors and ortho-
graphically illegal errors, A further category was added for the present
analysis, that of cluster reduction errors. Ciuster reductipn is a
commbn phenomenon among chi1dren acquiring spoken language in the early
stages, and.was also observed among beginning ‘spellers by Read (1971)
and by Treiman (1983) In an earlier pllot study it had been noted that
cluster reduction occurred even among o]der children, and in view of the

surprise expressed by a grade 4 teacher that this should be so, it was .
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decided to include cluster reduction as an error category here. Other
more complex error analysis criteri& have been suggested (Avakian-
Whitaker and Whitaker, 1973; Spache, 1940 - for a critical analysi§ of
various error classification schemes}. However, these are more useful for
a fine-tuned analysis of the errors méde by language disabled spellers
than in the analysis of errors made by otherwise nofmé] children. The
gategories selected here are, howevé;, fine enough in definition to.
reveal a more gross deficit. .The errors of subjecfs thus identified
could then be analyzed in greater detail. However, that was not the
intention of the present study which specificaf]y excluded language
disabled readers and spellers,.

As already noted, statistical analysis revealed no sign{ficant
difference between the groups in any category of e;ror. 0f the four
error types selected, the most frequent was the phonologically inaccurate
error, where the written representation could not represent the spoken
pronunciation of the target in English, representations such as nececary
(necéssary) and sem (seem). However, though the most frequent, they were
few in actual number (Tables 1 and 2). The poor spellers que slightly
more such errors overall, 4.9 to the good spetlers 3.6, but the majorify

of errors, in the case of most of the subjects, were phonologically

~acceptable. However, it will be noted that some of the poor spellers

made a considerably higher number of suc@ phono]ogita]]y inaccurate errors.

Eor:example, DM makes 10, NX makes 8 aﬁﬁ DB, 7. 'On the other hand,j&i

-"do some of the good and average spellers. YR qugs 14, RS, a véry good

speller, makes &as does LG, a supe{-ior speller,
In general, ver} few of the errors. made. were orthographically

illegal, and:the number of these decreased as the grade level increased,

A\
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in both good and poor spellers, "It is, therefore, evident that the
children do have sufficient orthographic knowledge: for them to be able to
produce‘Eng1ish-1ike representations.of the language. Althougn such
" children were not included in the analysis, the reading delayed children
in these grades tended to produce more onﬁhographica11y-i11ega1 errnrs
than did their peers who were reading at or above grade level..

Again, with regard to ordering errors.‘very few of these were made

and they tended to be made on words such as friend and height which

because of the variety of uses to which ei/ie can be put in English

v

orthography, can cause at least a momentary hesitation for‘the‘beqt of
spellers,

These results echo Nelson's findings, both with regard to the
infrequency of the error types, and with respect to the lack of difference
between any of the categor1es of spellers 1nvolved The poor spellers
make more errors, but not markedly d1fferent errors.

In this study, cluster reductions were found to occur, albeit
infrequently, in all the grades studied. They'a]so occurred at all 1gyels
of spelling ability, though to a lesser degree among'the goodféne11ers.
Mostis?.the reductions occurred in the N+ C c1u$ters. as in ggégg
(grouné), hugry (hungry}, and !ggg_(young)l It is true that the nasality
of these clusters may be perceived to be part of the vowel, bnt that doés
not alter the fac$ that Engljsh orthography requires that it be
expressed as a consonant When one Iooks at _the more difficd]t'words at
the end of ‘the list where.this reduction occurred as in lutenat and

guatance (11eutenant and acqua1ntance), it seems very 11ke]y that

orthograph1c knowledge will change percept1on of the word. A person

unfamiliar with the orthography of lieutenant and acqua1ntance may well

s
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not-even hear that there is a nasal in the word at that poiht. Other .

clusters were also reduced, s¢ that fifth became fith or fithe, “interest

became interes, and perfect, perfick. This again may reflect perception,

and production;, but it also reflects a lack of word-specific

orthographic knowledge. y

There were also some few instances of the letter name being used to -
represent the sound. It will be recalled that this is another strategy
used by beginnipg 5pe1lgrs (Reid, 1971, Bissex.‘TQBO). However, even at
the level of grade 6 there was one example of its use, in the spelling of

readily as readle,

On occasion, vowels were omitted iﬁ words such as rmain (remain),
srch (search), prfect (perfect), the r being possibly interpreted as being
syllabic without an accompanying vowel. Phohet{ca11y, the vowel may be
reduced to aﬁ almost non-existent state, but orthographically it has to be
present in English,

Overall, the results Show that it is a knowledge of phonological
analysis and transcription which is the most frequent substitute for a
correct orthographiCxrepresentation, in bqth good :;h.poor spellers., Most
of the children revert to tﬁé alphabetic phase (Frith, 1980) whén in
doubt. This is also influenced by their _knowledge of possible graphemic’

representations of the sound in other words, so that one child spelled

~method and separate dg meathod and seaperate, drawing on her knowledge

that -ea- is one way to represent [e] in English, a]though jt is the

wrong representation in these instances.. The majority of Ehe children's
1] : : .
errors, no matter what the level of spelling ability, were phonologically

A} ) .

\igcurate representations of the target word.
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The same type of analysis was carried out with regard to the errors

- made in the Spontahequs writing task,_although here an tﬁe errors were

ana]yﬁed since even the worst spellers made fewer than 20 errors (Tables

1 and 2). Furthermore,sSince the words .were the children's own choice,

the artefactual considerationg,presént in the Spelling-td-dictation task

would not obtain-here. As wifh the fnitia] spelling test, there was no -

statistically significant difference Qgtﬁeen the two groups. The mean

number of'errors for-the poor speliers was 5.8, with a range of 0-17; for

the average spellers the méah was 5.4 errors with a range of from 0-12, but

for the very good and superior spellers, the mean was 1.4. As will be |

sé@n from these %igures, even average and good speilers make spelling

errors in their spontaneous writing. On the other hapd, being a poor

speller does not necessarily mean that errors will be made whén th; subject

chooses what to write. In this connection, it is interesting to Took at

poor spe]]ér cJc. He made ne errors 6n the spontaneous writing task,

but only yrote 23 words. xIn addition, on\the grade level 5991]1?25£35t’

on the unprimed administration of the test, CJC made.]0/21 erfor?%. It is

possible that CJC deals with his spelling problems by‘]imiting his output.
As was the case with the initial diagnostic spelling test, of the

four categories undgr which errors were c]assifigd, the phonologically -

inaccurate was the most frequent, but as before, for most of the. ‘ ¢

children, such errors formed only a very small proportion of errors ‘

overall, The majority of errors made, whether by good'or poor speilers,

were phonologically acceptable. Once again, some clustef'reduction

errors were found at all grade levels though tﬁey wegé more common-jh,

the two lower grades, and in fact, only one such err (\zii’seen'among the
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grade 6 subjects. "This type of er?pr was a]sq seen more frequently in
the writing of those children who eroduced a large number of all typeé of
error.

ith respect.to the grade 1eve] spelling test which formed part o%
the single subject repeat measures subsection of the tasks, of the errors
made, most were again'phono]OQically aéceetab1e. ‘The two groups, tht good
and poor spellers, were dist{nguisﬁed b& number, not type of error made,
a]though as already mentioned, tbere were good spellers who made a
surprisingly. high number of ‘errors on th1s task -and a]so some poor
spellers who made surprisingly few. ‘ ‘
| These ana]yses thus bear out the hypothes1s that this particular
group of poor spellers, that is, poor spe]]ers who are also good readers,
©oare differeatiated from their peers only by the number of errors they

1

make, but not by the type of error made. »

[ -
Hypothesis 3

Having established that there is little, if any, qua]itaeiVe
difference beyween the two groups with regard to the1n.5pe111ng ability,
let us now turn to H3, which claims that although ‘these ch11dren are
reading at or above grade level, and‘far in advance of their spelling
.']eve1 when one ]ooks at the actual subsk11]s related to reading, they -
will perform d1fferent1y from the1r peers who both -read and spell at or

Laas]
above grade level, The sub-skills tested in this study were reading _

. .- o #
* «aloud and silently, and word naming. ; *
The reason for putting forward thisthypothesis was that since {%?
;o

reading and wfifing are related s%j]]s, it is probable that.a deficit in
one aspect of literacy would be linked to a deficit in the other. _This

el in

-

-
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would not necessar1]y be an abso]ute deficit. Less‘than optimal
fune}1on1ng of‘one of the sub components which make up reading sk111s
might be masked by a compensatory *mechanism which allowed other skills to
supp]ement the def1c1t Such compensation might be more difficult in
writing than in reading so that this would lead to children who could read
Qe]] but who could not spell correctly. . 4

It has been suggested in the past that speed of s11ent read1ng may
correlate with‘spe1]1ng ability. Fast readers should be good - spe]]ers
However, this was not the case in th1s study Chi-square analys1s of the
read1ng speeds of the two groups in the read1ng aloud and s11ent1y task,
showed no significant dafference between the groups (Table 7). Speed
of reading was assessed in relation to the'SUbject's peers, SO that grade
" 3 readers were fast or slow in relation to other grade 3 readers,-and not
to the group as a whole. This was fe1t to be more indicative of their
ability. Reading is a relatively new ski]1 for the younger chi]dren in
the groups be1ng studied and what is acceptable for a grade 3 reader may
not beQFo for a grade 6 reader. This can be seen in a comparison of the
grade 3 good reader BH, with the grade 6 good reader, " TK (Table 7). Both
. read the 200 word passage in 92 seconds, but BH is above the mean for his
grade, whilst TK is below the mean for his grade. This does not mean that
BH is a better reader, but rather tﬁat he brings different sqb-ski]ls to
bear on the task of reading aloud. |

Although™ there wae no signtficant di ence between the groups for
.reading aloud er silently, there was ‘a t::::igmong the poor spellers to‘be
slower at reading aloud than were the'good spellers; 8/16 of the poor

spellers took more time than the mean to read the 200 words aloud,

.
- /
* i



4

T e e e g

whilst only 4/16 &F the-good spellers were §1ow on this task. It is

clear]y apparent that fast or s]ow read1ng, does not of itself pred1ct

1

spe]l1ng ab1]1ty
With rEQard to the reading tgsk, there Qas one anomalous result
within the structure of the task. In”oﬁper to éhcou}age the children
read for medning (as one'QOés'in_a norma]‘reading tas&), and to ensure
that they did indeed readiﬁhe.si1ent reading pasgggés‘ the ch%]dren were
told that the exﬁerimenfér woﬁld a;k questions about the passage when fhey.
had finished reading, A1most a]] the ch11dren in both the good and poor
spe1l1ng groups were ab]e to answer 4/4 or 3/4 questions correctly- -.

(Tab]e 7). {(The same quesggons were asked in each instance; two referred

to tﬁe part of the passage read aloud, two to the silent portion.) However,

the group of superior spellers, those wﬁo are reading above grade level but
sﬁe]]ing at an even higher level, were able to answer only 1 or 2 of the
four questions on what they had just reag. :Re%erence to the tabie will
show that thefe is no qbvﬁou5'pattern towthése responses, Correct
responses do not appeaf fq be linked to recency, or to modality (a]oud! or
silent reading). (The small number of questions and subjécts would |
precTude statistical analysis of these resqus.)‘ This inab#lity to -i
answer questions was taken as a failure to process fqﬁf;eanipgt By “way

of confirmption, at teast one of the childrea also showedha comprehepsian-
deficit when tested by his teacher on the regular, sfhndqrdized readfng '
tests. It has, in fact; been claimed that asking questions afterra |

passage has been read, is not a good test of comprehensioh, and that cloze

tests do this more effectively. Be that as it may, 22/32 of the children

tested were able to extract and retain s@?ficient information from these ¥

3 v,



- answer more than two,

L o : 3 = 8s.

passages to enable them to answer at least 3 of the experimenter's

-

questions correctly, whereas:none of the superior spellers was able to

Unfortunately, on the evidence of‘%his particular set of tests,
there is no indication of.why this sub-group of good spellers should :
perform differently from iheir-peers. Reading without qdmprehension is
not unknown. It is one characteristic of hyperlexia (Aram, Rose and
Horwitz, 1984): and has been Bbserved in dementia (Schwartz, Saffrdn and
Marin, 1980). Hoquer, in such cases, lack of comprehension is total,
réther han partial as here. It may merely have been that, in spite’
of instruction to the contrary, these subjecti utilized an inappropriate
strategy of reading as f;;t as possible, with only marginal attention
being given to content. It is, however, furthgr evidence as to_the
heterogeneity of the skills that combine to achieve a particular level of
literacy. : '
| The existence of this Qroup is in itself anomalous since it has
been claimed that in normal subjects, speiling ability does not exceed
reading abi]fty (Hanson et al., 1983!. ‘However, these otherwise normal
children do show this discrepancy, and in this study, theyjonly differ
from their peers-on this one measure of comprehension, or recall, or
retention as the case may be, and the discrepancy is in an.unexpected
direction. |

%hé'reading of a passage aloud and silently, then, has shown that
there 1is nJJstatistica1'diffenence between the groups as a whole wi;h'
respect to this pafticu]ar type of reading. In the main, both good and

poor spellers understand what they read, or can at least extract and
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retain sufficieﬁt information to énswer.questions onlthe ﬁassage if
' quest1oned about it 1nmed1ate1y upon completion of the task.

The second reading related task to be d1scussed is the word
recognition task where the children were requ1red to name words and
non-words that were presented to them. Their performance was assessed
on two factors: latency and éhcuracy. With regard to latency, once more,
there was no statfstica]ly significant difference between thé ﬁoor
spe]]érs and the good spellers (Tab\e 6). In”both, groups theré‘were
some very fast response times, and some very slow ongs. One 6f the poor
Spe11érs, NX, had the fastest mean response time of 495 msecs, whilst one -
of the very gbod spg11ers, RS,.had one of the s]owgst times (1.047 secs).
In this latter case the slowness was prébab1y related to something other
than reading ability. A partion of the ionger response .times arose from
her apparent unwil]ingnéss to make a mistake. A number of the ﬁon-words
among®the stimuli could be pronounced more than one way. RS found it .
almost impossible to produce any response for these items. She gave the
impression of being a very good, careful worker, anxious both to succeed
and to b]easéfﬂ)Her work was very neat and attractively presented. (In
fact, she illustrated the output for the spontaneous writing task:
which no doubt depressed her word score, but did make a pleasing‘and
attractive offering.) In reading the.non-words, she had no clear
jndication of what would be the icorrect' response, even though all
subjects weré told that there was not a right and a wrong way to pronounce
a non-word and that the experimenter was 1hterested in how fast they
could guess how to pronounce it. However, RS's caution appears to have
outweighed her reading ability. Again, this is a further indication that

not all members of a group will achieve their level of ability in the same

way.
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As airgady_noted, variability around the mean for respdhsg times for

"each of the different categories of.stimuli presented fo? naming decreased’

;i/gFEEEhTEVeJ increased (Figure 8). The individuals themsé]ves'sﬁowed -
reater ‘consistency of response time within the various classes of stimuli, -

. . I - R .
and also in Phe consistency of response time between_classes, the higher - .///

up the school-they were. This applies to both the good and the poor’

spellers and appears-to be a function of a 'developmental increase in -

reading skill. The grade 3 subject with the slowest response times also"
showed the greatest degree of variability, whilst the grade 3 child with
_ the_fastest response times, also showed a bery gma]l degree of_vafiabi1ity.
Obviously if all the naminé responses are«fast, variability will be
decreased, but it would also be logically possible for all @he responses
to be slow and for variability also to-be reduced. However, this situation .
does not obtain here. ‘Where 1a£éncy was greater, so was variability.

In general, the expected battérn of response times was obtained. .
Response times were fastest for the predigtab]e;.high‘frequenty words
" (see the methodology chapter for a full description of categoris&),
increasing for predictable Tow frequency items, rising again for
unpredictable high frequency words. In general there Qas a decrease for, .
the weird high frequency words, possibly because the children's attention
had been drawn to them, eitherﬁconsciously or automatically bécause of
the unusualness of the spelling pattern; The weird low frequency words
tended to have the longest response times, partly because for a number of _ ////'
children it appeared that these were, in effect, non-words, and non-words . ‘s
with very deviant spelling patterns (see Appendix II). For most of the

children, for example, yacht was pronounced [y » EJ. If they had not

met the word in print, yacht would be a very strange looking word to
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' pronounce. The weird Jow frequéncy words thus looked even ‘stranger than

92.
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the actual non-words, most of which were modelled on words with a more
frequent1y‘found spelling pattern than is found in yacht.

Although there is nolsﬁgnificant difference between the good and the
poor spel]ers'in fatencies on the oaming fask, there was a very
significant'difference in their error scores (Table 6). Ten out of
sixteen of>the poor soe]]ers, but only 3/16 good spellers made more than
the averaéé number of errors on this task, and it may bo relevant that the
3 good spellers were also in the 1owost grade. Aii the grade 4 and grade
6 good spellers made fewer than average errors on this task.

The errors themse]ves were of four types omissions - a complete
_ioab1]1ty or unwillingness to pronounce a word, almost always a non-word;
) ohonoiogica11y inaccurate pronunciations which could not possibly be
directly Tinked to the gtimu]us (e.g. [;Eaﬁ] from enchor); possible,

. but 1ncorréctg proouocia}ions, (as in [] o_u ﬂ forilgEEJ [i o u ﬁ} for
ggmg); and substitutions of another word for a reol or non-word stimolos

(e.g. knife for kive).

There is a difference between the two groups with respect to the
type of error made. For the good spellers, the errors were primarily
errors of substitution, either of a word for a non-word (knife for kive)

\

or of one word for another (e.g. through7for though). On occasion, the,

substitution was of a more frequent word, as in the case of bike for pike,
but usually this wids not so. (It should be remembered that thelstimulus
remained in view ‘until the subject named it, so that subjects were not
obliged to pronounce the word until they fhought they had accumu1ated
sufficient information to identify it.) The poor.spe]1ﬁf5, on the other

hand; made errors of every type noted.
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If would appear that the poor spellers, although apparently able to.

" ‘read continuous text as well as their peers, are considefab]y less

efficient at nam1ng individual words where there is rio context to A
supp1ement the1r interpretations. Naming is, pf course, only one of the
subskills associated with reading, but the greater number of errors é;de
by the pﬁor spellers, and the wider variety of error type ﬁade} suggest
that this is one area in which the poor spellers do differ in their
reading subskills from their peers who, although reading at the same
level, spell consistently better.

Hypothesis 4 ) )

This brings us to what is claimed here to be the ke;ffactor
.differentiating the poor from the good spellers as put forward iﬁ H4, "
which states that poor spelliers have not acquired the'ability to form
and to store a fully specified orthographic image, relying inste;d on
énTy a partia%]y specifiéd imaée in the lexicon._-This results in them
having to rely heavily on alphabetic principles (Frith, 1984) when
spelling. It is claimed that a good reader/speller does form a dual
orthographic image. This consishs of a partially specified working image
for reading, and a fully specified image for monitoring performance, and
for generating written outﬁut

~ O If, th1s t$ indeed the case, one would ant1c1pate that those ch11dren
who were good readers but poor spellers would tend to score lower on tasks
involving precise visual recognition since they lack a precise visual
image for reference.- This is not to say that they have an actual physical
visual deficit, nor that they havg a defective visual memory, although

neither this nor auditory memory was tested in the present study. One .
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prime reason for toii/wés that in an earlier pilot case study, thei;ubject
wag tested on soendardiged auditory and visual memory tasks and scored at
or above the'ﬁeen for his age. This would cast doubt on the causal
relationship of tHESe'factore to the fype,of spelling disabi]ityﬁhere )

being discussed.

P]ainly, auditory and visual memory are involved in being able ‘to
spell, So//jﬁﬁfrm auditory memory will be used to recall what has been
heard, with long term memory being available for use at the checking

M

stage. Short: term,VISual memory would appear to have Tittle or no ro]e §
iin spe]]%ng, bot long term visual memory could also be involved in
’checking: However, a study reported by Day and Wedell (%972) found that
differ}ng'auditory or visual memory scores did not affect error scores
in spelling, although %hey affected error types. It was also noteworthy
that a higher auditory memory score,‘did not, as might have been expected,
1eao to'a\higher numbe;'of phooologically plausible spellings. The
children with ﬁigher auditory mémary scores made fewer syl]able
confusions and substitutions, and those with higher visua]_memory SCOores
mede fewer letter insertions, omissions and inversions. Day end Wedell
conc1ude that children with high visual or auditory memory scores can
capita]ize on these high memory functions in learning to spell, whitst
those with low or average memory scores will have to use alternative
 strategies. However, the children in Day and Wedell's study were grouped
only according to their visual and auditory memory séores. These
correlated with error type, but not with overall spelling ability.
Indeed, Day and Nede]]_conclude that whether a deficiency of function in

the matter of visual or auditory memory aiso results in a deficiency of

function elsewhere will depend on the Tevel of the child's other skills.

-
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‘This i§ further confirmation of the proposal that ﬁpelling abil{ty depends
on the interaction of a number of subskiils. It cbu1d. hoﬁéver,.be
instructive to look at the vispa{ ang:auditory memo%& 5spect
. Tongitudinally, examining pre-literate audifory and vis@a] menory scores
in the 1ight of later orthographic ability in order to elucidate

whether, indeed, on closer éxamination, there is any natuﬁa]bcorrelation
between these functioﬁs and spelling ability.

' Leaving aside the roles p1ayed by these particular functions, one :
can look at the respdnses of the children as ihey relate to the visual
aspects of'the‘§timu11 to see whether there is any difference between the
good‘and the poor spellers in this réspect;

.Ogsparticﬁ1ar-re1evance here wi]i-be those tasks involving word
recognition - the word square tasé, the naming task, and the error
recognition task. Pepformancé on the reading of a passage might also
Se re]ed%nt.

Llet us start with the word square task, which was both a recognition
and prodhctioﬁ task. As noted, although not statistically-significant,
there was a trend for'higher spelling ability to be associated with a
higher initial score on this task (in relation to grade mean). There

-were members of each group who scored unexpectedly high or ‘low on words
found, but ovéra11, %he trend was for the better speller to fipd more |

words. This pattern of association would fit well with the proposal that

. QI:"I

the “poor spellers lack a fully specified image for reference, The
extraneous letters surrounding the possible words in/the square would
" take more time to'discount if a fully specified image of possible words

s

were not readily aVai]able. (This was also a“timed .task so that it was

N .

La
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not just the’abi]fty to find words, but also the speed at which they

could be recognized which was relevant to the score). )
The naming Tatency tas§ is also a test of word recogqi&ion skills,
and has already been discussed at fength in reiation to H§ above. The .
proposal that the poor spellers lack a fully specified orthographic image
would accord well with the differences observed wifﬁ reSpeht to the error
scorés of the two groups, Tﬂé poor spellers, it will be remembered, made
significantly more errors than did the good spellers. The good speliers
were not compTetely error-free, but most made fewer than the average
number~of errors. The greater variety of errors made by the poor
speilers also suggests that they do not have one efficient decoding
strategy, but instead rely on a number of different strategies, mainly
matching to a bartia]]j specified image, and by a grapheme-phoneme
conversion route for decoding. -
There is also a tendency for the slow namers in the‘g%oup of poor

pellers to have identified a lower than average number of words in the
word square task. As already noted, the number of subjects make it
inappropriate to p&rform any further conventiona{ §tatistica1 analysis.
It is'valia, however, to note tendencies; 7/16 of the experimental |
subjects were é]ow namers,.and 6 of these also had low word square

scores (Table B). hgference to Table 6 will show that @ siow response
time is not necessarily confined to those subjects who were poor
Spe11ers. Six of the good spellers also had s1qw response times on
the naming task. However, it is only among the poor spellers that one
finds this tendency for a slow response time to appear in conjunction with

a low score on the other word recognition task of 1oéa{1ng words within

a letter matrix.

¢
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‘Andther factor which appears to be associated with the formatiop of
a dual image is suggested by a phenomeﬁon observed partibular]y among the
grade 6 readers!‘WhE”mgy be considered very skilled readers since they are
reading above grade level, -Frequeht]y, their initial response on the .

naming task would start out as an incorrect response. It appeared that

7 they were arriving at a response by using the GPC route. This would lead

fo colonel beginning to be read as [k-a.1 on aN]]. However, before tpe
Y

pronunciation was completed, it would be corrected 'and the real word

substituted.. It would ‘seem, then,.that particularly when a word is very

s

infrequent, and somewhat strange in its orthographic representation,'it

. takes Tonger to search the central orthographic image file than it does

to use tﬁe GPC route. In skilled readers, however, the correct response
will 'catcﬂ up' with tﬁe GPC output and override the incorrect response.
Frequency does affect response times, as shawn by the response time
curves for the naming task (see Figure B) and this two-level response
c§n be usefully accounted for in this way.-

With respect to the %bre genera1%zed‘reédjng task, thpt of reading a
passage aloud and silently, it will be remémbered that speed of reading
had no apparenf relation to spelling ability, but that when it came to
reading aloud, there ;;re rather more s]qw readers among the poor
spellers than among the good (8/16 v.w4/16). Again, with the same
proviso that the numbers are too small for a statistical ana]ysis, a
number of these slow readers (6/8) also scoped.low on word recognition in
the word square task, and 6/8 also had s Yow response times oﬁ the word
naming task, so that, once more, a trend is seen among sﬁme of the

poor spellers, to be slower at word recognition (Table8}.
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Slowness to process visual stimuli for reading a]qud would fit in
witp tﬁé proposition that a dual image is not formed by the poor spellers,
A pértia1’1mage,'it has Been sqggested, may acfivate a humber of possible
responses. The choice of actual response mqy‘be influenced by the
addition of contextual input, along with the slower response ge;erated by
the GPC route, thch is then trans]ated_into an articulatory ba%terﬁ, |
evéntua]]y producing a response. By contrast, a dual image will allow for .
more efficient access to the Texjcq;; é correct response being generated
by a ba%tié] image, monitored simultaneously by the fully Specifiéa
corr{ponent of the orthographic image, and also éuppémnted by context in

the reading of continuous text.

-
-

This does not account for thdsé poor spellers who alsolhave fast
response times in the naming task, and who find more tggn tpé avérage
number of woFds in the word square, However, it will. be reca]]ed that one «
of the claims béing made is that épelling 1srnot a unitary skill, and poor

spellers do not form a homogeneous group. It is the interaction of the |

various subskills and deficits th;h is reflected in the level of
spe]]ing achievement. Some of these subskills and_déficits are revealed
“by the part{cular batté}y'pf tests devised for this study;~bﬁf’it is very
- Tikely that fhere are other aige;ts which were not i;vestigated.
The final task relating primarily td the visuai'aspect of word
b recognifion was the error recognition task, If the poor speliérs have
fiot stored a fully sbecified image of the word, they have no point of
reference for compar{son purposes. The use of errors made by the
ch{1drenhthemse1ves contributed to the eco]ogiéa] validity of the task.

_~ One may fabricate possible errors, and come up with some which are more
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1ikely than bthers 4 However these reflect the experimenter's b1as
rather than necessarily represent1ng what actually takes place. Even so,
even ecologically valid misspellings are also open to misinterpretation.

One.chi]d corrected fited (fitted) as fighted! which says more for his

knowledge of orthography than of morphology. '
Not only do the poor spellers fail to recognize misspellings,

also miscorrect words whether orthographica]]y'eorrect ot to start
with. The errors Bresented for correction were generally phono]ogice]]y

' acceptable variants, ref]ecting‘the tendency at all levels ‘to produce-
this type of error. Errors raﬁged from miscorrections of misspellings,
corrections of already correctly spelied words, and acceptance 0%
misspelled words as correctz This inability to judge whef;er'the

- appearance of the word is correct fe a reasonably clear indication that
no fully specified visual image is ava{1ab1e for consﬁ]tation. Some of
the children miscorrected their own incorrect spellings. For exampie,
one grade 6 child's seaperatexwas'somewhat improved: The ea became e,
but the second e remained to giee seperate. It is true that this is a
common erroe, but it should look wrong if a correct, fully specified image
has been formed and stored. Some of!fﬁe grade 6 poor spellers remarked
that they knew a word was wrong, but they did not know what was wroné.
This seems to be further confirmation for the *partial image' deficit.
They have enough information available to recognize the word is not
correct, but insufficient information to produce the correctly spelled
version.

It is thus appared; that the lack of access to a fully specified

visual image is at least one convincing attribute of poor spellers. This

fas)
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*\\deuld help account for their~reduced scores on the word recognifion {(word
quare) task and could explain both slow or fast naming responses. The ’
S responses may be produced because in 1so]at1on the stimulus may-
activaté conflicting resgpnées which have to be chec@éd by the slower GPC
route.” The fast responses, on the other hand, are generated by the
subJect s fast access to a part1a11y Spec1f1ed image.which may or may not
prodice an accurate response. Hhether fast or slow, most of the poor
spellers did produce a higher than average number of errors on the naming
task, and on the recognition of spelling errors. |
There are subgroups among the subjects, but these subgroups are
. probably fﬁnked indirectly by their 1nd1v1dua\ strateg1es which they have
adopted to cope with their failure to form a fu]1y specified image, rather
than directly by any rigo#bus]y defined set of ‘poor speller’ respoqiSF.
It is for this reason that apparently contradictory characteristics, for
example, fast and slow naming responses, can be lTinked to the overa]]
spelling deficit. For some children, reliance on a slower GPC route |
produces a -slow responge;ﬂwhi1st others are willing to rely on the partial
specification and make a fast selection of a poséﬁb]e response, or they
may even use one strategy in somé.instances and the other on other
occasions. .For this reason, the assoc1at1on of poor Spell1ng with a
fast response and a high error score, for example, should not be taken as
an indication that a slower, mone careful approach to written language
would cure the problem. //jhe problem Ties not with speed of access and
response, but with what is actually accessed by the child that enables it
to spel) a word, or in the case of the poor spellers, does not enab1e the

_chi]d to spell a word correctly.

Y-
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This brings us'po the effect'of’the 'treatment 1nfer#entionf on the

children involved. The ‘treatment‘, the modification intrdduced iﬁ-the
' . . L]
_repeat measures section of the test battery, was to introduce the

~children to the strategy of paying full attention to the actual appéarance

of a wbrd and visualizing-the word in their own mihd's eye. It was hoped
that the introduction of such a strategy would encburage the chi]ﬂren to’
form a fully specified jmége of the words to.be spelled or lchted, which
in turnbﬁou1d reduce the number of errors madé on the spelling task, and
increage the numbeg of words found in the word squares.

The two testdesigned far this multiple baseline, single subject
research ﬁart of the battery vere a grage levél spelling test, and a .word
recognition (word square) task. As notdd, matched t tests run on pre- and
post-intervention scores for the grade leve) spelling test revealed a
significant difference for the poor spellers, but not for the goodl
speliers. This was, however, to bé expected. A]thougﬁ‘those children

classified as average spellers and readers made errors on the first

primed administration of the test, the very good and superior spellers

were performing near ceiling already. If a child made only 1 error on
the(jnitial administration of the task, for it to make no errors after
the intervention was introduced is not as striking as if a child who
makes. 10 errors then drops down to only one (as was the case for one of
the poor spellers).

s in the initia) diagnostic spelling test, and the spontaneous
writing task, the errors were predominantly phonologically acceptable.
The spelling test was administered in the same way as the initial test,
with the teacher dictating a word, using it in a sentence and then

° repeating it. One of the teachers pronounced thrown and shown as
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[?rouaﬁ] and [Souzﬁ], which were faithful]y‘reproduced by‘two of the pqof
spellers as throwen and showen - an indication thatlat least two of the
subjects were not willing to abandon completely an alphabetic approach to
spelling.

‘Since introduction of a neyw strategy may, initially, cause confusion
in processing, the iq;ervention was repeated. However, this did not
change the pattern of responses to any great extent, so that the first
post-intervention results were a valid reflection of the effect of the
strategy.

There was one child who failed to”make any improvement. KH made just
over the mean number of errors.in the pre-intervention tegt, and failed to
improve on the post-intervention tests. One may speculate on the possible

ons for her fa11ure to improve. At this point there is no way of

‘;22z1ng whether she did, or 1ndeed could form images of the words 1nﬂher
mind's eye.' She-was not one of the students who obv1pus]y d1d not
co-operate. (In the rare case where it was obvious that a child was not
co-operating, the results were excluded from analysis.) KH was in the

Vo . .
enriched grade 6 class and the children here are encouraged to develop

ipdivjduality, so that it may have been that her-individual jpdgementr
was that this was not a si}ategy she could use. She did tend to be slow
on most of the tasks, but her scores wefe similar to thQEE/pf AC (in the
same class) who did 1mprove,'so slowness is not necessarily a causative
factor. It is also possible that KH may ha;e had a poor visuaT;memory
and if this were the case it could conce1vab1y have affected her
utilization of the 1H%ervent1on strategy

On the word recognitich (word square) task, matched t tests revealed

significant pre- and post-intervention differences in the scores for both

-
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_ groups; A matched t test of the percentage improgement for each group
showed a significant difference at the level of p < .05. fhe:ﬁoor
spellers thiis appear to benefit more from a visua]ﬁzation enhancement
strategy than do the good spellers. Again, this'i; what one would expect.
The good spellers, it is proposed, do a1;eady form and store a fu11y
Vspeﬁified image o% the words they encounter. Exposure to the words
will be likely to have some facilitating effect, but this will not be as
great as the effect it has for the poor épellers who do, not automatically
pay full attention to the words they read and write.

The visualization enhancement strategy was somewhat different for
this task. The children were given a list of approximately 100 words
which could be found in the letter matrix. However, it had been found
with the grade level speliing tesf; that visualizing 21 words was
beginning to strain the'powerflof conééntration o% spme of the children.
Consequently, in the word square task, the: children were given lists of
" words and told to study them, paying particular attention to such unusual
features’ as double consonants or vowels, or unexpected letter combinations,
in the same way as they héd with the spelling test words. The time allowed,
two minutes, }s probably not long énough if the words were being studied
for production, as in a spelling test, However, it was felt to be an
adeﬁuaie period for a recognition task. It was assuhed that if a full
image were to be stored, the particular words would be more easily picked
out from among the extraneous letters in the word square. The order of
the words on the lists did not appear to bear any relationship to the
order in which they were located in the word square. (The children were
required to write down the words they found so it was usually clear which

words were found first.) However, there are several factors here which P
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were not controlled for. The children were free to study the words in
any order they pleased., Although the logical way would have been across
the rows, or down the columns, theré may have been other ways used by
individual children, In addition, some of the children were very o
methodical in their search for Qords, going across all the roys*in the
square, and tﬁen down all the qo]umns. They were thus likely to be more
efficient than those who picke& here and there at the matr%x. The grade-
6E class found the highest number 6f words whether fhey were good or poor
///////’ji. épe]1ers, and this, no doubt, reflects their advanced cognitive skills in
_,/// comparison with most of the children in the regular classes.
The resuits of ‘these two tests do thus appear to be evidence for
the claim that the poor spellers do not form a dual image of the word, a
partial and a fully specified image, since when encouraged to form such a
fully specified image, their performance improves, and improves to a
greater extent than does that of their peers who do spell well, and who,

it is claimed, do already form a dual image automatically.

Hypothesis 5

We come now to the final claim in H5 that use of a partially
specified image will lead to the poor spellers being fast readers of
words in context, and fast, but not necessarily accurate namers of

-iséﬂated words. This is not borne out completely by the results of the

tests. There are very fast readers and namers -who are also inaccurate on
the naming task. But there are a]so'slow readers and namers who are
inaccurate.” Some are slow readers and fast namers, or fas% readers and
slow namers, and all of these may be either good or poor spellers.

. However, if this hypothesis is looked at in the light of the findings

LY
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. supporting H] which.clgims that poor spellers will be a heterogeneous
population made up of a number of subgroups, the hypothesis is, fn part,

. Justified. Ope of the subgroups of poor spellers will be fast readers
and fast, but ina;curate, name}s. However, it is¥not the speed of reading
and naming that’is importanf for this group, but rather it is their
inaccuracy, which is a ref;éction of their basic déficit, that of failing
to form a fﬁl]y'specified orthographic image. The good spellers who are
assumed to form both a fully-specified and a partial image can be fast

readers and namers, but. they are also accurate.

o g e e
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Chapter 5

" SUMMARY AND CONCLUSIONS

A number of factors emerge from this study, the first being that to
classify a child as a poor speller really tells us very little about what
the actual deficit might be. At the most basic level, the poor speller
makes more errors in writing words than do his or her peers. This,
however, tells us nothing about how one might distinguish the poor from
the good speller at any other level. Indeed, on other ]eve]s,_the good

and poor spellers may look very similar,

With respect to the particular sub-group of poor spellers who are
good readers, the question was raised as to whether these good readers
were, in fact, reading in the same way as the good readers who were also
good spellers. With hggard to speed of reading of a passage, and with
regard to speed of resbonse time in the naming task, thefe was no
significant difference ?etween either of the groups. There were fast
and slow readers and namers in both._ Howevef, there was a low degree
of accuracy?%n the naming responses of the poor spellers. This is what
had been predicted, It haﬂ also been predicted that this inaccuracy
would be linked to very fast naming response times. This part of the
prediction was not fulfilled. Some of the poor spellers who were
inaccurate in their responses were very fast in their response times, but
not all of them. It seems preferable, thus, to attribute the inaccuracy
to a basic deficit underlying all of the. poor spellers'’ performancgs,
that of a deficit in the area.of visual recognition. The fact that these
children, the experimental group, are all good readers indicates that

this is not an absolute recognition deficit. Rather, the pattern of
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performances supports that what these children lack is access to a fully
specified orthographic image, and the reason they lack this access js that
they.do not routinely store such an image. The improvement in performance
after the visual enhancement strategy was introduced suggests that the
ch11dren are able to store such an image, and to have access to it, at
least for a short time. Whether this image is retained, and whether, by
training, the children can be induced to utilize this strateqy
automat1ca]]y would be one direction in which the study couid be extended
It is suggested that such an 1nvest1gat1on could be carr1ed out w1th two
groups matched carefully for spelling, reading and general cognitive
ability, one of which was taught the visual enhancement strategy for
spelling and one which was only given whatever aids the teacher would
routinely give.

Havihg‘revealed some aspects of the diversity of the components
which may be working together to produce either good or poor spellers,
and in what generaI'area the deficit may 1ie which produces a poor
speller, the study does not throw any clear light on the root cause, or
causes, of this deficit. And indeed, the intention of the study was to
examine the nature of the phenomenon of the good reader/poor speller,
without claiming to reveal jts cause.

However, one‘possible direction for further study which might
elucidate this would be to attempt to build up hemispheric laterality
profiles of the sub-groups. -The suggestion was made that it may be an
inappropriate utilization of hemispheric capacity which leads to an
inadequate orthographic image being formed by the poor spellers in this
study. The dual task/time sharing paradigm (where concurrent linguistic

and non-linguistic activities are measured) would be one possible method
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of examining this. Ideally, .such & profile would be built up.on a
Tongitudinal basis, in order to see whether maturational factors are also
‘invo1ved. The paradigm is not without its problems (H;ghes and Sussman,
'1983). However, Sussman himself writes, "Despite the negative tone of the
implications qf the Hughes apd Sussman study for the future of the time-
‘sharing procedure, we remain confident in viewing the’baradigm as still
being the best and only behavioral index of language output 1atera1i§gtion".
It is suggested that an undue reliance on the right hemisphere in the early
stages of learning to recognize words could lead to a negleit of the more
analytical left hemisphere processes, particularly if such reliance

appeared to be an efficient modus operandf for the child involved.

The possibility that a deficit in the aréé of visual memory may
cqntribute to the failure to form an adequate orthographic image was
raised in connection with one of the poor spellers who failed to improve
éfger being given thé"visua]ization strategy. Although Day and Wedell
(1972) concluded that deficits in auditory and visual memory do not of
themselves cause spelling problems, but rather influence the type of’
errpr made,'tﬁe children they were testing performed at a rather low level
all round and it would be of interest to see whether poor spellers who
were otherwise performing well academically, showed any such deficit
as compared to their peers who were good spellers,

From the point of view of remediation, the most important point to
;tress is that a spelling disagility is not a'unitary‘disability. There
will not, necessarily, therefore, be only one approach to 1mproving
performance. It has been noted, anecdotally, that dyslexic children who
can be given a great deal of individual attention will often show more

" improvement than those not able to be given such attention. It may be
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. that it is easier to discover the individual components of the overall

deficit in such situations, thus enabling the therapist to deal with the
individual's prob]em in an appropriate way. This may also be true for
spe]]efs. If f;dividual attention could be given to their problem, the
particular aspects of their deficit could be. dealt with, rather than the
general deficit., Two individuals may appear to spell at tﬁe same level,

but different sets of subskills may bé responsible for this, as has

- already been suggested.

The results of the tests performed in this study, however, do éo some g
way towards indicatihg what may be a common failing for those poor spellers
who are not language disabled. This is their failure to form an adequately
specified orthographic image. SeverQI different factors may contribute to
this - low visual memory skills and inappropriate hemispheric processing
have already been suggested as two possibilities. If it is indeed the
case that the underlying éeficit is this failure to form a fully specified
image, it would be of value to emphasize this aspect of Titeracy skills
from the very beginning, before it becomes apparent that some children are
not storing an adequately specified image. It seems that good spellers
do not have to be taught to do this, but do it automatically. The poor
spé]]ers, on the other hand, do need to be taught, and it may Ee that by
the time it becomes obvious that they cannot spell, it is teoo late to
change the way they form their mental representation of language., Spelling
may, indeed, be caught, not taught. However, if this is the case, effort
should be made to help chi]drén 'catch’ spe]ling ability before it gets
too late and they become immune. Whilst not being able to spell, in the

absence of any other disabilities, is not an insuperable handicap, it is
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éfcause of frustratfon, particularly in the Qchool environment, The
findings in this study suggest a bossib]e direction towards alleviation of
this frustration, | |

The findings §]So suggest the probability that, although the errors
made by the good and poor spellers who are both good readers differ only
quan}itative]y, not qua]ifative]y, it is very probable that this
quantitative difference springs, in fact, from a qualitative difference
in the -mental representations these individuals have constrﬁcteg for
their 1anguagé; and fﬁaf fhis qualitative difference undgrl%es the

differences in performance that were observed in this study.

'd
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Notes

The 'special disability' appears to be an inability "to form the
_.bonds involved in Tearning to spell words" (HoI]%ngworth, 1918).

The words were drawn from essays written in schools across the whole
country and from words which occurréd in a group of letters written
to one gf the countnizs national magazines.

It would be interesting to retest the three grade 3 average spellers/
readers, BH, KI and'YR,'in a year or so's time. These three children
make a high proportion of phonologically inaccurate errors, and also
a number of other errors. Their spelling is not so poor as thét of

MD, the only grade 3 poor speller, but theif errors are unlike those

of.;he other good or aVerage spellers. This may only ber% i
| maturational feéture, since they are'a]] in grade 3. .

Pitman (1905) for exampie, claimed: "Scissors is one way of spelling

*sizurz'. Another way is psozzyrrhzz'whichlis justified by ps in
psalm; o in women; zz in buzz; yrrh as in myrrh. There are 81,977,919
other justifiable ways." However, it is doubtful if most children
would know what psozzyrrhzz was\meant to represent (and justifiably
so) let alone be able to correct it. In addifion,,bearing in mind -
the morphophonemic characteristics of English orthography, this is

not one of the more likely ways~to spell scissors,
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Appendix 1 122.

Sample of word square used in word recognition task

 EL EP HANTERCATS
VERVEPOHE‘RFOX
FAREAPTR EETO T
VRFE P ARLI 07T weRrE
'\/OURDECUTURNL
WlT enwBEecrReEARATEE
HA_PPE‘:NS.HUTBQV
E‘Q'UEENUTSOBII
RATDOWNST A | R g
EB E s THw ALF sT b1
H A VE”OUSE‘TENQ
AT LEAF TERNGOG owN
HYOURF.HAUNTED



- Predictable High frequency words

grass
winter
make
letter
ship
walk

Predictable low frequency words

" aoffee
pike”
bunk -
lamb-
ping
carp

Unpredictable high frequency wrds

great
either
sure
though
were
come

Unpredictable low frequency words
lose

conb

Weapon

shoulder

fork

dwarf

Weird high frequency words

eyes
water

two
once
people
ocean

Weird low frequency words

yacht
subtle
choir
colonel
aisle

Appendix 11
Word 1ist for word recognition: naming task.

Frequency

781
loo4
8333
1738
1021
831

280
16

16

3855
1033
1956
1339
17031
4676

269

62
385
122
19

2303
7194

10085

2435
7989

16

3

4]
15




Non-words

malk
gomb
bish
gair
bettle
bour
breat
voung
gacht
enchor
TowWn
kive

Appendix I (cont)(:;

124.



Sample word 1ist for spelling error correction (Grade 6)

.atquaintance
anual
aixious
arange
assist
attendance
avoid
caracter
capacity
career
celibration
comi tee
consert
cough
damage
dancinng
deasire
demestic
description
disaplen
duties

egde

exceptionally

Appendix I]II

freeze
friend
genuine
geuss
hight
intrest

judgemeﬁt

mechanical
method
neccessary
omit
pleasent
popular
principle
readily '
recent
reference
remain
ritten
seaperate
signature

successful

125.

_surplus

topfc
type
various

welfare

1



o
=
L]
e - - - - an IA
-7 -f -| ¢ - - - 4 as
-1 -§ = - 4 T F4 .9 o
- -1 - - - - - T kD Al
- - - I - - - 4 il
- - - 1 - - 2 1 b1y 111
2pf-ds || vr|reads || Ruvavax|Furmade Bupitan | Zuptreds _
orIs 18p10 __..ﬁﬂ ‘U3 UopIONPRI INENTL sjwmaaeuy ArTeatdoroucyd |[3oefang apeln

(S20YEH 000D)SYFTIAIS HOIHEJNS

-1 -t-t - - - - - ‘EIA
<1 -1 -l - - - - 1 v | IA
-1 =] -11 - T - 9 £y C AL
‘x| ds Frrjtede Suryar [FurrTsds uryian Suyrieds
o13s 29p30 LIt ‘U330 | uojionpax Jagsnyy | @ywamovwuy Arreordofouoyd |] 3a9{ang | apead
SUZQVEH/EERTTEIS 0000 LB3A
2
IT1-1T 1 -} . e
-1 =1 | = - 1 T 2 w1 1A
-1 11 u =z - 2z 4 € HE
-1 -1 -1 - 1 - 2 4 ra AL
-1 ] -1 1 € - 4 L] ux
-1 1 - - ol 1 6 o O
-1 € -] # T - T 6 (-] 11
ar| ds Py fusdg || Rupinarfurieds Sugyran | Surtteds
vrie 10300 [FTey yizo |jvorisnEad zmmanrp  ||eywansamuy L1reotlotetold 1o9fqng | epern

CUSAYFY /SHATIAIE SOVEIAY

L 9Lqel
&

-ttt -1 - - wa_ 2z L aa
- lt] -l - - - 4 - 4 ay
-!-1-1 - T z z 4 L
- - - T - 1 - € 12 | LA
-1-1 -1 - - T - 4 o
-1-1 -1 - - - 4 2 x
=]l -1 -]t o R £ 8 w
-1 - -1t - - T 2z X
- 1 - 2 - - 1 4 a2 IA
-] ] - i - T L] &
-1 -1 -1 = - T 1 ot W .
- - -F 1 - - - 1 £ X
- -1 -] z - - - a A
- - -1 - - - 4 8 ‘
-]l -1 -1 % 2 € - g >} AX
=f -1 ] * Ll C 9 [ K III
3ap [*de Baap fitads Supynar feutiiads Suniyae Suyrisds

ox1e aepie] ‘TIV'UIZ0 [ *uolionpal JIENTH aywanogwuy L{Teatdoroucdd || 3efans epRay

SUSTIS £ood

S3dAl HOWY3




Errors for good and poor spellers

T

127.

Poor spellers

Good spellera

Spelling test:
Phonologically inaccurate:
X = 4.9 (5D = 4.6)

Spelling test:
Phonologically inaccurate:

X = 3.6 (sD =13.7)

N

Sp0ntaneoﬁs writling:

Total errors:
X=58(sD= AB‘)

Phonologically inaccurate:

X = 1.4 (5D = 1.7)

Spontaneous writing:
Total errors: )

X = 3.6 (sD = 3.8)
Phonologically inaccurate:

X = 1.6 (SD = 2.09)

Table 2.

Y




Spontaneous writing tagk - pnumber of words; number of errors 128.

A ﬁ
Poor spellers .
Grade Subject Number of words written . Number of errors
IiI | M g TS R { £
Iv RB B5* _ 1L
sc Y2 ' ) 1l
Fu ‘ 53 3
~cC 69* : G
Dy 86* - ‘ L el
DF 61 Lw
VI cJc 23 ' 0
ce 86 3
NX . 59 Vsl
TK 224% (Sl
CG - 129% 2
|~ VI KH €9 - Swx
TL 163* e
AC W3 : 3
DB 170* - 10%w
Good spellers
11 BH 53 1
KI - 75* i
YR 58 Bux
JK 92* (S
TL 48 1
v BJ 115* Yaid
SH o3* 12%%
RS 52 2
G4 A7* 0
10 109* 3
5D 25 0
o
VI DA 71 Lw
TK 160* G
BN 158 0
NB 122+ 0]
VIE MF 169* 0]

5

# More than the average number of words at that grade level
## More than the average number of errors at that grade level

I

Table 3.



Crade level spelling test

B e R rrrart T

Poor spellers ! L‘-.;)od sp\;lle-rs
MD* 4 2 1 BH* 5 2 0
RB 7 3 6 KI* 2 0 0
sc 3 0 0 YR* 3 0 1
Fid 6 2 5 JK* 0 0 0
cc 7 4 3 TL* 0 0 0
M 1 | 2 5 BJ 0 0 0
DF 10 3 4 SH 7 2 1
cIC 10 1 0 RS 2 0 0
cc 6 2. 3 e 2 0 4
X 7 & 5 LG X 1 1
TK 7 0 1 SD 1 0 0
cG L 0 0 DA 7 "3 L
KH 4 5 b X 7 0 1
TL 8 1 2 NB 0 0 0
DB. 7 4 5 MF o 0 1

129,

!

-
)

* Crade 3 children tested on 10 words each time. Others tested on 21,

Table 4.



P

-

Word square scores

Poor spellers Cpood spellers

MD 15 || 22 21 | B 21 | 27 3

RB 8 |25 22 | & 19 18 21

sC 21 )l 272 2% |'WR 275 s . 3

FW 17 |l 210 | X 22 29 25

ce w [l 15 15 | 19 22 17

) M 20 || 28 27 | m | 19 27 23

i DF 6 || 22 2t | s 16 23 33

we | 27 (|29 35 | ms 26 32 3

1. | cc w || 36 u5'| cw T30 21 27
{ONX 28 || 30 37 | 1o 24 29 25 -

¢ .|| 39 3 | o 22 18 20

\ cs 28 39 40" DA 24 I 24 32

KH 25 1| .33 4 TX 29 35 36

L 25| 3 3 | m | 3 24 28

AC o {35 s2 ] wm 49/1 52 53

DB 25 38 4o MF 35 . 46 55

.Pre-invervention scores do not differ significantly between'the groups.

:i::? Post-interventfoﬁ differences are statistically significant. (t 2.052,

130,

p * .05). The poor spellers show a greater post-intervention improvement.

Table'5.



B L T,

B

‘Naning latency and error rate

[

v

Longer than average latency

Tablé 6.

* Poor spellers - i
Grade | Subject " Naming latency | . Error rate
: (msecs) +Av. ~Av,
I1I MD JOGC1* x
IV RB ) ?69* i x
- 8¢ 1004% x
Fu 1094* x
CC 562 x
DM 828+ T x
r 1174+ x
VI cJC 621 x
: cc 624 x
NX 495 Tx
TK 737 ' x
CG 712 x
Vis KH 730 x
TL 771 x
4 AC ?62* x )
DB 616 x
T T T Good sperlers B
IT1 BH 1266*% x
XI 1135% x .
YR 584 o x
JK 777% x
7 TL ~ 721 x
IV EBEJ 559 N x
SH - Bl o x
R 1074+ x
\‘ G% 69’4 X
1c ' . 688 x
NSD &z 757 x
VI pa ~ 727 . x
TK . 738+ i x
|_BM . 691 x
NB 535 x-
VIE MF ~ 528 x
T
»*



Reading - speed and comprehension

¢

‘L

# Slower than the average time for that grade level

Table 7.

132.
_ Poor spellers . . . ' 1
Grade | Subject Aloud (seconds) ] Silently (seconc}s) 1 _le_a;_..t-.’;ons correct
TII | MD ' 140% 69% 2 3 4
Iv RB 98 72 2 34
5C 97 66% 1 3 &4
FW 163+ 50 12 3
cc 122% 1 71* 1 2 4
m 108+ 46 1 2
DF 127# 91+ 12 3 4
VI cJC 100% i\ 2 3 &4
.| CC 71 56 2 3
NX 69 30 1 2 3 &4
CG 71 56% 2 3
VIE KH 73 53% 12 3 &
TL Bg* Lo 1 2 3 4
AC 76% 50* 2 3
DB 70 1 1 2 3 4
“_Good spellers ‘
111 BH 92 68+ 2 3 4
KI 128+ 71* 2 3 4
YR 102* g2* 2 3 4
JK 76 R 53 2 L
TL .79 I 51 3
v EJ 68 : 30 2 3 4
SH 99 57* 1 2 3 4
RS 82 30 4
GW B6 54 2 3
1G . 80 53 3 &
SD 76 b9 2 ,
VI DA 90* 68+ 2 3 4
TK g2% 63 2 3 4
BM 57 40 2 3 4
NB 59 31 2 3
VIE | WP | 65 35 1 2 3
Superioi' spellers sub-group
“III JX ' 76 53 2 4
L 79 51 3
iV _ GW B6 o4 2 3
1G 8o 53 34
SD 76 4o 2
VI ' NB 59 n : 2 3




- , 133.

Poor spellers slowness on intertask performances compared

Subject Slow latency [ Low number of uérds Slow rudiné performance |
i Word square task Aloud ‘Silently
MD * : + + +
RB + ‘ +
SC ' + . - +
Fd B + + T
cc _ : + o+ +
D‘M . '+ . . ’ -+
DF ) + | + + N
cJC . + + . +
cC +
RX
TK
co

. KH ‘ + ¥
TL\ + — + ¥
AC \ + + + ¥
DB \/ ;_.__. T ‘

I

\._/‘\

Table 8.

&y
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Orthographic Image Model of Readi‘ng and Spé'!'ling' .
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Figure 1.
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READING (After J. C., Marshall, series of lectures given at University of McGill,
March/April 1984).

~
Visual analysis
Letter . Graphenic
representation 2 - parser
I |
~ Visual word K
' representation. J
- b
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—_ - ! phonene l
& conversion |
Lexico-semantic
representation
— - = P JENp—
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, 3 representation
| -
& X ’ Blender
j er-
L

4. Figure 2,
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’

THE LOGOGEN MODEL (Based on Morton, 1980)

136.

Figure 3.
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" Humber of subjects

Distribution of spelling ability by grade level

"~

138.

Hnﬁ”n_']r_fﬁ6 » o

X =4.4

Grade &4

o R 1

3 4 5
X=4.8
Crade 6 .
| ol :
3 o S 6 7 8 9 10
X=6.9
Grad‘e6E h .
i [l nnnn 191 ” n” f i
3 4 : 5 6 ¢ 7 9
Crads lavel
¥ =7.35

Figure 5
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VI

VIE

Spelling test: pre- and post-interventibn scores 139.

Poor spellers

Dol

MD* .rﬁ\‘\\\ }
o PR nB F

a8c €c

NX e TK

] X -

XH DB

&

% The bar graphs are adjusted for the grade 3 scores ito reflect the same
proportion of errors (out of 10) as do those in the othee grades (out of 21)

Figure 6.



Spelling test: ﬁre- and post-intervention scores : . 140.

Good spellers
- —
JIT
l_l__l_l E1og . 4] |
KI* TL* : YR* EH# JK#*
Iy
0 N Y [:l_J_J [:l_J:] [:;:]:]
EJ sy " 8D i oy 15
VI
;
D——L [—L—u‘ .
DA BYM NB TK
VIE
L1 M '
MF

#The bar graphs.are adjusted for the grade 3 scores to reflect the same
proportion of errors (out of 10) as do those in the other grades (out of 21)

L

Figure 6 (cont).
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Word square scores: pre~ and post-intervention

Poor spellers

III

Iv

oF

DA

V1

L.

TK

cJjC

NX

VIE .

DB

TL

Figure 7.
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Good npeliers

111

IV

sH SD ~RS GW 1G.

Vi - __

l

NB TK

v

DA

- VIE

MF. ) Figure 7 (cont).
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FNaning task: response times and variability : 143
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