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ABSTRACT -

The present study examined the ‘relative percent of phone-
tically accurate spelling errors achiéved by 1% retarded
and 24 normal readers on the Wide Range Achlevement Test

: D
Spelling subtest whlch was admlnlstered to all subjects
in second, fourth fifth and sixth, grades as part of a
larger battery of tests. An analysis of variance was -
carried out for this 2-way, fixed effects, one repeated

measure design. It was hypethegﬁzed that (a) retarded

readers would have smgnlflcantly fewer pﬁ%netlcally ac-

curate spelllng errors and (b) both groups taken tOgether

would show a significant increase in their percentage of
phonetlcally accurate spelling errors from study 1 (year

1) to study 4 (year 4). Subjects were matched for IQ and
Groﬁp membership was determined using dual criteria based
on the Metropolitan Achievement Test Reading and'Word
Knowledge subtests. Miespellings for every subject on

each of the WRAT spelling subtest words were collated and
rated indepeqdently by 2 raters using a procedure developed
for this study. Thie procedure makes use of the 'Table of

Common English Spellings' from the Random House Dictionary.

Raters used the table to decide whether a given grapheme
in a child's misspelled word could reasonably be considered
to be a good 'map' to the sound (Phoneme) which occurs in

iii




the correct pronounciation of the word. kAn~agreement be-
‘tween raters of 89% .was achieved usiag this procedure e
The results conflrmed the flrst hypothesis regardlng a‘:;

dlfference between normal and retarded readers, but not the

S ,
second hypothe51s, which predlctzg/;hzgﬁaztudlnal effect.

In addition, the results demonstrated a- highly 51gn1flcant %

'1nteractlon effect The existence of this interaction

effect was. 1nterpreted agfevidence-that retarded readers

‘do in fact lag behind nqrmal readers in the development

of those skills necessary for phonetic spelling. However,
it was also deﬁchStrated that*retarded.readers do not ful-
ly . catch up to the normal readers and in fact’ the means

for the two groups appeared to level off after study 2

‘%apprexlmately age 9%}., This last flndlng was 1nterpreted

to mean that retarded readers exhibit @ defec1t in one or
several of those subskllls necessary‘for phonetlc spelllng.
A thxrd hypothesis predlctlng hlgh correlatlons-between

the dependent varlable, phonetic accuracy percent, and 4

measures of readlng and spelling achlevement was partlally

1.
- .

confirmed. 1In the first two studies 5 out of the B;achieve4:

A . -
A

ment measures were significantly correlated for subjects’in

"

the retarded reader group, while only 3 significant correr'
lations were found for this same group fg.studies 3 add 4.
Just the opposite was found for the subjects in the normal
reader group. For them, there was only 1 significant cor-
relation in studies 1 and 2, while 5 were found in studies

3 and 4.
iv
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CHAPTER I

INTRODUCTION

. . >~

After a‘century of reading and spelling research the
most telllng statement that can be made is that, as yet
we do not understand these processes very well (Fries,
1962). Gibson (1972) points out that many studies have
not been careful in defining the particular ievel of
reading being studied, whether it be reading words, sen-
tences, .or paragraphs, reading for full meaning or skim-
ming, or reading for information or for pleasure. Fur-
thermore, there is-no_generally accepted comprehensive
theory of reading, so that much of the research is poorly
coordinated, with results that are difficult to compare.
.The most robust (i.e., suppofted by a ‘wide range of re-
search methodologies) and consistent findings would

s U
-appear to be those_re;ating the auditofy—ecoustic‘ and
articulatory processes to;reading and to spelling. This
is true of both studies of normal reading acquisitien aﬁd
of specific dysleﬁia (commonly defined as "a disorder
manifested by'difficulty in learniﬁg te read despite
conventional instruction, adequate intglligence, and

”

soeio—cultural opportunity,... (and) dependent upon funda-.
hentel cognitive disabilities which are frequently of
- constitutional origin." '[Critchley, 1970, p. 276]).

l-r‘
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AR . .
It seems'éiear tha;'the same skills, (referréé)téﬁhere—
after és phonetic analytic-synthetic skills) which are
involved in the production and perception of verbal sound
sequences, also—praiide the basis for the initial learning
of reading and writsﬁg skills.

The word 'in;tial‘ is emphasized in the last sentence
because there is a handful of longitudinal stuaies (satz,
Friell§ Rudegeagy, 1974; Rourke & Orr, 1974) which have
shown;that the éonfigurationlof skills, underlying read-
ing; changes as_the child grows older. This research has
been carried out with the purpose of identifying potential
predictive measures of future reading ability. They.have
also attempted to answer the question of wﬁither reading
disability seems to 'be related to a basic neuropsycholog-
ical deficit in, er a maturational lag in development of,
key component subskills necessary for réading and spelling
;(Rourke, 1975). |

The intent of this study is (1) the establishment
of the rating procedure for de;ermining phonet%c}é?curacy
of spelling errors, as a reliable instrument bégg across
time and rater, and (2) the investigation of the relation-
ship between phonetic accuracy of spelling errors and
reading ability over a four year period (second to sixth

grades). While there are a few longitudinal studies of

phonetic analytic skills (Calfee, Lindamood & ILindamocod,

- . . J—
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1973), no work has been doﬂe using childrens' spelling
errors to measure these skills. It is only recently,
{Boder, 1971) that the phonetic accuracy of spelling
errors has been utilized in crﬁss—sectional studies of
retarded readers. -

Through.£his study it is hgped that the following
questions will bebanswered: (1) Do normal and retarded
readers, as groups, differ in the phonetic accuracy of
their spelling errors? (2) Does tﬁe phonetic accuracy
of spelling e¥rors of these two groups change over the
four year period and if so do the groups move closer to-
gether, farther  apart, or maintain their distance? (3)
Is there'a correlation beﬁween individual reading ability
and the phonetic accuracy of their spelling errors? and
(4) What is the predictive accuracy of first year level
of phonetic accuracy for reading and spe&liné achieve-
ment in the fourth year o% the study?

It is hoped that this study will help to clarify
the role of phonetic analytic-§ynthetic skills in the
acquisition and development of reading and“spelling
skills. It is further hoped that this study wili sefﬁe
as a first step ;n_éstablishing the rating procedﬁre,.
which is quick, eaﬁily learned, and readily applicable
in a 'school setting, as a valid measure of underlying

phonetic analytic skills. Clearly, further studies will



be needed to determine what specific phonetic¢ skills are
being-méasured'by the rgting instrument, e.g.,-auditory,
verbal shq:t.térm memory, sound segmentation; sound
bleﬁding, cross model matching, etc..

To undérstand the importance of auditory-phonetic
skills in learning reading and spelling, let us consider
" the effectiveness‘of reading skill in the deaf, who have
had no experience of aural speech. Furth (1966), using
as a criterion, normal fourth grade reading level, found
that only 12% of a midadolescent group of deaf children
were able to read. Deaf students seem to reach a plateau
at the fourth grade level and do not improve beyond this
with additional schooling. However, it is important to
note that some deaf peoﬁie do learn to read, and the
implication, clearly, is that phonological coding, for
those of us who do hear, is most likely a strong prefer-
ence, but not a necessity.

The strength of this preference was demonstrated
by Murray (1967)}. Severél earlier experiments (Conrad,
1962;-Murray, 1966) showed that, when visﬁal items were
presented to subjects for immediaté or delayed recall,
théy were encoded in phonological form. Murray pre-
sented subjects with a series of phonologically similar
words, reasoning that this would render the phonological

coding process inefficient and lead to a switch to some
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other form of coding, most likely visual. He found, how-
ever, that subjects persisted in their use of the phonolog-
ical code despite impairment to their ability to recall.
While cross cultural studies, comparing‘the diffic-

ulty of learning English to learning other languages, have

not been carried-out, largely because the methodological

—

'“bgablems are so overwhelming, one interesting study, carried
out in Finland (Venesky, 1973), can be citéd. Finnish is
said to have one of the worlds most regular languages, in
that its orthography cohsistently maps to the spéken
language system. Each phoneme always has the same letter
irrespective of its place in a word! (Kyostio, 1973).
Venesky foupd that a very high percentage of Finnish child-
ren could pronocunce most words at the end of first grade,
thus demonstrating a very unusual level of letter-sound
‘mastery (if they were to be compared to first graders in
'Canada). While correlations between letter-sound mastery
and.reading ability were only moderately higﬁ {accounting
for 25% of the variance in grades 2 and 3), this finding
is explainahlevby the fact that there is relatively litple
variance in this pOpuiation for this ability and therefore
we could not expect it to be a vgfy good predictor.-

Makita (1968), has found that the incidence of-dys—

lexia in Japan (0.98%) is some ten times lower than that
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found in Western countries. Fuxthermore, within Japan,
the incidence of dyslexia in users of the highly regular
Kana scripts is-%gr IZss than the incidence for users of
the ideographic Kanji scripts. Mikita concludes that
"...the specifiqi;yxdfﬂéhe used language, the very object
of feading behavior, is the most potent contributing
factor in the formation of reading disability" (p. 613).

Elkonin (1963) provides:additional evidence that
children learn éarly to decode languages which closely
match sound to writing (in this case Russian). He used
a variety of téchniques for teaching preschool, non-
literate children to discriminate the sound structure
of spoken Russian words and found that this training
assisted children, when confronted with w;itten words
and pseudo words, in reading them aloud with nearly per-
fect pronunciation. It is worth noting, in addition,
that Hildreth (1968) found that 98% of Russian first

’

graders learn to read without difficulty.

The studies reviewed to this boin£ suggest thét )
phonetic coding while clearly, not.absolutely essential
‘;b le;rning to read, will be used far ﬁore often in
1égrning to read those languages which have relatively
high phonemic—graphemic regularity. Furthermore, there
is some tentative evidence that the more phonemically

regular a language is the more easily the reading pro-
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cess is acquired (Mikita, 1968; Elkonin, 1963).

Regularity of English Orthography

At this point it will be helpful to review the
range of opinion ?nd related research bearing on the
issue of the regularity and irreggld}ity of English
orthography. " In doing so, we can begin to get some
feel for the way a novice reader makgs use of the reg-
ularities at different levels in the spokén and written
langauge systems in learning to 'map' from the second
{(written} to the first (spoken) and vice versa. It is,
perhaps, not too obvious a point, that, by the age of
four or five, before formal reading instruction has be-
gun, a child already has acquired a nearly complete phono-
logical rule system. This will include implicit knowledge
of proper intonation {stress), segmen£ations‘(pauses),
and the distinctive features of phonemes and use of a g
phonological rule system (Messer, 1967; Morehead, 1971).
In addition, he will have command.of a semantic system
{(conceptual structure and lexicon) and a syntactic rule
system (morphology and grammar) (Gibson, 1972). The six
vear old beginning reader is thus faced, not so much with
learning a new system, as with learning to 'map' these
phonological system skills to a new grapholégical system

of related skills: recognition of the categorical fea-
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tures of writing, segmentation (letters, white spaces),”
recognition of distinctive features of letters and know-
.ledge of orthographic, semantic, and syntatic rule sys-
tems as appiied to written English.

Keeping in mind the original question of how regu-
lar English orthography really is, it should now be clear
that this is another way of asking, "What is the level at
which the phonological system becomes mapped to the new
developing graphological system?", or, “Wha£ is (are) the
basié decoding unit({s) in moving- from one to the other?"
The assumption being made here is that it is the detect-
ion (not necessarily conscious) of certain basic under-
lying regularities which allows the child to use first
the spoken language, and later the written language.

Read (1971),stuaied the self taught spelling systems of
'twenty preschoolers and found that in every case,‘they
were based on an underlying phonetic principal, with the
phoneme=letter correspondence most often being based on
the letter's name. This clearly supports the idea that

spelling (and language behaviours generally) are rule

™

governed behaviours %nd that acquisition of these skills

will at least inclddgsﬁaking use of what regularities

/

exist in the giv?n language.

There are séveral theories which propose to explain

]

f
this 'mapping' from one system to the other. Each fav-
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ors a particular coding unit, and cites research to
support its claim.

The first theory-favors mapping at the level of
one letter ﬁo one phoneme (i.e., a letter is an in-
structiongto utter a particular sound). To the.authoré
knowledge, proponents of this position do noé believe
that English, as it is used, can be characterized this
way, but wish it were soi Typical of this point of
view is Bloomfield (1933), who holds that "writing is
not a part of the language, but simply an imperfect
_image‘of speech.... (and that) English orthography is
simply a grossly irregular alphabet system.” (Pp. 500-
501). It was this sentiment that sparked the spelling
reform movement of the early twentieth century.

Bishop (1964) investigated the significance of
knowledge of component letter-sound relationshipé in
reading new words. She simulated the child's acquisition
of reading skills by teaching adulﬁs to read some arabic
words using 12 arabic characters with perfect l;tter—
sound associations. Two tfaining techniques were com-
pared, one using letters, the other whole words. Her re-

sults clearly showed the letter txaining )group were able

to learn to read and pronounce the of new words in the
fewest trials. Of interest is the fact that several sub-

jects, trained with the whole word method, had learned
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all 12 letters-sound correspondeﬁces despite no qirect .
training in these. It is possibie that these results are
in part due to the fact that Arabic, like English 1s an
alphabetic system. The results might well be quite dif-
ferent if subjects had been trained on a logographic sys-
tem.

A second position has been taken by a group of men
(Russell,.1958; Friés, 1967) who advocate that English -
orfhography is reasonably reqular at the level of individ-
nal phoneme-grapheme matching. Learning to read is liken-
ed to an associative learning task. Phonemes are the basic
sound units of a language (40-50 in English depending on
whiﬁh linguistic analysis you prefer) by which the morph-
emes (smallest meaning bearing units) and words are rep-
resented. A phoneme is normally identified by determining
when an alteration in sound is sufficient to change the
meaning of the spoken unit, e.g., in contrasting the sounds
of the words 'bit' and 'pit' wé are able to identify the
two phonemes /b/ and /p/. A grapheme then, is merely the
possible letters or groups of letters which can represent
each of the identified phonemes.

- Several studies have undertaken to study the degree
of regularity {(defined simply as frequency) with which b
these correspondences exist in the English orthogtaphy

(Hanna & Moore, 1953; Horn, 1957; Hanna, Hanna, Hodges
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& Rudorf, 1966}. Thé last study by Hanna et al. invol-
ved the analysis of 17,310 words using a pronunciation
system that included 30 consonant and 22 vowel phonemes.
He found that there were a large number of phoneme-graph-
eme correspondences £hat were indeed regular (occurred at
least 80% of the time in both stressed and unstressed
syllables).

Other research has focused more directly on the
guestion of what potential value thgse correspondences
have in facilitating reading (Gibsoﬁ, Pick, Osser, &
Hammond, 1962; Gibson, Osser, & Pick; 1963). They in-
vented two sets of pseudo words, one prqnounciable, the
other not, based on rules of English phonology.‘ Half of
these words began and ended with permissable consonant
.clusters ie.g., 'blong'), while in the other half, the
consonant clusters were transposed, rendering £he word
uhpronounceable (outside the canons of English phoneme
sequence rules, e.g., ngobl}. These words were presented
to subjects tachistoscopically and it was fouqd that the
pronounceable “words were very consistently read with
fewer errors. . While this finding seems to support the
hypothesis that reading is enhanced by having géod cor-
respondence between éhonolog}cal and orthographic rules,

a further study (Gibson, Shurcliff, & Yonas, 1970) using

deaf subjects yielded similar results. In as much as
¢
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the deaf subjects lacked experience of the phonological
system, and its regularities, it appears that the ortho-.
graphic rule systeh m;y be able to be learned sepafately,
although the mastery of it will never be as complete. as
with partial or normal hearing subjects.

The findings of several recent studies (Hayes, 1966;
Ruddell, 1968a; Downing, 1965) have further supported the
importance of close grapheme-phoneme correspondence in fac-:
ilitating reading acguisition. Typical of this work is a
study by Samuels and Jeffrey (1966) in which pseudo-letters
Qere used to represent English graphemes and were matched
on a one to one basis with English phonemes. They found
that kindérgarten-subjects, who were taught to decode words
on thé psgudo-letter to sound basis, as opposed to usingla
"whole word" decoding method, were significantly better at
transferring their skills to new words. Jeffrey and Samdels
(1967) in a later study, replicated these results, but.at-
tributed their results to one aspect of the experimental
procedure which faught—subjects to blend phonemes represen-
ted by ﬁhe pseudo letters. Silberman (1964) also found
that transfer of phoneme-graphemé corre5poﬁdences depended
on training in phonic-blending. Ruddell (1968b) notes that
these results "suggest that sound blending places the pho- ’}
nemes in'a natural sound-unit context constiﬁuting a more

elaborate decoding unit, which is of value in transferring
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soung-letter correspondence information to new letter
patterns and words" (p. 64). The roie of sound blending
of phoneme units is further discussed below in cornnection
with the role cf articulation in reading and spelling.

In summary, those who argue for the central role

of phoneme-grapheme correspondences in learning to read
and spell have demonistrated tha£ modern English is nét S0
thoroughly chaotic, so irregular in its phoneme-grapheme
correspondences, that the child must abandon all hopes of
usiﬁg spelling cues in learning to read, merely memorizing
words by sight. There are consistent relationships be-
tween sounds and letter patterns in the English ortho-
graphy and an efficient reader must develop high speed
recognition responses for these comparatively few con-

trasted sets of spelling patterns.

»

The Jeffrey and Samuels (1967) and Silbhefrman (1964)
studies point out the importance of scun blending in
learning to read new words and suggést that'the ébntext
of a grapheme, its surfounding syllable or wora environ-
ment,may-carry Qaluable information concerning the pho-
neme to thch it should be mapped. The third theory
which proposes to explain mapping from the graphemic to
the phonemic system is based on this same point. Venezky

(1967, 1970a, 1970b), having recognized that direct pho-

neme-to-grapheme mapping woﬁld not take a child very far,
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undertook an analysis of the spelling-to-sound regular-
ities in a 20,00b word_qorpus. This immense study
yielded a systematic analysis of the graphemic patterns
in English words (the classes of graphemes, th, ch, oo,
tch,.dg...etc., and the allowable sequences of these
letters, and letter combinations) énd a description of
how these graphemes indirectly map to sound:

| Venezky's (1970a) major inference from Mis analysis
is that "spelling units are not related“éirectly to
sound, but to an intermediate (morphophonemic) level first,
and then td sound" (p. 34). He points out that this in-
direct approach aliows a clear separation of rules based
on orthographié cbn;iderations from those based on morph-
ological and phonological ones. Orthographic rules illus-
trated in the first part 'of his study are used in trans-
latinqqfrom the graphic symbols to the morphophonemic
level, while a secona set of phonological rules are applied
in mapping from the morphophomenic level to the actual
sounds produéed. Thué, in order to read the word 'mishap’
a person would, accordiné to Venezky, first need to make
the judgement that.'sh' does not form a cluster in this
word. This decision is reached using orthographic rules s
(in this case relating to morpheme boundaries) to segment

the word as mis/hap. At this point, phonological rules

would be applied to yield the correct pronunciation of



‘15‘

the word.

Venesky enumerates éhe folloﬁing factors which méd-'
iate the correspondence Eetween spelling and sound: .

1. ﬂofphemic boundaries. The spelling ph regu-
larly corresponds to the phonemé /£/ as in 'sphére',
'phase' and 'morpheﬁe', but clearly does not iﬁ 'shepF
herd.' Rather than cite this as just an?é;er idiosyn-"
cracy of English orthography, Venesky instead formulates‘
the more parsimonious rule that "ph correspoﬁds to tﬁe
phoneme /f) when"it lies within a single graphemic allé—
morph @nd that acroés‘morhpeme bounda£ies it is-tqgatgd
as separate 1ettersf (p. 96). There is, therégore,'a

hierarchy of decisions implicit here. First the reader

must decide on correct morphemic (also'syllab

)
aries, and only then, attempt to match pronu bion/ o

graﬁhemic unitst
.

2. Form class. The prqnounciation of any form
ending in nger Jr. ngest cannot be predicted unless the
morphemic identities of the [er] and [est] are known.
If they are the cbmparative and superlative markers as
in stronger, strongest, then the ng sound is /ng/:’ In
some other words the 'ng' is fepresénted by the phonoﬁe
A/

3. Graphemic environment of the unit. The unit-

¢ corresponds to the /s/ phoneme when-it precedes e, i,




y

or y plus a consonant (deceive, decisive, icy). In many

16

other poéitions the ¢ corresponds to /k/.

4. Stress. The 'x' may be pronounced /ks/ or /gz/
depending on the main stress in the word: axioms, exer-.
éise vs. examine, exist_(other possibilities do exist).

5. Position in the word. The initial 'gh', as in
ghost, ghoul, corresponds to /g/, while\zgﬁzﬂg-ﬁéaié%‘and
final positions, 'gh' has ngnounciations other than }E{.

6. Phonolggical influences. Certain sound seqguences
are not allowed in English so that when a sequence of dis-
allowed phonemes~is signaled by a spelling, one or another
of the sounds drops out. For example /bp/ and /pb/ do not
occur as adjacent sounds within word boundaries, so that
words like 'subpoena' and 'clapboard' retain the pronun-
ciation of only the second consonant. o * S

Venezky's careful work has obviously greatly clarif-
ied the exact natu}e of the'regularities which underlie
English orthography and'phonologf and has given us rules.
for 'mapping' from one system to the other (?Fthographic
to phonological). However, it'is not enough'to say that
theéeuregularities and mapping rules do exist. As Vene-

4 sky (1967) himself pointé out, "the gquestion that remains
to be answered is: 'Do the literate actually use this

Jpattern?'" (p. 80).

t
r
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Phonetic Analytic Skills and Reading

While research based on Venesky's analysis of spel-
ling to pronunciation regularities in English, and par-
ticularly aimed at discovering if children use these
regularities, has only recently begun (much of.it at the
Wisconsin Research and Development Center for Cognitive,
Learning), the results of several studies are available.

Calfee, Chapman, and Venezky f1970) studied two
samples of kindergarten students on their rhyming ability
and found that, even with considerable training there was
a clearly defined subgroup of children who could not
learn to make simple rhymes. It appeared that these
children simply did not have the concept of phonetic sim-
ularity. A furphér study with Israeli children (Venezky,
Shiloah, & Calfee, 1972)' confirmed thése results on three
different rhyming tasks and also dembnstrated a signific-
ant correlation between rhyﬁing ability and scores on
tests of reading achievement at the end of first grade.
They also found a clear developmental trend in rhyming
ébilfty across the firét two primary grades. Ability toa
recognize and produce rhymes has been said (Gibson &
Levin, 1975) to "indicate ability to deal with sounds as
abstraééions....(and to be) important for later ACqui—

sition of spelling patterns." (p. 229).

Another study (Calfee, 1972) utilized a number of

‘\7

A
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tests developed by the Wisconsin group to investigate
possible component skills involved in the reading pro-

.cess. These tests, including visual word matching, pho-
neme identification, phonetic segmentation, alphabet
recognition, and vocabulary recognition, were given to
a number of children just beginning first grade, and
were later compared with measures of reading achievement.
Multiple regression analyses with éeverél‘samples of
children consistently revealed the imporﬁance of phonetic
segmentation and phoneme identification in developing
reading skill. One disappointment was the relatively

"low predictive value (30% of the var;:FEEﬁbthese tests
had for first grade reading achievement.

These findings vere supported by Rosner (1971) who
conducted an experiment to see if auditory perceptual
skills could be trained. A group of non-readers enter-
ing first‘grade were given special training in auditory
analysis and, on a post-test, when compared with a con-
t?ol group, were found to significantly exée;l in read-
ing both familiar and new words. Training in this case
was progressive, beginning with nonverbal sounds, then
segmenting in- turn, phrases,'words, szlables, and fin-
ally single phonemes.

These results strongly support the importance of

auditory-perceptual analysis of words as an important
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ékill in learning to read.'”fraining does help and shows
transfer at leasﬁ in the early stages of learning to
read. We may now ask what role these auditory analy-
tic skills play as children progress through the primary
grades, and improve or fail to improve in their reading
skills.

In a study using older children, Calfee, Venezky,
and Chapman (1969} have shown that-American children
generalize the invariant consonant and the long- and
short-vowel correspondences.tolsound early in the priﬁéry‘
grades, but fail to generalize several other predictable
patterns until the end of grade school. Furthermore,
analysis of pronunciations of these predictable patterns
showed that the percentage of appropriate pronunciations
increased from third grade to high school, that better
readers iﬁ third and sixth grades were consistently more
likely than poorer readers to give appropriate responses
to predictable patterns, and that certain predictable
patterns wére not totally mastered by even the better,
older readers. These findings would seem to support the
theory that the acquisition of reading; taken to be a
hierarchy of complex skills, takes place through the
sequential iearning of simpler and then increasing‘
complex sub-skills. The fact that correlations between

reading level and pronunciation were high in third grades

4
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(.66 and .52) and lower in sixth graders (.16 and .46),
suggests that, what predicts successful as well as un-
successful reading, changes from the early-to later grades.
It must alsq be realized however that the range of reading
abiligy in the population against which an individual's
performance is being .compared changes considerably over
this same period.

As an additional part of the above study, inappro-
priate responses were analyzed in terms of their possible
appropriateness (given a different word environment for
that letter or letter combination). Interestingly, this
analysis of what might be termed graphemic inaccurate,
and graphemic accurate pronuhciation errors of written
words, is the exact inverse of the current stqu which
investigates phonemic accuracy of the spelling of words
which have been heard. Poor regders;were found to give
ﬁaice as many "wild" (graphemic inaccurate - the letters
never have the pronunciation in any word or morpheme
environment) pronunciations as good readers. This re-
lationship decreased somewhat by sixth grade and the
authors reported that both good and poor readers contin-
ued to increasg their mastery of predictable letter-
sound correspondences through high school.

These last.several studies strongly suggest that

? L) »
*ﬁhonetlc analytic abilities, as measured by pronunciation
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errors, develop progressively through the grade school
yearé. At first; children's pronunciations reflect only
the most consistent, regular grapheme to phoneme corre-
spondences, so that word pronunciations dictated by more
complex rules, suéh as morpheme boundaries, graphemic
environment, etc., are rendered incorrectly. By the end
of grade school many of these conceptyally more complex
rules for spelling-to-sound correspondence have been
mastered. In addition there is some evidence to suggest
that retarded readers are often slower to develop these
phonetic.analytic skills, although for this group as well
the relationship between phonetic analytic skills and
reéding level seems.to decline toward the end of grade
school.

This congistent_finding of a lowered correlaEion
between phonetic analytic ability and reading ability
(particularly comprehension} over the primary school
year calls for some explanation. One explanation, sug-
gested by Gibson and Levin (1975) is that "as letter-
sound generalizations become more readily available,
other factors such as context, come in to play and the
correlation with comprehension drops™ (p. 295).

This explanation is supported by Venezky and Johnson

'(1972) who found that the initial and final ce (cent and

" face) were handled differently at both the third and
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sixth grade levels, but were not differentiated at earlier
grade levels. The /k/ prénunciation, was often used for
the initial ce but only rarely for the final ce, suggest-
ing that children at these grade levels are already using
conditional cues (position in the word) énd have moved
beyond simple lettefs to sound generalizations. Also of
note is the fact that normal readers seem to make this
transition more readily than poor readers, although the
transition was eventually made by poor readers as well.
The picture which seems to be emerging is one of a hier-
archy of phonetic analytic skills starting with relative-
ly straight forward phoneme-grapheme correspondences to
application of increasingly higher order concepthal rules
for pronunciations within a given word or morpheme con-
text. Both normal and poor readers seem to acquire these
skills, but.the poor readers appear to do so more slowly,
which is to say, this phonomenon is best accounted for
under what has been referred to as a "lag thecory" {(Rourke,
1975i.

Levin and Watson £}963)_;nd, more recently, Acker-
man (1973) have added further support to the above im-
pression. Tﬁeir studies have shown that training in
word skills which emphasize a one-to-one correspondence
for phonemes and graphemes prove to be a hinderance in

the later stages of developing reading skills. The Levin
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and Watson study simulated children's reading acquisition
by teaching adults to map artificial graphemes to familiar
words. The study by Ackerman was a direct test of the
hypothesis using children. She found that when children
are initially trained for variable grapheme-phoneme cor-
respondences, they develop.a "more general rule" (or a
set for diversity), and that this traihing was more ef-
fective for later transfer of lear@ing.

One last area of research relevant‘to the role of
phonetic analysis and synthesis in reading is the group
of studies which examines the strategies underlying rec-
ognition of various classes of phonetic and non-phonetic
words and letter strings. This field of research is
quite extensive apd“only a few representative studies will
- be cited here. |

The Gibson, Osser, and Pick (1963) study has already
been described above. Briefly, they compared first- and .
third-graders on their ability to recognize tachistoscop-
ically presented familiar words, pronounceable nonsense
words, and unpronounceable nonsense words, and found that
first graders read and spelled out most accurately the
stimuli in the same order™ as above. The third graders
read all the 3 letter words about equally, but longer
{4- and 5-letter) unpronounceable pseudo words were sel-

dom read accurately.
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Rubenstein, Lewis, and Rubehstein (1971) hypoth-
esized a model for adult (mature) reading which includes
a "phonetic recoding" stage intermediate between visual
input ;nd accessing of an internal lexicon. " They suggest-
ed that, regardless of whether a word is seen or heard,

- & search through the inte:nal lexicon is carried out - in
the phonemic code. To test this hypothesis they presented
college students four kinds of material, real words, legal
nonsense words (orthographically and phonologiqally),
words illegal in both rule systems, and words illegal in
both systems but still considered pronounceable (e.g.,
fuzg, tapk). Subjects were asked only to identify ‘the
| words as such and their reaction times were measured. The
authors reasoned that longer reaction times for the fourth
stimulus groyp, compared to the third, would confirm their
hypothesis in that the nonword status of more pronounceable
nonsense stimuli, could be expected, in a phonetic recoding
step, to take longer to detect, in spite of the stimuli
yiolating both orthographic and phonological rule syétéms.
This hypothesis was confirmed.

Spoehr and Smith (1975) proposed a model of word
reéognition which allows for an initial phase of grouping
letter strings into hiéher order units (“pa¥sing process")
which are then decomposed; in a second phase, into graph-

emic units which can be phonetically translated. 1In an
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earlier experiment Spoehr and Smith (1973) had identified
the syilable as the optimum "parsing unit" for enhancing
the accuracy of tachistoscopic perception.ﬁ}In the more
recent experiment, they demonstrated that the perceptual
accuracy for a string of letters is correlated with the
number of recoding steps needed to cornvert that string
into speech. Furthermore, they were able to demonstrate
that perceptability differences of letter strings can be
predictedjén the basis of the number of phonological
violations in the string. '

This finding of Spoehr and Smith that letter strings
are first grouped into larger units before translation to
phonetic equivalents recalls thg theoretical position of
Venezky (1967) cited above. It'seems likely that these
larger units yield precisely fhe contextual cues necessary
for the.use of the higher order, phonoiogiqal and ortho-
graphic, mapping rules identified by Venezky. Vhile
Spoehr and Smith consider only the usefulness of these
"parsing uﬁits“ for applications of phonological rules,
it seems likely that orthographic rules could be applied
here as well, This raises the possibility that letter
units are proéessed through a dual coding system (Mérshall
& Newcombe, 1973).

Meyer, Schvaneveldt, and Ruddy (1974) investigated

-2
this possibility. They, too manipulated graphemic and

Eowe
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phonological relations within letter string pairs and
asked subjects to identify stimuli as words or non=-words.
They found thathperforﬁance, measured-by reaction time,
was dependent on phonemic encoding. Dual encdding was
found to facilitate recognitions, while graphemic encod-
ing (use of;g;aphic gzhuiarities only) was clearly inhib-
itory.

While the three studies cited hardly constitute é
thorough review of current word recognition research, they
do serve to point up the current viability in the liter-
ature of theories which argue for a primarily phonetic |
basis for procéssing of written material. The literature
is by no means conclusive and contradictory findings can.
be found (Bower, 1970; Kolers, 1970).

As previously stated, one premise of the current
study is that 'learning to read can, in part, be understood
in terms of mappinélfrom an old system (spoken language)
to a new one {written language). It seems only fitting,
therefore, that this review include at least a brief
description of the research on subvocalization in reading.
More cgmplete reviews of this literature can be found in
Conrad (1972) and McGuigan (1970).

‘The following statement by Huey (1908} still accur-
ately characterizes the posi£ion of most researchers work-

ing in this area today: v
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The fact of inner speech forming a part of
silent reading has not been disputéd, so far
as I know, by anyone who has experimentally
investigated the process of reading....Al-
though there is an occasional reader in whom
the inner speech is not noticeable, and al-
though it is a foreshortened and incomplete
form of speech in most of us, yet it is per-
fectly certain that the inner hearing or
pronunciation, or both, of what is read, is
a constituent part of reading by far of most
people sas they ordinarily and actually read.
(p. 119-128).

Typiéally, research evidence for subvocal articu-
lation today is provided by electromyographic (EMG) re-
cordings of the various muscles involved in speech pro-
duction. The assumption has always been that the silent
articulation shown by the EMG record does in fact refer
to the material being read, and is not an irrelevan£
aCCﬁFpaniment. This assumption was recently tested by
Locke and Fehr (1970), who required subjects to silently

read .two classes of words: those that did, and those

that did not include labial phonemes (/p/, /b/, /n/, /£/.

/u/). Using surface electrodes, they recorded electrical

activity in the labial muscles during this task. The
results, while not entirely clear, seemed to demonstrate
that words with labial phonemes, silently read, use more
' movement of the labial muscles than do non-labial words.
Another comprehengive study of articﬁlation during silent

reading (Edfeldt, 1960) demonstrated that silently read

text that was difficult, either syntactically or through

—~
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unfamiliarity or through poor leéibility, showed increased
articulation. Finally, one author (Conrad, 1972) haé

summed up the evidence provided by EMG studies- this way:

"We have to say that articulétion almogt always occurs,

that it is probably task televant, but that sound evidence
that it is necessary is lacking. Other inputs may be

equally useful, and possibly concurrent" (p. 210). Keeping
this caution in mind, it would $till seem a strong possib-
ility that, in reading, we not only say things to ourselves,
but that we listen and auditorily process them. = In taking

up next the research on pﬁonemic coding in spelling, the - fﬁ*
subvocalization research will provide a convenient bridge

from the reading literature.

Phonemic Analytic-Synthetic Skill in Spelling

Much of the theory and research cited thus far has
dealt primarily with the role of auditory phongéié analy-
tic processes and their possible role in decoding gr3¥phic
stimuli. Wwhat about the reverse process of décoding aud-
itory verbal stimuli and recoding them to a graphic dis-
play (spellipg)? What might we expect concerning the
role of auditory-phonetic skills in this process?

In a recent review of the research in this area,
Groff (1968) defined Phonetic abilities as being able to

"(a) discriminate aurally the sounds (phonemes) of Ameri-
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can English, (b) pronounce these sounds, (c) discriminate
visually thch letters or graphemes are usually used to
represent them in English, and (d) reproduce these sounds
in writing after listening to tggm" {p. 132). He con-
cluded unequivocally that the research shows phonetic
skills as listed above to be related to spelling. Child--
ren who achieve in the top 25% of their class in spelling
have significantly greater phonetic abilities than those
who achieve in the bottom 25@? {(Russell, 1955; Chase,
1958). Other studies have found reasonaﬂiy good corre-
lations between knowledge of phonetics and spelling abil-
ity (Russell, 1958; Raron, 1959}.
| There is still, however, a question of what the re-
lationship is bet#%én the phonetic skills impiicatéd in
the reading and those underlying spelling. Luria (1966)
states thét "the analysis of the phénetic composition of
speech, the starEfng'point of any férm of writing (spei—
ling), naturally requires adequate preservation of bho—
netic‘;eéring. However, iﬂvestigations on the early
stages of writing skill have shown that articulation
plays an essential role in the task of precise definition
of the phonetic composition of words." (p. 409). Luria
goes on to cite a study of the writing of individuals with
disturbances of articulat;on (Levina, cited in Luria,

1966) which showed that disturbances such as these may

:/\

3
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severely impair the differentiation of phonemes. B

The importance of subvocalizatibn in spelling is
further substantiated by.Bannatyhe and Wichiarxojote,s
(1969) study. They studied‘third grade ch%Iaren u;::) a
battery of tests which inqluded standard spelling achieve-
ments tests as well as tests of a variety of au?itory and
motor functions. They found very high correlations he-

tween spelling ab i lity and motor, kinesthetic and praxic

ses., Sound zfjnding-was significantly correlated

elling ability ‘and the authors offered the conclu-

"It would Seeﬁ that the synthesis which is involved
in blendiny sounds during the reading proced$ in some way
assists in the reversa& situation, namely the analysis of

"a unit word in ‘inner peeCh\tho its componentfparts which
afe then encoded (spelled) either Gocally or in handwriting",
.(p, 12). This 1s%én.1nterest1ng confirmation of a study by
Sommners (1961) who found that training in art1;ulatlon
improved reading ability in children. Thus, one way of
characterizing the rel?tionship between read%ng and speiling
is that each facilitates the other througﬁ common use of
phonetic analytic and syﬁthetic abilities. The sounding—out
process used by beginning readers in dealing with dlfflcult
or unfamlllar text is the same process that young spellers

use when they are spelling a new or difficult wogd. To

some extent this reliance on phonetic skills continues
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even into adult life.

Another study investigating the relationship between
spelling and reading was carried out by Peters (1967) who
looked at the influence of different methods of reading
instruction on the spelling ability and spelling gquality
of elementar& school children. She found that spelling
attainment was not diffefentially affected by look-say,
phonic, or Initial Teaching Alphabet‘(ITA) methods, but
that the quality of the spelling errors did reflect these
methods. Particularly, she found that children taught
using a phonics method made the fewest transpositions, the
fewest substitutions>of vowels, and produced significantly
more phonetically accurate spellipg errors. Sweeney
(1976) difﬁerentiated two groups of learning disabled:
children, one high in phonetically accurate (PA) spelling
errors, the other high in phonetically,inacccurate (PI)
spelling errors, and found that the PA group was signif?
icantly better in oral reading ability (p < .0001).

In a factorial study of spelling, Newton (1961) found
that several auaitory dbilities appear to underlie the
abiiity to spell. Spelling'of phonetiq syllables (.60),
phonetic analysis (.63), accurate pronunciatioAf(;Sl),
auditory discriminatiog of syllables (.36), and auditory
memory (.35) were all fignificantly correlated with spel-

ling ability. This study, which was carried out with 498
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6th grade students, suggests that phonetic skills con-
tinue to play an important. role in spelling achievement
of children at least into the late primary grades.

The question of how much a role phonetic skills play
in the spelling behaviour of adult spellers has not clearly
been establiéhed in the literature. It would seem likely
that, as with reading, the configuration of subskills
underlyinb-sp?;ling would change between the early stages
of learning f&“%pell and the end of primary school. C.
Chomsky (lQ?O)ipoints out the necessity for .children to
change from a simple notion of phoneme-grapheme matching
to one which recognizes the higher order morphemic deter-
minants of a word's spelling. A child mﬁst learn that the
spelling of the root segment in a word (which contains
underlying lexical inforﬁation) is often spelled exactly
the same (thus, it is argued, facilitating recognition of
the common meaning between such words) despite different
pronounciations. Some examples of this phonomenon are
the words, pronounée - pronounciation, courage - courage-
ous, relative - rela£ion. Phoneme-grapheme regularity is
sacrificed in these examples so that the spelling of the
central meaning-bearing morpheme can be held constant.
Presumably, younger children using rules of phoneme-gréph-
eme cofrespoﬁdence would spell these graphemes differently

based on their different sounds, while older children,
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having learned the rule for keeping constant morpﬁeme
spellings across related words, would spell these words
correctly.

Frost (1973) studied the spelling errors of children
in grades‘2,r4, 6, and é-and classified them over five
linguistic areas: phonological influences, graphemic
level, submorphic, morphemic, and word level miscues.

He found that the errors of children in the ninth and
twelfth grades were significantly different from those

of the younger children, especially in terms of knowledge
of word structure. By the twelfth grade, subtleties such
as vowel allophones had been learned, wﬁile.second graders
rendered more unrecognizeable words, and made more sub-
stitutioné.

Longitudinal studies' of acoustic phonetic skills are
still rare in the literature. One study (Calfee, Linda-
mood & Lindamood, 1973) investigating the relationshi§ of
these skills to reading and spelling ability (as measured
by the Wide Range Achievement Test) from kindergarten to
twelfth grade found.high correlations between acoustic phon-
etic skills and both reading and spelling achievement dver
this entire range. The acoustic phonetic skills required
in this study were the abilitf to arrange colored blocks
to represent sound sequences. This study demonstrates

that phonetic-analytic skills, despite the more recent
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acquisition of higher order skills (e.g., for making use
.of morphemic regularities in related words, etc.) continue
to be an.important component in the reading and spelling
processes. |
The question of how the development of pﬁonetic

skills procedes is of some importance in that some research-
ers have recently undertaken to study subgroups of retarded
readers differentiated on tie basis of ‘their phonetic abil-

N
ities as evaluated in their spelling errors (Boder, 1971,
1973; Sweeney, 1976). The assumption on their part Qould
appear to be that each group can be characterized as having
an_underlying aef%Fit which the other group, and normal
readers do not. It seems at least as plausible to assume
that the- underlying phonetic skills in each of these |
groups are on a continuum, and that the phonetically ac-
cgrate'misspellers merely lag behind on this developmental
continuum, with phonetically inaccurate misspellers further
‘ behind, and normal readers and spellers further ahead.
Phonetically accurate misspellers demonstrate an ability
to correctly analyze the phonetic content of a spoken word,
fail to match the proper grapheme to the sound, but do use
a legal grapheme equivalent for that sound. Phonetically
inaccurate misspellers woﬁld appear to fail at one of the

earlier steps in the spelling process. If it is correct

to assert that these two groups of spelling errors are
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evidence of a maturational lag in phonetic analytic abil-
ities (as opposed to asserting that they reflect a basic
deficit), then we should expect to see an increase in

the percent of PA spelling errors in the reading retard-
ate group over the primary school years. Note that this
does not mean that second and third grade readefé will
necessarily become normal readers, but that the poor read-
ing of a retarded reader group in the upper primary school
grgdes will be more closely related to other abilities
such as the ability to abstract and apply higher order
rules for mapping from written to the spoken language
system and vice versa. At least some of these older/re—
tarded readers may have a very good grasp of the phéheme—
grapheme regularities in English, and be able to segment
-\correctly words into their component sounds. Where they
Itend to go wrong is in applying tﬂe morphemic, syntact cal,;
and grammatical rules of English. Their spellings, while
phonetically correct, are technically wrong on the basis
of these higher order rules. The substrate of phonetic
abilities underlying Spelling should be expected to under-
go a similar.developmental change and this should be re-
flected in a change in the percentage of phonetic accurate

and inaccurate spelling errors both groups make.

Summary of the Introduction and Statement of Hypotheses

The theoretical literature and supporting research
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_bearing on the relationship between phonetic analytic-
synthetic skills and reading and spelling ébility has
been reviewed above. While, even now, there is consider-
able diversity of opinion concerning the roie of these
phonetic-analytic skills in the reading and spélliqg pro-
cesses, there is, nevertheless, virtually unanimity of
opinion regarding the importance, of these skills in at
least the initial stages of learning to read and write
phonetically based languages. |

In the preceeding discussion the author described
some of the regularities in English orthography and looked
at a number of levels on which a person might 'map' from
the skills involved in Speakihg and hearing to those of
reading and writing. Rese;rch on the relationship between
reading and spelling skills are reviewed. The author
goncluded that reading and spelling share a number of major
component skills, not the least of which are those that
haQe been referred to as phonetic analytic-synthetic
skills. It is argued, therefore that the phonetic accur-
acy of spelling errdrs is one ﬁeasEFe of those same phonetic
analytic skills used in the readiné process.

Fiﬁally, the limited literature bearing on the long-
itudinal development of phonetic skills was cited. This,
in part, pointed toward the conclusion that the phonetié

analytic skills so important in assisting the child in
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the early stages of learning to read reach a peak in the
early primary grades and “tend to grow less important as
the child develops fast reflex reiging skills probably
based increasingly on visual whoré‘word recognition
skills. .

Based on the previous research or implications of

previous research, the following hypotheses were formu-

lated:

* (1) Means for the dependent variable, the percent
of phonetlcally accurate misspelled syllables,
will be significantly different for normal and
retarded readers. (There will be a significant
group effect.)

(2) Means for the dependent variable will be sig-
nificantly different across the.four studies.
(There will be a significant longitudinal or
study effect.) B

(3) Level of reading and spelling achievement will
correlate at a significané level with degree
of phonetic accuracy in misspelling. In the

last 3 years of the study these correlations

will tend to decrease.

I



CHAPTER 11

METHOD

All of the data for this study was drawn from a 4
vear longitudinal research project dealing with reading
and spelling performance of normal and retarded readers
(Rourke & Orr, in press). -The procedures for selection
and classification of subjects are described below. Fol-
lowiﬂg that, there is a description of the analysis to
which the data was subjected for the purposes of this

study.

Subjects
. There were 24 subjects in the normal reading (NR)
group and 19 subjects in the retarded reading (RR} group.
The subjects were first- and second-grade male students
'attending one of several urban schools in Windsor, Ont-
ario. The schools were chosen because of their geograph-
ical proximity and their relatively homogeneous socio-
economic makeup (lower middle to middle class). .The sub-
jects in each group were screened for visual and audit-
ory acuity deficits as well as emotional disturbances.
English was the primary language for all children. At

the time of the first examination, the groups were matched
for age. For the NR group, the age range was 88 to 100

months, and the average age was 92.4 months. For the RR

38
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group' the range was 87 to 100 montﬁs and the average age
was 92.4 months. The g;oups were tested on four occasions
(studies 1 - 4) beginning in second grade and continuing
in grades 4, 5, and 6.

Normal readers were selected on the basis of the fol-
lowing criteria: a centile score of 50 or above on the
Reading subtest of the Metropolitan Achievement Tgst (MAT),
and a score of 60 or above on either the Word Knowledge or
Word Discrimination subtests of thé MAT. Subjects in thé
' RR group all had a centile score of 20 or below on the
reading subtest of the MAT and 35 or below on, either the
Word Knowledge or Word Discrimination subtests. The Full
Scale IQ range on the Wechsler Intelligence Scale for
children (WISC; Wechsler, 1949) for the NR group was 91-
117; for the RR group it was 91-114. An attempt was maée

to include only those subjects who fell close to the nor-

mal range of Full- Scale IQ on the WISC.

L]

Reading, Spelling and Psychometric Intelligence Measures

For the first examiné%@bn, the Primary 11 Battery,
Form A, of the MAT was used. At that time, the Word Dis-
crimination, Word Knowledge, and Reading subtests were
administered. For Studies 2 and % the Elementary Battery,
Form A, with the same three subtests as year 1, was used.
In Study 4 the testers used Form B, Intermediate Battery

(partial), of the MAT, which’ includes the Word
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Knowledge'and Read;ng subtests, but not the W&rd Discrim-
ination subtest. The Reading and Spelling (legel 1) sub-
tests of the Wide Range Achievement Test (WRAT; Jastak &
Jastak, 1965) were administe;ed on all four'occasions to

each subject.

Selection Procedure

At the time of initial testing, a number of males in
each school were given thé MAT, and those who met the
criteria were administered the WISC. Where possible {con-
sidering the roughly normal r;née WISC Full Scale IQ re-
quirement and age pairings), normal readers were selected
who were as near to the fiftieth centile score on the MAT
reading subtest as possible. The WRAT and WISC were admin-
istered individually by one of four experienced psycho-
metrists on each of the four occasions over the four year
period of this study. These tests were administered as
part of a more extensive battery of neuropsyhcological
tests. Psychometrists wefe unaware of the MAT scores of
any subject and each tested approximately the same number

of subjects in the NR and ‘RR groups.

Spelling Analysis

This study, thus, began with the following data.hav-
ing already been collected: MAT reading score (the cri-

terion for RR and NR group membership), WRAT reading and
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spelling standard and centile scores for each of the
four years, and a sample of at least ten spelling errors
for éach subject, for each year, drawn from the WRAT spel-
ling’ subtest.

As the procedure for rating the phonetic accuracy of
misspellings used in this study has never, to the author's
knowledge, been used before, it is described here in some
detail and an example of its use is also cited for clarif-
ication. .

The rating procedure entailed several steps. Each
rater was given a separate page for each of the 45 wordé
on the WRAT spelling test, containing, (1) the correctly
spéiled word, (2) the word's conventional syllable break-
down, (3) its conventional pronounciation guide with syl-
lable structure matched to (2), and (4) a list of all mis-
spellings of that word, randomly serialized so that the
‘age and group membership of the contributing subject re-

mained unknown (Appendix A). The Random House Dictionary

of the English Language: Unabridged Edition (1966) was

used as a reference source for determining correct syl-
lable structure and pronounciation guide.

It should be pointed out (:Ft‘rules for syllabli-ng,
as well as rules for determining the segmentation of pro-
nounciation guide words are both simply conventional, and

vary slightly from dictionary to dictionary. More impor-
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tantly, these two segmentations need not line up with
.each othgf, as the rule systems for each have little to
do with each other. Nevertheless, in the great majority
of words, these two segmentations do line up and, in_f&ct,
there was only one word on the WRAT speliing subtest where
- this difference oécurred: _In this case, the syllabling
breaks the word intopfour ségments, en thu si asm, while
the-pronounciation breakdown leads to five segments, 'en
thoo ze ;z em.' In this one case (the interest being in
a spelling-to-pronunciation match) it was decided to con-
sider this to be a five-syllable word.

In addition to these ligts of misspellings, raters
were givén a set of guideiines (Appendix B) for rating
the phonetic accuracy of each syllable of each misspelled
word. The guidelines asked that the rater, using the
syllable guide word aﬁ the top of each page, divide the
misspelled word in such a way as to make as close a fit
as possible with the guide word. Raters were then asked
to make a'judgement as to whether the letter or letter
combinations within each syllable of the misspelled word
were allowable graphic representations of the individual
sounds of the syllable as represented in the pronounciation
guide word. If any one sound {phoneme) was considered to

be mlsrepresented by a letter or letter comblnatlon, then

the entlre syllable was scored ashphonetlcally inaccurate.
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The score for a giveﬁ word was the ratiq of phonetically
"accurate syllables-to total syllables in that word.
To.assist in making these judgéments, g rater was
also given a copy of the 'Table of Common English Spel-

hi .
lings' (Appendix C) from The Random House Dictionary of

the English Language. ‘This table is designed for finding

the correct spelling of a word when only its pronounciation
is known and consists of a.listing of most of the allow-
able letters and letter combinations which can represent #
the 45 phonemes identified in the above cited dictionary.
Raters therefbre,'we;e ablé, using. in combination the
pronounciation guide word at the top-of each page and the
'Table of Common English Spellings’, to arrive at a rapid
determination of the phonetié accuracy of most of’ the
misspelled syllables. .

The following is an example of how this process qu
earried out. The rater received a page with the correctly
spél;ed word (prej u dice) and pronounciation guide word
(prej.a dis) already broken into syllables. The wora to
be rated was Kbréﬁg u diss’'. Ha&ing first divided the
word into matching syllables, the rater theﬁQEmmediately
rated the middle syliable as phonetié;;if'égcurate (it is
correctly spelled). He then turned hié-attteﬁtion téAthQ,
first syllable where his concern was whether the‘gg letter

combination could represent the /j/ phoneme (sound). Re-
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Qferenée to the 'Table of Common English Spellings"readily
gonfirmed this and the first syllable was rated as phonet-
ically accurate. éimiliarily with the last syllable, the
rater found, using the table,.thaﬁ the 58 letter combin-
ation was an aéceptable répresenﬁation of the /s/ phoneme
and so arrivéd at a ?/3 rating for this misspelled word.

‘s It must be added that there is still considerable
room for disagreement in the correct rating of syllables -
using this procedure, and‘that, with some words, the rat—.
ers had to use their own knowledge of phoneme-grapheme cor-
'respondences, and at t;mes, override their initial deci-~ 7
sion based on the 'Tablé of Common English Spellings'.

' The difficulties which arose, were largely the re-
sults of thé fact that the table does not, except for
givingﬁpome example words,rtake into account the remaining
word environment of the lettgrs. ft is a well known princi~ v
ple 'of linguistics that tﬁe pfonounciation of a given
lettér (particularly VOWelS’ or letter chbination will
vary depending on its cpntext within a word or syllable.
This is more a problem for vowels than for consonants,
and is virtually always a diificulty in representing the
schwa, a centralized unstressed vowél. This sound is
cqmmonly heard as the a in alone, the e in systpm, the
i in easily, the o in gallop and the u in p%ejudice. In

every case the schwa sound is determined by the surround-
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ing letter environment and the surrounding sound environ-
ment (stress and intonation). It is therefore very dif-
ficult to judge whether it has been rendered in a phonet-
ically accurate manner in any given syllable, in that,
depending on the specific word environment, any one of
the five vowels might correctly represent this sound.
Furthermore, it is well known that many spelling errors
of adult mature spellers are the result of misrendering
the schwa sound. To quote Fries (1962):
"For the writer to use any such words as,
these (with unstressed syllables) presents
a difficult problem. He must learn the
,partlcular vowel letter required by each
word in order to produce it....There are
“"hundreds of words with this vowel (') in
" the unstressed syllables. The writer
must learn...the particular sequence of
letters used to spell thePunstressed syl-
~ lables of each individual word." (p. 184)
Other evidence for the importance of considering word
environment in determining correct spelling can be found
o
in the tendency in English for a vowel to take a more
open sound in a closed syllable (the /a/ in the word date)
and a more closed sound in an open syllable (the /a/ in
day).
- Consonants also‘show a change in their sound, deéend—
ing on their position within a word. Therefore, the use

of a particular consonant to represent a sound in one

position-in a word might be judged phonetically accurate
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(although misspelled), while its use to represent the same
sound in another position in thgt same word would be judged
phonetically inaccurate. ‘

One exampie of how these considerationg could have
iaffected a raters judgement of phonetic accuracy can be
seen in the ratingé of the two words, nature and reach.
Both of these words contain the phoneme /gp/, oné in the cen-
tral position, and the other in the final position. 1In as
much as we are only interested in a phoneticallf accurate
spellihg, we might assume that the differené letter repre-
sentations for the /ch/ could be interchanged without
affecting the phonetic accuracy of these words. However,
it is obvious that while'naqher'is a perfectly good phon-
etic’equivalent,’reatu'is not (despite the fact that tu
is an acceptable graphic representation of /ch/ according
to the 'Table of Common English Sﬁellings.' The point
being made here is that the raters were called on to exer-
cise their own judgément as to the appropriateness of a
given phoneme-grapheme equivalence for each particular
word environment, and were explicitly instructed to over-

ride the 'Table of Common English Spellings' where they

thought the grapheme was an inappropriate representation

of the sound given that word or syllaBle environment.
One uncontrolled aspect of the method which may have

affected the results of this study should be mentioned.



47

In the original administration of the WRAT spelling test
to the subjects, four different testers were used and no
attempt was made to control.for the possible subtle dif-
ferences,. in their pronounciat;on of the words. It is
theréfore'possible to argue that some of the judgements of
phonetic ﬁhaccuracy are incorrect because the child act-
ually heard a word either mispronounced or pronouncéd

differently than is the conventional pronounciation.

Reliability of Phonetic Accuracy Rating Procedure

In the actual rating procedure, two faters, both
neuropsychology interns, rated all misspelled Qords for
ali 43 subjects. Prior to rating, they were given copies
of the guidelines (Appendix E) and the 'Table .of Common
English Spellings' (Appendix C). They were also_given
an opportunity to rate a number of sample words. The
raters evaluated their respective word lists separately
and independéﬁtly. Intef-rafer agreement on the total of
3,082 syllabies was 89.8%. There were less than 1% dif-
ferences in the syllable breakdown of the words. As ex-
pected, ratings of the syllables containing a schwa accoun-
ted for a large part of the disagreements (44 percent).
When these Aisagreements are subtracted the inter-rater
agreement went up to 94.3%. |

Following the rating procedure, the two raters, to-

gether with the author, rated again all fhe syllables dis-

L ———
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agreed on in the first procedure, with the expressed intent

of reaching agreement on ong single score for each word.

This procedure was greatly eased by positing a small num-

ber of rules (additional to those contained in the guide-

lines}:

(1)

(2)

(3)

(4)

Whereever there was a disagreement on a syllable
containing a schwa, that syllable was scored as
phonetically accurate.

Syllable divisions were to be made rationally.
(At times a rater» had divided the words in a
bizarre fashion so as to give the child maximal
credit for the word).

It was permissable to consider a sound as béing
represented bj letter combinations which crossed
syllable boundaries. (Several children spglled
commission [ke mish ¢n] with a final syllable,

LY

—tion).'

~The following graphemes were considered accept-—

able equivalents of the pairea letter(s): iy
for /1i/: dj for /3j/; re for er; and ents for

ence.

Following this second group rating session, a total

phonetic accuracy percent score was computed for each

individual subject using the final agreed upon atings. -
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Statistical Analysis

An analysis of variance was carried out in order to
assess the significance of dif ferences between the two
independent variables, reading ability (RR and NR) and
study (year tested), and to investigate the possibility
of;any interaction effect between these variables. A
covariance analysis had been considered because the spel-
ling task for the RR and NR groups differed soméwhat in
the length and dlfficulty of the words being attempted.

A covariance analysis was not carried out because it was
reasoned that the benefit to the normal readers of having
more contextual cues available in the longer words was
outweighed by the greater difficulty in spelling these
longer words (they make greater demands on sequential
memory and have a greater number of schwa containing
syllables). Alsg, adjusting for number of words attempted

is tantamount to adjusting for spelling achievement level;
.’.f

»
-

this is clearly inappropriate.

A correlational analysis was also carried out to
determine the degree of relationship between the dependent
variable, percent of phonetically accurate .syllables, and
the percentile scores on the WRAT Reading, MAT Reading,
WRAT Spelling, and MAT Word Knowledge subtests within the
same study, and in sEudy 4.

A series of stepwise regression procedures was also
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carried out to determine the relative contribution of the
variable, phonetic accuracy peréent {compared to thé' four
measures of reading e-:md spelling achievement), to an equat-
ion predicting reading and spelling achievement in study
4. These stepwise regression procedures were carried out

for study 1, 2, and 3.
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RESULTS

Hypothesis 1, which predicted that-the retarded reader
group would make significantly less phonetically accurate
spelling errors, was confirmed: F (1,34) = 27.59, p < .000L.
The ce}l means and results of the analysis of variance are
provided in Tables 1 and 2,respectively. As indicated in
Table 2, there was elso a highly significant Group X Study
interaction effect: F (3,116) = 11.90, p < .000l. Figure 1
presents a graphic representation of the nature of this
interaction. In Study 1 the retarded reader group achieves
a much lower pertcent of phonetically accurate spelling
erroré than the normal reader group. In Studies 2, 3, and
4, the fetarded readers still achieve lower scores on the
dependg¢nt measure, but the difference.between groups has
lessened from 36-percentage points to an average of 14

spercentage points in these last 3 studies. A simple effects
analysis for the 4 levels of stuay revealed that the between-
groups term-was significant at the p < .0001 level in Study
1 but only at the p < .01 level in Studies 2, 3, and 4.

Hypothesis 2; ¥hich predicted that the combined groups
would demonstrate an increase in their percent of phonetic-
ally accurate spelling erfrors from Study 1 to Study 4, was

‘not confirmed. While the analysis of variance produced a

510 :
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Table 1

Mean Phonetic Accuracy Percent According

to Group, Study, and Study by Group

Mean Phonetic Accuracy
Study n Percent

Combined Groups v

37 t 57.8

1
2 43 _ 78.8
3 43 82.5
4 42 84.0
Retarded Reader Group
1 14 34.7
2 19 70.2
3 19 ‘ 73.8
4 19 78.0
1-4 71 - 66.2
Normal Reader'Group
1 28 : 71.9
2 24 85.6 .
3 24 ‘ 89.4
4 23 88.9
1-4 94 84.0
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Table 2

Summary of cpe Analysis of Variance

_n.

of Phonetic Accuracy Percent According

to G;oup and Study 4

Source of Variation SS af MS F

Between Subjects

-Group 12781.08 1 12781.09 27.59%

Subjects within Group 15751.94 34- 463.29
. Within Subjects

Study 17876.68 3 5958.89 59.10%*

Study X Group © . 3600.85 3 1200.28 11.90*

Study by Subjects )

Within Group 11695.43 116 100.82

*p < .0001

-
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sigpificant F for the study effect: F (3,116) = 59.11,
p < -0001, it is clear that -the within-group term is
significant only for the retarded reader group and only
for the Study 1 to Study 2 interval. Between Study 2
and Study 4, there.is neither an interaction nor a study
effect. Thus, in gummary, results of the analysis of
variance were a highly significant Group-énd interaction
effect. The finding of a significant study {(longitudinal)
effect was considered misleading in view of the highly sig-
nificant interaction effect. Specifically, the stud& ef-
fect was almost entirely accounted for by. the improvement
of the re;arded reader group from Study 1 to Study 2.
Hypothesis 3 predicted that the percent of phonetic-
ally qccurate syllaBles (PPAS) would be highlyd?orrelated
with measures of reading and spelling achievement in
Study 1 but that these correlations would tend to decrease
from Study l-tb Study 4. For the RR group, PPAC is signif-
icantly correlated with the Wide Range Achievement Test
.Réadir;xg {WRAT R} ‘ané Spelling (WRAT S) subtests and the
Metropolitan Achievement Test Word Knowledge subtest
(MAT WK) in Study 1 (Table 3). 1In comparison,, in the NR
group there are no significant correlations between the
four reading and spelling ach%pveﬁent,measures and PA%

in Study 1. In Study 2 WRAT R and WRAT S are again sig-

nificantly correlated with PPAS for the RR group, and in .
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the NR group WRAT R is now significantly correlated with
PPAS. In Study 3;;bn1y WRAT S isnhsignificantly correlated
with PPAS in the RR Hroup and in the NR group WRAT R, ‘WRAT
S, and MAT WK are .all correlated.significantly with the
PPAS. Finally, in'Stqu 4, WRAT R and MAT Reading‘are
correlated significantly for the RR groué-as are ﬁRAT R

and WRAT S for the NR group.

In summary, for the RR group, fewer reading and spel-
ling achievement test scores correlated with PPASih the
final two studies than in the first two studies,.as pre-
dieted,while just the opposite was true for the NR group. ,

It'was also found that the WRAT Reading and Spelling
Achievement measeres were fdund to be correlated with
PPAS far’more often.(ll out of 16 correlatioﬂs were sig-
nificant at p < .05 or.better).than were the MAT Reading
and Word Knowledge measures (3 out of 16 correlations were
significant at the p < .05 level or better).

. as there was some interest in determining the relative
predictive ability of PPAS for reading and Spelling-achieve—
ment levels in Study 4,,several stepwise regressioh‘analyses
were carried out comparing PPAS, WRAT Reading, MAT Reading,
WRAT Spelling, and MAT Word Knowledge for thelr relatlve
contributions to the ‘prediction of WRAT Reading and WRAT

3

Spelling in Study 4. - Theae stepwise regression analyses

- were carried dut betweendi'udles 1%nd 4, 2 and 4, and 3
i

LS >

A
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and 4, for separate groups. The results of these énaly§es
are presented in Table 4. The stepwise regfessidn tech-
nigue attempts to generate the largest I~t>-2 value by adding
variables which meet the entry conditions (F < .5). As
additional variables are added, partial F ratios are cal-
culated for all variables already in the model and those

]

not producing a minimal significant level for staying in
L »
.
are then deleted. The process texminates when no variable
g i’
. . meets the condition for entry or when the .new variable to

T be added to the model is the one just deleted from it.
. | Inspection of Table 4 shows that PPAS shows up in a
- "bestlmoéei' in only one case for normal réadgrs and in
none of the modeils fbr.rétardedrfeaders. PPAS apd WRAT
- 8Spelling in Stﬁdy 2 produce an R2 of~.65.for the equation
predicting WRAT Spellihg in Siudy 4. While there exists
. .@ strong possibil%t? th;t PPAS does not emerge in the
| rggres%ion equation as tPg second or third variable dug
to ifs correlatiems witﬁvthe other Variables (tﬂis point
is taken up in the Disipssiqn section), it i%'ﬂeverthe- >
less, igporﬁant to note that in no case is PPAS the first
variable to be selected by the stepwise regres;ion pro-
cedure. This is stropg evidence that PPAS is, at best;a
¥ no better predictor'of future reading'and spelling achieve-
. o

* A
ment than the already existirlg reading and spelling

achievement tests.

f !
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CHAPTER 1V

DISCUSSION

—

The results of this experiment revealed highly sig-

}’/nificént GrSG;\énd Study x Group interaction effects.

¥

L

& . .
. pertaining to Studies 1 and 2. Judging from the data in

While a statisticaliy gignificant study (longitudinal)
effect was also found, the meaningfullness with respect
to the combined gr&ups can be questioned, given the
nature of the interaction effect. As réference,to Table
1 and Figure 1 will show, the within-group term {the
group effect) is significant only for the retarded reader
group, and only for this group in the Study 1l to Study 2
interval. A simple effects analfsis revealed that the

2 gfoups differed significantly at all four levels of the-
Study vériable. The level of significance of

the F value in Stpdy 1 Qas P < .000l while its value in
Studies 2, 3, and 4 was p < .0l.

Thése_results offer strong support for the conclusion
that one skill {or combination of skil{iz in the array of.
phonetic analytig-syrthetic abilities preéumed to underlie
the dependent measure lags behind in the dgveiopment in
the retarded reader group. This developmental lag pheném—

enon 1is graphically represented by that part of Figure 1

I'igure 1, these abilities develop relatively early and

60

.
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. reach their maximum for normal subjects at an early age.

'

To the éxtent that retarded readers will catch up to
normal readers on these abil;ties, they will do so in a
relatively short time, in this case during the two-year
period between Sﬁwﬁzﬂiﬂind Study 2.
. The results;chowever, also offer .strong support for
the .conclusion that retarded reading ability results from
a deficit in one skill (or combination of skills) in the
array of phonetic skills underlying the ability’to'speli
with phoﬁetic accuracy. The differences be£ween thé two
groups closed dramatically between Study 1 and Study 2,
but the differences remained staﬁistica;ly significan£
in Studies 2,.3, and 4. Therefore, it appears that re-
tarded readers, while they are able to make up some of
the"distance" between themselves and normal readers, do
npt make up all of. it. At least one necessary
compenent skill underlying phonetic spelling seems to be
lacking throughout the age range of this study (7 years -
- .
6 months to 1l years - 7 months).
Two importaﬁt questiéns can be asked ;L this point.
First, "Do retarded readers catch up because of late-
develbping phonetic subskills‘or because they learn to

compensate for a basic deficit-in one ability through de-

velopmeﬂibof alternative skills (perhaps visual}?" Sec-
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ond; "What are the phonétic analytic skills undérlying
the dependént measure?" and "Which of thése subskills'lag
behind and which are simply not there {(deficient)?" It

is clear that fhe answers to each of these questions neces-
sitates an investigation of the relative contribution of
several phonetic analytic skiils, such as short-term audit-
ory verbal memory, sound segﬁgntation, phoﬁeme differen-
tiation, sound blending, and knowledge of phoneme-grapheme
correspondences to high scores on the dependent measure.

If the array of skills used by two groups of readers, one
normal and one retarded (both high on thé\ﬁependent measure
[PPAS])was found to be strikingly different, this would
sugges€ that retarded readers were in fact compensating
rather than catching up. Additionally, the differentiation
of those subsﬁills which are 'lagging behind' from those
which are deficient could prove most helpful in (1) design-
ing remedial phonics teaching programs to assist the de-
velopment of specific slow dgﬁeloping phonic s;ills and

(2) presciibing non—phonics—based remedial programs for
those éhiidren who could not (because of a permanent
physiologically-based defié&t) make use of them. While no
attempt was made in'the current study to identify the
factors contributing to the dependent measure, this is

clearly a desirable followup study to the present one.

One immediate .implication of these results is that



03

those researchers seeking to subcategorize retarded

readers on the basis of their relative percents of phonet-

ically .accurate misspellings (Boder, 1971, 1973; Sweeney,
1976) should do so with children who are at least at the
fourth grade level. Prior to this age, at least some

children with relatively low scores on the dependent

measure can be expected (on the basis of the pfesent data)

to make significant improvements on this me&suye. In the
present study, no subject had a PPAS of less than 50% in
Study 4. Even those retarded readers who"continued to
obtain reading and spelling acliievement percentile scores
in the 5-10 range, showed large increases in their PPAS
by Study 4. The apparent failure of the retarded reader
group to increase in their level of reading proficiency
(relative to the normal g¥oup), as demonstrated by con-
tinued low reading achievement percentile scores in
Study 4, together with their clear improvement on those
skills needed to speli words phonetically, suggests that
the substrate of component abilities underlying reading*
achievement is undergoing change during the primary grade
sch&bl‘years. This interpretation of the results would
agree with the findings of Calfee, Venesky, and Chapman
~{1969) and Gibson, Osser; and Pick (1963), who found sim-.
ilar developmental changes in reading subskil;s during

this period.

N
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The third hypothesis, which.predicted this change.
from high correlations between PPAS and reading and spel-
ling achievement in Study 1 to smaller (and fewer) corre—
latlons in the succeeding 3 studies was supported for the
RR group but not for the NR group. For the NR group, the
number of significant correlations in studies 3 and 4
actually exceeded those in the first 2 studies. These
results are interpreted to mean that the absence of the
necessary abilities.to spell (and misspell) in a phonetic—
ally accurate manner is a good predictor of low reading
and spelllng achievement up to age of 9% (the mean age
for Study 2). Likewise the presence of good phonetic
stills up to this age is correlated with high reading and
spelling.achievement. After tte age of. 9%, the situation
becomes more ambiguous. There is some evidence to suggest
that other higher-order skill's must be mastered at these
age levels (Frost, 1973), so that predicting reading
- athievement becoﬁes more complex in the'years in which
studies 3 and 4 were,carried out. The presence of good
phonetic analytic skills is no longer reasonable assurance
of high reading and spelling achievement.

"As mentioned earlier, the only conclusions which cap
be drawn from the stepwise regression analysis is that

PPAS, at besq'is not a better predictor of reading and

spelling achievement in Study 4 than are the tests of read-
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ing and spelling achievement themselves. There afe dif-
ficulties fﬂ*interpreting the resuits of the regression
procedure much beyondﬁhisghecause of fhe-high intercor-
relations between many of the predictor variables. The
second predié£or "extracted" in the two variable model
is not neceésary the secénd best individual predictor,
but rather the second variable—which accounts for the
‘largest portion of the variance not already accounted for
by the first.f§Ctor. For example, Qable 4 shows WRAT
Reading and. £hen WRAT Spelling to be the components of
thelbest prediétor equationf™{using measures in Study 3)
for'pred;cting the reading achievement of a retarded
réader in Study 4. However, Table 3 shows that WRAT
Reading is significantly cor:elated.with the dependent .
measure in Study 3 (r = .49, p < .05). Thus, becaus
PPAS shares apégbximately 25 percent of the varianégsof
P
WRAT Reading in Study 3, when the regression procedure
extractéq_WRAT Reading first, it lowered the chance that

PPAS wgulgﬁpe the second factor chosen.

Conclusions and Implications

The purpose of the present study was to explore the
relative degree of phonetic accuracy in misspellings of
nOrmalandretardéd'readers in second through sixth grade.

It was hoped that, in doing so, it could be determined
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whether the evaluation of this skill .(and the phohetic
analytic-synthetic skills presumed to underlie it) seemed
best to fit a defecit or maturational lag model. The find-

ings clearly demonstrate that a combination of these 2
. ¢ . ‘
models is necessary to explain the performance of retarded

readers on the dependent variable used in this study. Re-

tarded readers clearly did improve in théT; ablllty to
-~
spell wprds that were phonetically accurate Just as clear

however, is the finding that retarded readers do not reach
the level of normal readers before leveling off". ' Over
- .
studie 3, and 4 the normal readers continued to be
i

significefyly more phonetically accurate spellers and over

the same interval, neither group made any substantial im-

-

Jprovement in this ability.

Further. studies will be necessary to determine which
: ’ G —

phonetic analytic skill (s) underlie the dependent variable,

and tQ assess the validity of an alternative compehsation
hypothesis which suggesﬁs that retarded readers maf catch
up by utlllZlng other comp!nsatory skllls whlch normal
readers do not use. ' f

The results additionally provided some supéort to the
theori:ical position which postulates that the subskills
under&yyﬂg readlng performance during the primary school
year;\are ehanglng.. It was particularly evmdent for the

retarded reader group that the number and size of corre-

£



lations between PA% and achievement measures were de-
creasing from Study 1 to 4.
Finally, the results failed to confirm the superior

utility of the dependent variable in predicting future
) \
reading and spelling achievement\when compared to standard

' —

measures of reading and spelling achievement.
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APPENDIX A ;

PHONETIC ACCURACY RATING FORM FOR JUDGES“

b
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PHONETIC ACCURACY RATING FORM FOR JUDGES

‘ Correét Spelling: Enthusiasm

Syllable Structure: En thu si asm - § sfllables
Pronunciation (Phonetic Structure): en thdo ze az em

Spelling Errors to be Rated: Phonetically accurate R

Syllables/Total Syllables
. -

enthusiasam ' " 5/5 - _%
gnthuseasim ) 5/5
an/thos/the/as/ome 4/5 '
%n/se/as/im . 4/5 )
an/thou/si/as/um 5/5 ’ L ~
en/thu/si/as/im | 5/5 ! -

L .

qQ
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GUIDELINES FOR TﬁE ANALYSIS OF SPELLING ERRORS
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.\\§co£e all misspellings for a given word before con-
; .

»

tinuing on to the next page.. This will help to in-
sure continuity of your evaluations across all mis-

spellings of a single word.

. As best you .can, divide the misspelled word into

syllables which correspond with the pronunciation
guide word. Do this by drawing a single verticle

line between your syllables. N

Now evaluate each syllable for its phonetic aécuracy.

The- question you are asking is, "For each sound

(phoneme) in tﬁis-syllable, is the-letter or lettgr

o

combination used ‘by the speller an allowable repre-
sentation. You will be provided a‘coﬁy of the
- 4 .

'Table of Common-English Spellings' from The Random .
. ‘f (4 — — pp——

House.Uﬁabridged Dictionary to assist‘you in iden-

tifying allowable lei:ter combinations for. differ’
phonemes. |

Missing syllables should be..scored Es'phonemically
inaccﬁ{até, : ‘ .

Additional syllables shoulé be scored and the score

for the word which will be a ratio of phonetically -

accurate to total syllables, Ehould reflect the

additional syllable ip the ﬂenoﬁinatorf

*::gnyables need not bé .in the correct seqpence in’

order to_bé considered phonetically accurate. Two

S R

)

LN
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syllables which have been reveﬁied in the misspelled

word should be considered as if they had éppeared in

- -

the correct -sequence.
Use your own common sense. Obviously, not all allow-

able lettef combinations will belacceptable graphemic

' L .
representatives of the phoneme, given the environment

-of that particular word. The 'Table of Common English

Spellings' is meant as a guide, not a hard-and-fast

code. R 4

g. )Whereever there was a disagreement on a syllable

containing-a schwa, that syllable was scored as
phonetically accurate. -

Syllable divisions were to be made rationally,
(At times a rater had divided the words in a
bizarre fashion so as to éive the child maximal'
credit for the word).

Itlwas permissabie to consider ‘a sound as being .

represented by letter. combinatiohs which crossed

'.Asyllable boundaries: ‘(Several Ehildren"épelled

commission [k mish n] with a. final syllable,

—tion). T ﬁz ' —

-

- The following gramphemes were considered accept-

able equivalents of the paired letter(s): iéﬁ;;A%
pr /E/; dj fory/j/: gg for-ggj and ents for

ence. . T

8.
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Table of Lonﬂfnon Enghsh Spellmgs -

This table may be used 1o find.the spelling of 8 word when only its pronunciation is known. For example, 75

using the boldface, itakicized equivaleots in the Speflings column, the word pronounced (bit) would most .
likely be spelled bit. At the lefi, the first twa colunins show the relationships between the symbals used in

this dictionary and those in the Inteenatingial Phenclic Alplabet (1PA ). Under the Examples column are

listedd wornids that have in st lcast ooe of their prommeistions 1he symbaolb Hsted under the Drictionary Symbol

column, For a complete lable af 1PA symbaols, see pape 1083, ) . 0
Dictionary 1’A ' \
Symbol Symbal Spellings Examples
a el u, o, ach, ag, ai, e, bi hat, mefan, b, diapheagm, pledd, deawght, guimpe
i [e1, ¢] w ale, Gael, chinguene, sain, aviadgn, gaol, genge, ray, exposé, suede,
téted-tele, steab, satiwee, nde, tern, oh, veil, feign, greige, sleigh,
< Magseitles, demesne, beree, abiey, Liivas Fure
. S i [a] d, A, :m‘ ahy il as, e, e, futher, & Ly e, azea, lacah, calim, Faax pas, éelat, sergeant, hearth,
ui, 1 reservedr, pansd
) [e:(r)] ir, aire, ere F.Or, Cer, rlmir,«lmlliuuhuﬂr, praver, wear, Mynheer, ne'er,Aheir, mal de mer,
e'er, ¢ir, ¢, or Lot there, Eteere, Caunembiert, theylre, nom de guenre
ey're, weree - ‘.l.
b (] &, bb, bh hed, hobly, blicesty : '
th [tf) ¢, eh, che, teh, te, ti tu cello, ehicf, nicke, catch, righteons, question, ratural
~d [ d,'d, &, de, L'd Id do, we'd, ladler, facke, pulled, should
¢ ir] a, Ac, M ay, 6 &, &, ea, g, any, acsthetic, sald, says, ebb, mandge, béte-noir, leather, phlegm, heiler,
- ' ¢i, co, ic, oc, u, un leapard, friend, foetid, bury, guest
" c [i) ac, ay, e, ¢, ee, ¢7c, ci, eip, Caesar, quar, equal, teum, Sce, €’en, deceive, rccupl. peaple, demestie,
co, o5, oy, i, i, is, oe, uay, y key, machine, ficld, debris, .’II’![O('[!.I. quiay, pity .
f [H] - S, 10, ghy O ph Seed, muyfin, tough, calf, physics ’
g Iz] £» 88, £h, gu, gue give, epp, phost, guard, plague
h [h] A, wh hit, who
hw [hw, &) wh « where * .
i nl a, ¢, ee, ¢, £, in, ic, o, u, damage, Fugland, been, gounterfeit, if, carefage, sieve, women, busy,
ui, ¥ build, sylph i -
N 1 ] ai, uis, aye, ¢i, eigh, eve, 7, faille, aisle, aye, stein, height, eye, ice, tie, high, island, buy, sky, e
ie, igh, is, uy, y, ve ' ' hd
N j [dz] ch, A, dg, Jge, di, ge, gg, i, Greenwich, graduate, judyment, bridge, soldicr, sage, exaggernte, magic,
d, i Just, Hajjii
k [k} ¢, ¢¢, cch, ch, ¢k, e, cqu, var, aceounl, bacchanal, character, back, acquaint, lacquer, sacque, biscuit,
. cque, cu, gh, &, ke, kb, 1k, lough, kill, rake, Sikh, waik, Irag, liguor -
. N q, qu /
1 m 5 le 00,00, e, st e, mile, call, she*lt, faifle, lisle K
m - [m] chim, gm, Im, m, ‘m, mb, drachm, paradiga, calm, more, I'm, limb, honte, mho, hammer, hym .
. me, mh, mm, mn ’
n [n) gn, kn, mn, n,'ne, oo, pn goag, knife, mrcmwonic, nat, doae, tunner, preumatic -
ng n n, ng, Ngg, NEUC pink, ring, mahjoney, toague 7
o . .In] a, ach, au, 0, o wander, , astronant, bax, congh .
° lou o] au, e, aux, cau, eaus., eu, nuve, ha , faex pas, bean, Bordeany, yeoman, sew, mho, note, road,
ew, ho, o, oa, oe, oh, ol, toe, ok, yo, voch, des-a-dos, depor, soud, Vlow, owe :
00, 03, 01, VU, OW, OWC 4 ) ‘ ~ .
. ) )] a, ah, al, as, au, augh, aw, tall, Utajgaik, Atkansas, fwlt, canght, raw, alcohol, broad, soughs, :
o, 0a, ou, ouch Toegint
ol [a] - aw,eu, of, vis, oy, uoy tawyer, Brewd, eil, Tioqueds, toy, bruoy -~
o0 (%] o, 02, ou, oul, walf, look, wonld, conld, pell : < .
oo [u] cu, ew, icu, 0, oc, oo, oo, mancaver, gprew, livn, meve, canee, nuinaeavee, voze, tronpe, cule, Iy,
ou, 1, e, ug, ui impagn, fruit . . _ .
ou [au) au, ou, vugh, ow .uulau, onut, lmwh brow
P (n} pbr pen, stapper .
r [r} “r, re, 're, th, e, 1th, wr e, puee, we're, shyllun, carrot, catierh, wrong *
.5 B . e e, ps, 1,8, s, sch, se, 53 city, mice, prvchalogy, see, iU's, seene, schisnt. mouse, lofs : -
sh UL e, ch, chsi, ¢i, psh, s, sch, ocean, nekine, fucksia, speeial, pebaw, sugar, schist, consclence, T .
s¢i, se, sk, i, ss, s3i,10 Maseons, ship, madeian, ticue, mision, mension )

t )| brochi, et e, ght, plitls, 1,7 doube, yachs, crenophare, tlked, boughr, phehisic, foe, “rwas, bm- thyme, B
"I, e, thy 1t bortom -
. th [a] _ chih, 14 chthonian, thin
th i, thythe T thea, backe ' )
S u [al u, qu son, does, fload, conple, cnp
a{r) [ar, 1] cir, er, orr, cur, ir, vr, Our, learn, term, err, pascar, thirst, wern, scourge, Ilurl purr, myrtle, worrl;
urute, yr, ufh

v . Iv) £, ph, », ve/ve, v of, Stephen, vis, have, we've, liver \
w [w] o eouuw clwir, wuija, quict, well .
y lid Iy 3 . T union, hallelujal, yet

yiry {iu, w] T, €0, ow, e, dew, u, e, beauty, fend, few, purlfen, view, wse, cue, queae, yew, von, yule
ucue, yew, you, yu

.
. led 7 s soseose, 5N, X, 2, 70, 22 has, who's, discern, raise, scissars, A i:lv. one, taze, du-xl.c
- vh [¥3) R, %, 5, 2, 71 gitrage, easne, dividon, azure, brasier
LR oy Ay i, ey e, oo, L r in o, alone, téteql- m, tulledn, dungu-n, casily, mlrlr.:nﬂlt )
ui, M, u, ¥ Iggfon, gallop, porpeese, cutions, citens, Abiasinia Yo
ar {ar, 9} ar, o, i, ok, o, i, u‘%yr lir, favher, etor, Libr, ¥ilbuowr, augnr, Mitire, marerr . ‘

! '3
W e — . I ‘f*.., ik mmm(w

d-téte, mountain, SyS
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