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The ability to abstract two types of spelling patterns,
. morphological and orthographic, was studiedlby means of a multiple-
choice test of nonsense words, a multiple-cheice test of real words

. . . ' _
and a dictation test of nonsense words. * These tests were administered

to 160 children, 20 good and 20 poor spellers at each grade level from

Q: two to five. Both groups of spellers showed clear developmental

3

trends in their ability to abstract morphological and orthographic,

patterns on all three test;\ The good spellers were consistently

P
-

better than the poor sﬁellers, who l&gged behind the good spellers in
3 ‘ J the acquisition of spelling patterns by’ about two.years.” Good spellers
performed getter on orthographic patterns than on morphological '
%ﬁ _ patterns, while the reverse was true for the poor spellers on the two

tests using nonsense words. The findings demonstrate that pattern

EA )

abstrdction is part of thé acquisition of spelling. y .




" des "patterns” d'épellation. De plus, le groupe dont 1'orthographe

" €tait pauvre avait des résultats inverses dans les deux tests utilisant -
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Etude du développement™ de 1'habileté de l'eﬁfanq 8 acquérir la
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connaissance des "patterns" d'épellation -
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L'habileté d'abstraction de deux types de 'patterns"
d'&pellation, morphologique et orthographique, a été Etudiée au moyen
de tests 3 choix multiple de mots non-significatifs et de mots réels,

-

et au moyen d'un test comprenant la dictée de mots non-significatifs.

Ces tests ont &té présentés & 160 enfants divisés en deux groupes:‘ un .
grouperdont-l'orthographe était bonne et un groupe dont-l'orziographe
était pauvre. Cﬁ;gue groupé se composait de 20 enfants venant de tous

'

les niveaux scolaires compris entre la Heuxiéme et cinqui8me année. Les
deux groupes ont montré clairement une tendancé a4 développer leur '
habileté d'abstraction des "patterns' morphologiques et érthographiques
dans les trois tests.,Le groupe dont 1'orthographe &tait bonne,” 6tait

p ,

toujours meilleur que le groupe.dont 1'orthographe était pauvre. Ce

dernier groupe &tait en retard d'environs deux,ans dans 1"acquisition

8tait bonne avait des meilleurs résultats au niveau des "'"patterns’
orthographiques que morphologiques, alors que le groupe dont 1'orthographe
des mots non;significatifs. Ces résultats indiquent que 1'abstraction

de'"patter?s" fait partie de 1l'acquisition de 1'épellation.
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INTRQDUCTION
. o
Nearly: everyone learns to spell. Exactly “h‘ow this is accom-

[ L]

plished 1s not known. Learning how to spell is not merely memorizing :

-

the sequences of letters in words or storing a series of visual images

a

or templates. @e fact that children can spell nonsense words and
words that they have never seen before would su}ggest that the ability

to spell must involve a knowledge of some system of rules. Since many ,

o
. v

of these rules are not formally taught and spellers are not consciously
aware of them, learning to spell must, at least in part, involve

the implicit abstraction of a set of rules ‘that characterize the

h 5

spelling s\)?stem. Aside from *g‘uriosity about. the development of this

important huma;n skill, a more pressing reason for wanting to under-

stand the ;pelling process is to help children who fail to learn -te-

spell. | .o
|

For many years spelling and the English writing system were __ ___

ignored by linguists an.d psycholo‘gists: Recently, because of increased’

interest-in the reading process, a radically new look has beep taken

at how the English spelling system functions. Venezky (1967) found

that English spelling is more complex and c;)ntains a’ higher degree of

patterning. than was ever assumed before. The English orthégraphic

system has of late becgme a valid and respectable ‘field of linguistic

research. However, little significant linguistic research has been

carriedout related ’to the speller and the spelling process. The

[y

child as speller has not generated the same interest as the child as

reader.
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(- Aside from this general paucity of interest, or perhaps
because of it, there are other factors hampering progress in the
understa{ndlng of tl;e spelling process. A thorough description and
‘analysis of English orthography in relation to the spelling process
is needed, of the type which-has been carried out for the reading
process (Venezky, 1967). 1In the last ten years there have been many
attempts to formulate a theory of spelling. What 1s required, however,
1s a theory of literacy which 1s concerned with both the process of '
learning to read and the process of learning to spell, and which puts

Y

both in proper perspective. Finally, as yet we know little about

¢

children's strategies in learning to spell. The present research is

-

related particularly to the last of these' three considerations.
Historical Background

English orthography bégan as a system largely isomorphic
with the phonological system. Until the 15th Century the writing

system had sufficient flexibility to adjust to charges in the phono-

a

logical system. A good fit was maintained despite many borrowings

from other languages. There was also a fairly libera] attitude toward
individual spelling idiosyncracies. The invention of the printing
press, along with a general demand for standardization of the spelling

system, brought an end to this flexibility, so that the English writing‘

" system has been maintained more or less unchanged for the past 400

_years. Since the spoken system has continued-to change, the two

systems have moved farther and farther apart (Francis, 1965). The

§
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. disparity between the two systeﬁs has given rise to much discontent
and desi;e for change. In the 16th Century, John Hart, a spelling
reformer, referred to the '"vices and faults of our writing system L
which cause it to be tedious and long in learning'" (Danielson, 1955),
and which Zachrisson (1930) described as being "antiquated, inconsis- v
tent and iliogiéal".
There have been many attempts to reform the spelling system ‘
during the past 400I&ears, beginning with 17th Centu;y graémarians. ‘
Spélligg reformers were generally concerned about the lack of corres-
pondence between sound§ and letters, pointing out‘that an alphabet of
only 26 letters could in no way hope to servé a phonology of 40'or S0
phsnemes. They essentially wanted a one-to-one correspondence between
the writteﬁ)and spoken language systems. They viewed writing as
mirroring speech and iqaeed somewhat subservient to it, and expected
that it should and ought to be perfectly phonetic. I.-J. Pitman (1961), .
the most recent advocate’of spelling reform, used an alphabet modified
to be more phonemic for the purpose of teaching reading. Venezky ﬁ
(1970), who has written an extensive review of the various attitudes
toward English orthography, commented on the evangelistic and moralistic '
qu;lity that pervades much of the early writiﬁg. He pointed out that
the spelling reformers seldom analyzed -the object of their scorn beyond

a concern with direct lettqf—to-sound relationship and ignored- other,

and more important, aspects of the writing system.




Current Views of the Cithography
: /
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5

R >}p contrast to'the early clamor for spelling }eform, linguists,*
H psychologists, and even the occasional educator have more recently been A
singiné the S%a ses of the English spelling\sysﬁem. ‘Chomsky and Hglle
(i968) went so\fa;\as to séy that it is an optimai system. The claim

| ' — / o~
that English 5p¥111ng is irregular, which pervaded much of fhe éarly
/ \ , ' /

’ /writings, assumed that regularity in spelling involved pgédlctability

7

f /
/ on a phonetic basis alone. Recent investigations of the orthography

Jhave indicated that the controlling rules and pr1nc1b1es of the system
e

/ lie deeper in the language than in the surface phonology (Venezky, 1967).

Linguists now claim that English spelling is regular without being

ky, 1970; Chomsky and Halle, 1968;

phoneti¢c (Brengleman, 1970; Chom

‘Francis,\ 1958; MacKay, Thompson and Schaub, 1971; Venezky, 1967).

of markexs to compensate for its

e correspondence. Markers are
N,
N

fairly\ consistient phonemeé-graphdme &o

the rationale of a system where

< R

W
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considerations. In such cases phonetic variations introduced by phono-
” ‘e
logical rules are ignoéred by the conventional orthography. Each morpheme

+is spelled in a'uniform fashion even though it may be pronounced in

A
severa]l ways. For example, it medicine, medical and medicinal, the form

Y

medic remains the-same,®yet it has three different pronunciations. The
med1c : P
4

change in pronunciation does not have to be noted in the orthography

because the reader already know§ the phonemic alternations that accom-

pany derivational morphemes. Grakmatical affixes, éuch}as plurals -(e)s

and pasi tense —gg_remgin isuafly constant although each ﬂas three
diffe;gnt sound correspondences; e.g. —Lgbf-——)]s/ (cups), /z/ (boys),
/ez/ (watches); -ed—> /t/ (walked), /d/ (judged), /ad/ (loaded);
(Venezky,'1970). ‘

If English were tawbe modified to a system where there was a
one-to-one relationship between ﬁﬁoneme and grapheme, such as exists in
thé International Phonetic¢ Alphabet (IPA), these morphological relation-
ships would be lost. Related words could no longer be clusf;réd together
in the dictionary. Fdrthermore, if English orthogfaphy corresponded
exactl} to the phonongy; it would not be.understood all over the English
speaking world, since there is mugh variation in spoken English. There
would have to be as many different systenms of.yriting as there are spoken

dialects. Except for minor alternate spellings, the writing system is

one part of the lahguage which is upiform wherever English is used.’

\ )
These considerations are no doubt a %;;ge part of the reason why the

various proposed changes have never achieved universal acceptarce.

\
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Teaching Methods

The teaching of speliing has been, and continues to be,
influenced by the prevailing attitude toward the degree of regularity
in phopeme-grapheme corréspongence. In the first half of the 20th
Century thé Generalization Controversy raged in educational *journals.
The issue révolved around what to teach or how to present material to
the budding speller. One side felt that there wereregularities in the
spelling system and that ihese should be expldited in the form of teach-
ing the applicable rules. The type of rule taught was "final e makes
the vowel long'" or 'when two vowels go walking, the first one does the
taiking". The opposing group felt that there were no useful or efficient
rules and that one lad to teach each word as an entity wunto itself, so

that a spelling lesson might simply be organized around a particular
subject (Yee, 1966).

Unfortunately,_spelling programs that subscribe to teaching
according to rules are fraught with misconceptions and confusions. Many
of the so—;alled rules taught are more reT%téd t; &étoding (spelling-to-
5065%) than to encoding (sound-to-spelling). The patterns taught are
not linguistically sound and oftgn there are as many exceptions to the
rules as there are exemplars (e.g. 'i before e except after c M)

The 9ifficu1ty with programs that teach spelling as if there

were no logical connection between words is that they seem to put a

tremendous burden on the memory of the learner and make it unnecessarily

difficult for the beginning speller. Children are given lists of words

to learn. Each word is attacked as an -independent unit to be learned by

rote. The phoneme-grapheme relationship is ﬂeglected or ignored.

’ -~ K] v

*
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In the past few years new programs have been introduced which
" claim to be linguistically based. They have not as yet reached too wide
*f‘"’\&—population. Words are presented in families, e.g. cat, mat, fat, the

purpose being to encourage the child to induce ,t\he sound-symbol regularity

without any rules being stated. Words and Patterns by Day and Lightbody

(1971) is one of the best of the newer series. The patterns taught in
Day and Lightbody were abstracted from Venezky's work (Cromnell, 1971b).
None of the three approaches to the teaching of spelling was based on
research. Of the three, the 'linguistic' approach seems to be the- most
promising. . ’

A

»

Differences Between Reading and Spelling

‘ »
1

.

The predomiﬁant opinion among educators is that the spellingw
and reading processes are closely allied. It has traditionally been
believed that the sk‘ills and abilities for ’one are those -necessa‘ry for
the other. Educational phifosophy has by and large suggested teaching
the two ski_lls in an interrelated way. Barring any special learning
difficulty, most children learn to ‘read and Speil‘ at about the same time.
However, c)hildren with learning disabilities often have a great deal

more- difficulty learning to spell than learning to read, and many never

come close to mastering the spelling system even théugh they have achieved
success with reading. This suggests that although there are undenjable / ¢
similarities between -reading and spelling, there are also intrinsic dif- / rJ
ferences in acquisition and performance of reading .'fmd spelling skills.
Most linguiét.s and psycholinguists do believe that reading -and

¢
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spelling are different and of the two, spelling is the more difficult
and complex process. %hose who have most clearly delineated the two
°processes and pointed out considerable di fferences between spelling and
reading are Brengleman (1970); Cronnell (1971a), Fries {1963}, Peters
(1967), Régers (1967), Smith (1973) and Venezky (1969).

2 The question of similarities and differences in reading and
spelling has important implicatjons for teaching. One of the main tenets
“of the Stanford University Initial Reading Program (Rogers,‘1967) is -
that reading and spelling should be taught independently. In discussing

the two processes, Rogers points out that particular difficulties in
reading are usually quite different than those ;ssociated with spelling.
Wordé‘contéining letters with no sound equivalent, e.g. lamb, thumb, and
- those with unstressed vowels, e.g. carrot, merit, present difficulty

. for the speller, but offer no particulgr problem for the reader. In the

e
first instance English does not permit final -/mb/ cluste{E and speakers

of.Bnglish norma}%y favor final -/m/ instead; and in the second instance,
vowels in unstressed syllables are ;endered'conéistently as schwa (/o/) -
in.reading. Similarly, double consonants are no'préblem for the reader,'
yet they are for the speller. On the bﬁher hand, the two sound corres-
pondenc;s for Eh_méy prbve difficult for the reader, but not for the
speller. Rogers also notes that the important cues for word recognition
are mainly consonants, while the imbortant cues for word spelling are

primarily vowels. He believes that without specific and independent

instruction in spelling, generalizations from appropriate symbol-sound

correspondences to inappropriate 50und—symbol‘corréspondences might

. easily take place.
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Cronnell {1971a) pobints out that the wr?tten symbols for readipg
are concrete and fairly easy to describe as physical units, while the
stimuli for spelling, speech sounds or words, are more transient. Sounds
cannot be isolated or described with the same precisiom as letters
(Liberman, Cooper, Shankweiler, Studdert:Kennedy, 1997). Childrgn_learn
earlier to discriminate between most letters than‘to.;ﬁalyze words into
their componént sounds (Liberman, Shankweiler, Carter, Fisher,‘1972).‘

While there are only 26 -letters in the English alphabet, there

- are consi&erably*mofé spelling units operating when letter combinations
are considered, 59 according to Vene:zky (1967) and 69 according to'
Berdiénsky, Cronnell and Koehlerl(1969). There are approximately hO
distinctive sounds in English. Thus, reading tends to go fromwmuitiple
stimuli to fewer responses (e.g. j, dge, ge —>/j/). Spelling goes
from a smailer set.of stimuli to a larger se%\{e.g. /é/—> ch, tch, t).

According to Sﬁith (1973) there are differences in both skills
and knowledge employed in fluent reading and spelling, as well as dif-
ferences in the learning proce;ses. He contends that thé q&ph;betic . R

. nature of our orthography makes quite different demands on memory and '
information processing capacitieg for spelling and r;ading, and that .

‘anything tending to make writing easier will make r?ading more difficult
and vice versa. The orthography is a comproﬁisq between catering to the .
needs of the reader and those of the speller. He feels that the reader
has the distinct advantage in that the récognition regponses required for
reading are easier than the reproduc;ioﬁ responses Tequired in spelling.

D_One does not automatically remember and reconstruct the form of a word

,as easily as one can recognise it when it is correctly printed on the

5
-




had

-

10
page before one. According to transformational grammarians, for the

reader the direction of information processing goes from the sufface

2

%
structure of the written symbol to the deep structure of meaning, while
for the writer it works in the opposite -direction. The reader can take

advantage of orthographic, syntactic and semantic redundancy and thus
R -

0}

need not identify every word or indeed even know the meaning of every

word. The writer has far more rigid constraints. Variation is not

»
>

permitted in spelling. "By and large, then, the nature of written
communication would appear ég be intrinsically more demanding for the
writer than for the reader" (Smith, 1973, p.}20).

Smith also believes that the knowledge acquired as aXreadex is

. N ]

not helpful when trying to spell a new word. Supposedly the visual
featg;e list stored fﬁr reading does not have sufficient detail for
si)elling. -

Finally, another basic différence between reading and spelling

relates to their function or purpose. Reading is done primarily to gain.

" meaning’ from print. Spelling is an encoding process -intermediate to the

r
-

* ™ e . -
expression of méaning in print. . o
g ) ( ' M

LN * %

_Review of Relevant Literature - .

- L]
- A
a ~ i

This section will review and discuss the studies systematically

investigatihg the degree of regularity in phoneme-grapheme correspondence

. (Hanna and Moore, 1953; Hanna, Hanna,'Hodges, Rudorf, 1966), the major

.

study inv?stigating grapheme-ﬁhoneme;correspondence {Venezky, 1963) and

several studies related to children's ability to abstract regularity

in the orthography.
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Hanna. Aside from an early study by Hanna and Modre (1953),

the 1966 study by Hanna e_t__a_ll: is the only one that has in;/estigated
the.s;und-symbol correspondence from the point of view of spelling. In
the earlier study Hanna and Moore sought to discover whether the
orthography was regular enough to warrant teaching spelling by Tule.
They analyzed ﬁS,OOO of the most fre»quently used words 1in children's
writing in terms of phoneme-grapheme correspondence. The relativ
frequer}_;:y of correspondence was n;ted. The most frequent co;'res— ’
pondence was classified as being regular, all others as irregular.
The study I:evgsaled that phoneme; were regularly represented by certain
graphemes approximately 80% of the time, e.g. /p/ is almost always
Spelqled p (pit, sbot, top) regardless of where it occurs in a word.
These findings were widely chal;sﬂ.ged, mostly on the grounds of their.
’ being based on too harrow a sample, th; assum‘pt‘ion being that ifa-
larger sample of words'were examined the 80% régulaxity of correspon-
dénce would not hol.d up (Horn, 1957). |

" With ‘the help of computer technology a much larger sample of .
words was undertaken by Hanna, Hanna, Hodges and Rudorf (1966). The a
consistency of phoneme-grapheme correspondence in 17,900 words was |
studied. This time the effect of stress and position on the corresponde;mce

N ) | \
was taken into account. For .example, /f/ is normally spelled f in the

-

initial position of a syllable (fox:m), £ff when it termir}ates a word

(stiff) and ph when it is the second element in a consonant cluster
(sphinx). Stress sometimes affects the pronunciation of phonemes while . .
the spelling remains constant (civ' il vs. civil' ian) and sometimes

stress may change the spelling, but not the sound (at' tic vs. attack').

’
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JIn terms ¢f simple phineme- grapheme correspondence it was again found S
. - ‘
" N
that the great majoritysof consonants and a small number of vowels had

single spelling; more than 80% of the time. Position was found to have

a more decided effect than stress on the consistency of phoneme-grapheme

f

correspondence. o
et In another phase of the project, on the basis of the phoneme-
grapheme rules derived by December. 1964, a computer was programmed to’

‘ spell the 17,000 words. Eighty-nine percent of the individual phonemes

and 50% of the words were encoded correctly, e.g. /b/ was spelled b as

in boy 2,237/2,283 or 98% of the times it occurred.’' They concluded that

a sufficient segment of American English orthography is determined by I

v

set of rules for phoneme-grapheme correspondence to warrant their expldi-

tation in the teaching of ~spe«11ir;g (Hodges and Rudorf, 1965). . \

The study was criticized for its use of a stilted kind of

t

pronunciation (the New Collegiate Dictionary) that"tends to give a
higher degree of correspondence than'is warranted. Another criticism
was related to the emphasis placed on the 80% criterion for individual

phonemes (Roberts, 1967). It is somewhat misleading. I1f words were

“composed of four phonemes, one could expect to spell less than 42% (.84)

of them cozlrectly,(Venezky, 1969) .
The major drawback of Hanna's relsearch is that it was devéted
almost solely to phonological considerations. A description of phoneme-~
grapheme correspondencg’s that disregards morphological factors is
inadequ.ate since they are an important'detérminer of this relationship.

Venezky. The most complete and detailed analysis of Epglish

Jf‘* orthoggaphy was carried out by Venezfy (1963). He wrote a coniputer
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program to derive and- tabulate spelling-to-sound correspondences in the
27),0()0 most commort English words, based upon the position of comrsonant
and }:%)wel clusters within the printed'word. For any contin'uous string

of vowels or consonants in a written w_ord, all pronunciations for that
string, élong with the total occurrence of that string and the'percent;ges
of occurrence for each pronunciation in; each word position \(i;xitial,
medial and final) were tabulated. There were cdmplete word lists for
‘each correspondence found\. For example, t'he word list for gh——> /g/
containet'i 7all of the words in the corpus for this correspondence,
arranged into separate, alphabetized 'lists for the three ,word ’positions.

¢
He then analyzed these correspondences in their various orthographic

environments to determine the' type of relationship that they represented. r

He carried out the same tabulation of spelling-to-sound correspondences

v

and formulation of word lists ‘for the 5,000 most ;:ommon words in the
corpus and for the words of oné syllable. He also compiled_ a‘ dictionary
of the corpus in which spellvings were reversed and alphabeti‘zed in order.
to study suffixes and othér word endings.

'Usiné information from this study, Venezky (1967; 1970) and
Venezlkyoand Weix (1968) developed a model for mapping from spelling inté)
som;nd‘and explaining the general patte(i'ns of the orthography. Venez!cy
demdnstrated that written English, though rooted in a phonemic base,’ is.
influenced by both morphemic and phonemic ‘factors. He.clearly indicated
the tendency, pointed out by Francis (19585, to préseri'e the spelling of .
the base word despite variation in sound (e.g. sign, .signal, signature) ' "
and described the morphemic markers (noun plurals, past tense and theé'!

E

. x
possessive), the spellings of which also remain constant despite phonemic

- variation.
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To account for both the phonemic and morphemic character of the

orthography, Venezky postulated an intermediate level (the morphophoneémic

level) between spelling and souﬁd: ‘ ‘

-

graphemic level

reghlng morphophonemic level spelling

) phonemrc level

-

-

He also described two fngi of correspondences acting as -intermediaries
to this morphophonemic level. The correspondence rules operating
between the g}aphemlc and morphophonemic levels are related to the
internal structure of the orthography, the workable umits (graphemes)
and permissible sequences of these units in words. The second set of
correspondences, operating between the morphophonemic level and the
phonemic, level, are dependent on syntactical and phonolégical patterns.
The child entering school is presumed to know many of the second set of

patterns (Berko, 1958) and must learn to relate them to the orthographic

stimuli. For example, boys would first be broken into //b// //oy// [//s//.

Phonologically dependent patterns determine that //s// will be pronounced

as /z/{ hence /boiz/.

2

r
graphemic level b o y s
. porphophonemic level I/ Jleyll 17s]]
phonemic level /b oi z/

{

. According to Venezky the units which must be manipulated to
g .

'

relate spelling to sound are not just single letters, but letters and

-
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combinations which act as a single unit (e.g. th, sb, wh) and which he
refers to as relational units. The major relational units are vowels,
"which are divided into primary (e.g. a, e, i) and secondary groups
(e.g. ea, ai/ay, oo, oi) and consonants which are divided into simple
(e.g. ¢, t, sh) and compound groups (e.g. ck, tch, x), as illustrated 1in
Table 1.

h Besides the relational units, the graphemic level is also
c;;prlsed of markers. They are defined as clusters of one or more
graphemés‘which have no phonemic representation and whose primary function
is to indicate the correspondence of other relational units (e.g. in
mate, € acts as a marker to indicate the long vowel correspondence for a
and to distinguish it from mat), or to preserve a graphotactical pattern
(e.g. in love, e is added to preéerve a patte}n which do%§ not permit
final v), or a morphological pattern (e.g. in mouse, e indicates that the
s 1s not a plural or third person singular). A relational unit sometimes
performs a marking function as well (e.g. in cake, a indicates the hard

correspondence of ¢, c——> /k/). A double consonant (gemimate consonant

cluster) also performs a marking function since it regularly indicates

.
1

the correspondence of the preceding vowel (e.g. biding vs. bidding,
siting vs. sitting, raked vs. racked, coma vs, comma).
' For each relational unit, Venezky (1970) has described 1) its

‘
occurrences in different positions of the word, 2) its sound correspon-

-

dences, and 3) its alternations, predictable sound and letter variations
according to the graphemic environment. For example, s 1) occurs in
initial, medial and final position by itself, in a large number of

initial consonant clusters and in four final clusters. 2) The correspon-

dences for initial and final s are fairly regular, those for medial s
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TABLE 1

Major and minor relational units (from Venezky, 1970).

Consonants Vowels .
Simple Compound Primary Secondary
Major Relational Units
b .gh n s ck " a ai/ay 1e ue
¢ h p sh dg e aufaw oa ui
ch ) ph t tch i ea oe
d k -q th wh ‘ 0 ee oi/oy .
f 1 1 u X u ei/ey oo .
g m rh-v y " eu/ew ou/ow
Minor Relational Units
kh gn ' ae ’
sch y iy eau
c e
. wy .
. .

A
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are highly irregular and are not readily predictable, i.e. initial s

corresponds to /s/, final s after a voiced consonant spelling and in

as, has, his, is, was corresponds to /z/. 3) The alternation of mor-
pﬂemic s between /s/ and /z/ is quite predictabie: After /s, z, &, %,
¢, ¥/, final morphem}c s becomes /-1z/; after any other voiced phoneme,
it becomes /z/; otherwise it remains as /s/.

Venezky classifies spelling patterns as predictable or unpre-
dictable. In the predictable category are those patterns which can be
predicted on the basis of regular graphemic, morphemic or phonemic
features of the words or senténces in which they occur. Predictable
patterns are classified as invar;ant or variant. Invariant patterns
have no or very few exceptions. They assign the same sound to a
particular spelling regardless of its environment, e.g. for reading
f—> /f/ (except in of), m—— /m/, and for séelling /8/ and /8/ are
almost always spelled th. Variant patterns have pgedictab;e variations
or alternatives. They relat; the same spelling to two or more promnun-
cidtions depending upon regular graphemic, bhonological or grammatic
features, e.g. for reading ¢ corresponds to /g/ when it occurs before
e, i, or y plus a consonant or juncture, but to /K/ in most other
positions, and for'spelling final /¥/ is either gh or EEE; with tch
occufiing afler a short vo;el which is spelled with a single letter

and ch occurring in all other circumstances including vowel + r (except

a

for much, such, rich and which).
All other patterns are classified as uﬁpredictable. In this
category there are three classifications: 1) High-frequency patferns,

b

which occur frequently enough to allow an association group to be

1
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profitably employed in teaching (e.g. motion, portion, nation); 2) Low-

frequency patterns which occur too infrequently to merit the formation of
an associatien grouﬁ (e.g. toe, hoe, foe), and 3) Affix-aided patterns
which could be derived by relating the word to one of its prefixed or
suffixed forms (e.g. the spelling of sign could be predicted if one knew

the form-signal).

Venezky objects to the terms '"regular'‘and "irregular" for

classifying spelling patterns, “Regular" is commonly defined as the
most frequently-occurring correspondence which merges predictable
patterns with unpredictable patterns and fails to consider whether the
variable spellings are predictable or not.

4 For teaching purposes Venezky set up a three-fold classifiéation
ﬁPr words to be read and spelled: 1) Trans ¥ words are those which con-
tain predictable patterns that can be transferred to the pronunciation
or spelling of other words with similar patterns, 2) Association words

N are grouped according to frequently-occurring, but unpredictable patterns

tha; cannot be tr;;sferred to other words, and 3) Isolated words are

those which should be handled as whole words to inhibit incorrect trans-
fer of unpredictable, iaw-frequenéy patterns.
Veneiky's model applies to the reading protess going from

“

_spelling to sound, while the spelling process involves going from sound

to spelling. The correspondences or patterns for spelling are not a |

simple reversal of those involved. in the reading process. Those patterns

related to spelling have not as yet been analyzed:or described.
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Studies concerning children's ability to abstract structure

in the orthography. A search of the literature did not reveal any_studies

dealing with children's ability to abstract patterhs as part of the
spelling process. There are, however, a few studies indicating that good
spellers have greaté; ability than poor spellers to make use of the
redundancy in written laﬁguage when reading. These studies utilize a
reading-type task or visual memory task, rather than a spellinfg task.
Bruner (1957) referred to a study by William Hull in which
pseudo-words Qeré presented to good and pégr fiffh-grade spellers.
After a hfief exposure to the words the children were asked to write
them down. Some of the pseudo-words were random strings of letters,
others were third and fourth-orde{ approximations to written words
(Miller, Bruner and Postman, 1954) which reflected the sound structure

of English., For the random sequences there was no difference between

the geod and poor spellers. With close approximations to English the
4

good spellers showed a much superior performance. Hull concluded that

the good spellers had somehow learned the general system.

Klein and Sc¢hneider (1960) compared good and poof spellers in
the fifth and eighthgrades on their ability to choose a m;mber of a pair
of nonsense words that looked most like a 'real' English word. Five-
letter nonsense words representing four orders of approximation to—

English were c%nstructed. In general, the good sﬁellers were superior.

The difference between the two groups was most- apparent on choices of

-

moderate difficulty.

Wallach (1963) reported on an experiment in qﬁich 55 fifth-

n

grade students were tested for ease of percépfual recognition of nonsense
*

words which resemble English, and nonsense words which do not. Groups

-
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of good and poor spellers were equated for their recognition accuracy
for the latter words. Good spellers were found to recognize nonsense
words which resemble English more readily than poor spelf@rs. On this
basis he conéluded that good spellers had learned a general coding
system. He did not know whether it was based on the learning of a
sequential probability structure of letters or phonetic generalization,

or both. !

McLeoge(1967) tested good an& poor spellers in the fourth grade
on their abilitx to reproduce tachistoscopically presented letter
sequences of different orders of approximation to'English._ Good spellers
were superior to the poor spéilers and their superiority increased as the
letter sequences{approgimated more closely to English words. Poor
spellers showed improvement as well when letter sequences approximated
more closely to English, but not to the samehextent as good spellers.

i He concluded that poor spellers do not appear to take as much advantage
of the redundancy of printed English in reproducing letter sequences.

)

All four studies were consistént in their finaings that spelling ability
is related to the ability to make use of orthographic redundﬁncy.

Eleanor Gibson (1970) has postulated the existence of 'spelling
patterns',‘higher order units formed by grapheme-phoneme correspondences,
She has studied how these spelliﬁg patterns operate and are learned in
the reading process. Her basic premises-are that the search for invariance
and the discovery of structure are basic forées in cognifive motivation.

Gibson, Pick, Osser and Hammond (1962) did taéhistoscopic

» .

experiments with two-kinds of letter Strihgs, pronoungeable and unpro-

4 7l
nounceable. The pronounceable ones began and ended with consonant
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clusters permissible in English speech, which also map -regularly to

spelling in those positions, e.g. glurck. (This example, the one most
frequently ﬁuoted‘in the literature, doe; no; abide by the rules of
English spelling since 'ck' never follows a consonant.) The unpronoun-
ceable control words were made by exchanging the initial and final con-
sonant clusters, thus forming an unpermissible sequence of sounds or
letters, e.g. ckurgl. Children p;rceived the pronounceable combinations
of letters with greater ease than the unpronounceable sequences. They
conc{uded that pronounceability of letter strings facilitates readihg
them because of the correspondence of component clusters of letters with
; units of speech.
Rosinski and Wheeler (1972) replicated the Gibson, Pick, QOsser
and Hammond experiment using simultaneous discrimination, rathér than
'tachistoscopic récognit{on. The -children had to decide whic; of two
pseuqo:words was morg like a real word (e.g. glurck vs. Ekurgl).” They
tested 48 children in Grades 1, 3 and 5. They found that by third grade
childreﬁ were able to use orthographic patterning to discriminate between
-nonsense word§, but first-grade children made the judgement at chancevlevel.
- Gibson,‘OSSer and Pick (1963) considered two possibilities as
to th grapheme~phoneme c?rrespondence*rules are learned.; Either the

+ |

child begins by memorizing whole words and later learns to abstract some

\

of the correspondence rules, or the correspondence rules are formulated
"as he learns to read. Children at the end of first grade were compared

to children_ at the end of third grade in their ability to recognize (by 'i

_spelling out) familiar three-letter words and both pronounceable and

’ . unpronounceable trigrams that were anagrams of the words (e.g. ran, nar,

<

'rna) presehted tachistoscop{Eally. The results showed that first-graders

*
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of both sexes and third-grade bbys read familiar words correctly with
greatest frequency and that they read pronounceable trigrams more
accurately than unpronounceable ones. The third-grade girls read all
three letter combinations with high and equal frequency. ' Gibson inter-
preted these results as suggesting that a child in the first stage of
reading acquisition typically reads in short units, but has already
begun to perceive some regularity of Eorrespondénce between the printeé

.

and spoken words and transfers these to the reading of unfamiliar words.

The 1962 experiment was replicated with so&e modifications for
comparison o} deaf and hearing subjects (Gibson, Shurcliff and Yonas, et
1966). The deaf subjects made significantly more errors than the hearing
subjects. However, both groups of subjects were most successful in
reading the pronounceable words. In the face of this evidence the pro;
nounceability hypthesis had to be abandoned since invariant sound
mapping was probably not rea&ily available to the deaf subjects. Thef S
accounted for the differehce between the two types of words by rules of
orthoéraphy (spel;ing patterns). In answer to a suggestion that these
spelling patterns were merely based aon higher sequential probability of

)

letters without regard to sound, results of the study were subjected
to a multiple regression analysis in which several summed frequency
counts were tested as predictors. Summed bigram and summed trigram
counts did not predict success in reading the words when pronounceability
was partialled out and length held constant. Gibson describes the |,
spelling patterns as complex orthographic rules whiéh cover S}ructural
patterns of letters permissibie in English words. Such rules may be

learned without necessarily being related to speech sounds. An example

of such a rule would be that 'ck' may end a word, but never begin it.
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There 1s, in short, kind of grammar for letter sequences thdt generafes
the possible combinations.

Gibson, Farber and Shepela (1967) designed a learning set
experiment to tegt how these spelling rules are learned. The; hprthesized
that there are ineriapt patterns over many variable contexts and that a
‘learning set develogs for finding regular patterns in the orthography.

A number of probf%ms were constructed that required the subject to sort
positive from negative instances of a particular pattern or invariance.

The patterns consisted of two letters in an invariant positipn, either

initial, medial or final. The other letters always varied, e.g.

«

. chop team song
t

chin read ring

chum ‘lean bang

The sub¥ects were kindergarten and first-grade.children. The kinder-
garten children did not develop a learning set on five consecptiVQ days,
whereas half of the first-grade sample shodgd evidence of develop;ng a
learning set to abstract common patterns of orthography. In another
experiment with first and.third-grade children,.they compared .success on
analogous prob lems using colour chips instead of letters. For the first-
grade childreﬁ,colour and letter patterns wer€ equally difficult. If
success occurred on the colour problems first, it transferred to the -

spelling patterns. For the third-graders, letter patterns were picked

. ,up much more easily and then transferred to the colour patterns. Gibson

tﬁbught that the third-graders had learned to search actively for invari-

ant spelling patterns, and that this was more than task-specific learning

s

/

-
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since it had transferred to the colour problems. She concluded that a

-

set to look for structure can be developed and can transfer to new pro-

blems, and that the ability to detect structure in letter patterns ‘
improves with age and schooling. . )

In another learning set experiment, Lowenstein (1969); a
student of Giﬁson, compared three procedures with first—grade?s on a
mail-sortiné task. One grodp was given no special help as to the nature

;

of the taskﬁ The second group was given special help. They were told
that they wduld Be able to find their own mail because all their cards
would have two specific letters on them. These letters were pointed out.
The third group was told that they would be able to find their own mail
because all their cards would have the same two letters on gpeﬂ. They
were not tbld which letters. After two days of practice they had a post-
test set pf problems using’ two new letters.

In the .first two days the second group, with specific help,
made very few errors, while the first group with no help made many‘errors,
althoeéh some imfrovement did occur. The group given éhe‘generai hint

) . :

°

made many more errors to begin with than the children given specific help,
o .
but they improved steadily and on the post-test 60% made no errors. Only

20% of the subjects in the other two_groups made no errors on the post—l

»

test.

Lowenstein concluded that first-grade children can sort words

. ; 4 :es .
on the basis of presence or absence of two specific letters that have

of common spelling\patterns across items. He believed that there must

‘5'.'2;

been pointed out to. them, but this ability does not ledd to the discovery ﬁ?
be a search for an invariant pattern and actual discovery of such struc- g§'
s st

)

ture in order for this kind of abstraction to be transferred to a new .
' . . . /
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problem. Those children whose attention\kas diiectéd to search for
invariant features in the stimulus array did clearly better than those
who had specific help. He felt that the finding of invari-ants was
reinforcing, leading to a repetition’of a successfuﬁhggrategy.

Gibson and Guinet (1971) investigated the manner in which one
form of morphological information, verb inflection, is processed in »
reading. They wanted to know whether the length of a word correctly
perceived tachistosc0p£cally could be increased by adding a well-known
inflected ending to a base word, as compared to an uninflected word of
the same length. Inflected endings (-s, -ed, -ing) wefe added to three
types of base words: real familiar words, and pronounteable and unpro-
nounceable pseudo-words that were anagrams of them. These worgs were
compared with uninflected words of different lengths. Subjects were
children in the third and fifth grades and college students. Inflections
did not increase the length sf the word that could be correctly pefceived,
but did tend to function as units. When they looked specificélly at
é&ere the errors were, howegver, éhey found that there were 'significantly
fewer errors in iﬁflected endings than in endings of base words of :
equivalent length, particularly when the words were not meaningful or
pronounceable. .The errors in the inflected endings tended to be suﬁsti-
_ tutes of other inflected endings, e.g. -ing for ;gg. This ending sub-
stitution ﬁappened more frequently for the transformed words than for the
non-transformed words and this tenden;y increased from third to fiftﬁ
grade. These results were interpretéd to me;n that thé‘endings, morpho-
logical inflections, operated as unitaiy features of the written word

that must be progessed. Because the subject had to proceEs an extra

feature, he was ﬁot able to perceive a longer word when the morphological *

g
e

L

%
A

I

RN

Iy

<



26
marl;er was added. °This would suggest that the ratefof information pro-
cessing may be increased by sensitivity to morphological markers, even
though the reading rate per word does not change.
Finally, Calfee, Venezky and Chapman (1969) thought that
grapheme-phoneme generalizations should aid. the reader in pron.ouncing
or approximating the pronunciatio;m of words that he had not seen before.
They iﬁvestigated the extent to which readers used letter-sound correspon-
[ .
dencesh in prondbuncipg synthetic";vords and the manner in which they pro-
nounced synthetic words without regular correspondences. The predictabie
patterns tested w’ere final e, ¢ bef;)re' i and e, and c before a, o and u.
They tested children in the third, sixth and eleventh grades and ¢ollege
'students. Good readers were consisten‘tly more lik‘ely than poor readers
to give appropriate responses to predictable patterns and agreed more
consistently' on a preferred pronunciation for the unpredictab le‘patterns.
They found that the good readers in Grade 3 showed some mastery of pre-’
dictable letter-sound correspondences. This mastery increase;i through
high-school, but the correlation with reading achievement’ decreased,
presumably because this ability is only one of the many n‘eces'sary for

skilled reading. The youngest poor readers made more and wilder errors @

on predictable patterns and gave less consistent responses to unpredictable

'

spelling. i
The above research has shown that chiidreh in the early stages )
a , . ¥
of realliné begin to abstrac\t the patterning or structure that exists in . ¥
the Aﬂorthograph;r and are a;b1‘e to transfer it to tl.le decoding of wunfamiliar ) - - léi
word‘s. Gibson _q;t__a__l_. (1963) believe that pattern abstraction or rule -

induction can be accomplished by the child with no explicit training S
“ w
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once he is exposed to the orthography. Assuming that the child is coilm~  #
petent in heafing and speech at the time of school eq{;y, an integral
part of learning to read is abstracting the structure. Gibson notes
four types of rules or structure; correspondence rules between the phono-
logical and graphic systems, rules of orthography (written considerations
of sound), grammatical constraints and meaning. She theorizes that
perceptual learning of words involves the 1earniﬁg of distinctive features
and higher-order invariants, with iearning prbgressingiactively toward
the’most economical sets of features and structure. Features of words
are classified as phonological, graphic, o?thographic, semantic, and
syntactic. These are processed independently and sequentially in a
hierarchical fashion. There is a developméntal change with age and
schooling,in feature analysis and pick-up. The order of pick-uP or -
word features changes with the task. Gibson suggests that the ortho-
graphic and syntactic rule systems do not operate fully as important -
constraints until later. The influence of orthographic structure begins

to be quite apparent by Grade 3.

Present Etudf. All of the above studies have suggested that,

t

children show knowledge %f various features and rules in reading. The
. P4 )

' 3

present research is aimedfat studying how children learn to abstract and

encode certain word features in spelling.
. G
From Venezky's (1970) description of patterning related to the

readirnlg process, some orthographié and morphological patterns related to

P

the spelling process were abstracted for use in this study.  The patterns

‘

chosen are by no means an exhaustive list of the existing patterns.

Orthégraphic a}% morphological patterns were chosen because they are the
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correct 1n stating that they develop somewhat later, 1t was hoped that a
developmental trend might emerge.

Berko's classic study (1958) suggested a means of testing for
knowledge of spelling patterns. She tested for knowledge of morphological
rules using nonsense syllables. For example, she assumed that 1f a child
can supply the correct Rlural ending to a made-up noun, he has internalized
a working system of the plural allomorph /s/ in English, and is able to
generalize to new cases and to select the right form. Following Berko's
rationale, the decision was made to study children's ability to abstract
spelling patterns by their ability to spell nonsense words. If a child
1s correctly able to spell 'boys' or 'matches', one does not know whether

[l
he has mastered the spelling of plurals or has simply fearned two instances.
1f, however, he chooses or writes 'otches' for the plural of 'otch',,
there 1s evidence that he has internalized a rule for spelling one form
of the plural and 1s able to generalize te new cases.
»

The study atteTpts to answer the following guestions:

1. Do children, invfact, abstract and use patterns 1n the spelling

process? ,

2. Is there a developmentalqchange in their ability to do so?

3. Is the ability to abstract patterns a_fattor in spelling

ab1lity?
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METHOD

Subjects

[ .
The subjects were students from three different schools in

the Protestant School Board of Greater Montreal whose school population

was predominantly English-speaking and in the middle income bracket.

w

Criteria for selection were:

1. Intelligence within the rf:mge\ 90-120‘/011 the Lorge-Thorndike
Intelligence Tests, bevel 2, Form B for Grades 2 and 3, and Level 3,
Form A for Grades 4 and 5;

2, At least average academic achiejement with no graded>sepeated

since starting school, and currently making satisfaetory progress;

3. Nc indication of specific learning problems;
4. No severe uncorrected visual or hearing problem, and
5. English as a native language.

A total of 249 children who met the above criteria were pre-
tested on the Spelling subtest c;f the Durrell Analysis of Reading
Difficulty, with 59 children in Grade 2 and 61 in Grade 3 tested on_
List 1, and 58 in Grade 4 and 64 in Grade 5 tested on List 2. At each
grade level the 20 highest scorers were assigned to the Good Spellers
group and the 20 lowest scorers were assigned to the Poor Spelfers
gr.oup, providing 40 subjects at each grade level for a total of 160
v
subjects. Sex, mean and range of age, I1Q, and sped lning stcores on the .

Durrell Spelling Test for each group at each grade level are shown in

Table 2.




P

Mean and range of age, IQ, and spelling test sc

>

TABLE

ores and distribution of sex for 20 good (G) and 20 poor (P)

.
spellers at each grade level from 2 to 5. ™~ .
\__/)
Age (yrs. mos.) Sex Lorge-Thorndike IQ burrell Spelling Scores Spelling
] L
Grade Mean Range Male Female Mean Range Mean Range Classification
2 7-6 7-1 8-0 10 10 101, 90 115 1.2 0 - 2 P
2 7;-7 7-2 8-2 10‘ 10 106. 91 119 12.8 9 - 17 G
3 8-6 8-1 9-1 10 10 100. 93 116 8.7 3 - 12 P s
3 8-5 8-0 +9-0 8 12 107° 97 120 16.9 i6 - 18 G
4 9-6 9-1 - 10-7 13 7 106, 91 117 3.8 1 -5 P
4 9-5 9-0 10-0 12 8 114, 96 120 11.8 9 - 18 G
5 10-7 9-8 - 11-6 14 6 96. 90 110 9.0 2 - 12 p
5 10-6 10-1 11-0 7 13 108. 91 119 17.3 16 - 19 G
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Test Construction

As mentioned earlier, there has net as yet been a careful
linguistic description and analysis of patterning in the process of
going from sound to spelling. Hence, there is no body of recogniied
spelling patterns or rules which have a firm theoretical basis. What
are claimed to be 'spelling rules' in spellers, spelling work-books,

or texts on educational methods are essentially arbitrary judgements.
¥

Many of these books were perused 1in search of suitable spelling patterns

for use in the present study, including Bannantyne and,Cotterell (1966),

g Childs and Childs (1963), Cox (1971) and’ Gillingham and Stillman (1960}.

Some linguists interested in -the orthography have also described
patterns relevant to the spelling process {(Dale, 1972; Klima, 1972;
MacKay, Thompson and Schaub, 1971). With one exception, no pattern or.
rule noted in an educational source was selected for this study unless
it also had been noted in a linguistic source. Most, of the patterns
finally selected were derived from V&ene"zky‘s (1970) work' on reading
patterns. In construction of the multiple-choice tests, selection of
the incorrect alternatives was in part based on the present writer's
experience with the spelling errors of chiidr"e/n.

Pilot studies. with a-preliminary set of item;were conducted
in Grades 2 and 5 and with university students. Some items were found
to be poorly designed in that they con{ained competing patterns. (For
example, the stimulus word was /mav/ and the choices were mave, mav and
mavv. The graphotactic rule which forbids a final v confli\ctedlwith the
pattern tha:t e acts as a marker to indicate the *long' vowel correspon-

o
dence.) Such items were eliminated, The preliminary test was composed

s

.
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of 46 items which included three types of patterns: regular i)honeme-

‘ grapheme correspondences, those related to morphology, and those con-
?erned with the internal structure of the orthography. It was decided
for the purposes of this study to eliminate those patterns related to
phoneme-grapheme correspondence and use only those related to morphology
and the orthography. .Thirty items, exemplifying two types of patterns,
13 relating to morphology and 17 'relating to the internal structure of
the orthography were selected for the final tests.

Five of the mo\rphological 1tems were related to the spelling

Q)f the plural. The plurality of nouns is marked in the writing system-
by (e)s. There are, however, three different phonetic realizations
depending on the final sound of the word (/s/, /z/, /ez/). In each
case the particular phonetic realization required by the context is
prédictable. There is no need to show the different phonetic realizations
of the plural with different symbols, because-the correct phonetic
values will be assigned automatically by any native speaker through p‘hono-
logical rules that he has no choice‘ but to apply. One item dealt with
the spelling of the plural of a word ending in an unvoiced stop i
(/s/—>s), another dealt with the spelling of the plural of a word
ending in a sibilant (79:/——9 es), a third item involved the spelling
of the plural of a word ending irr\ a voiced stop (/2/—>s), a fourth
item dealt with the plural of a word ending in a long or free vowel,
other than 1/al/ (/z/— s), and the fifth item dealt with the spelling
of the plural of a word ending in long or free i/al/. Here there is an

alternation of i and y on orthographic considerations and the usé of es

’ as the plural marker. References for these items are Bannantyne and

- Cotterell (1966), Childs and Childs (1963), Cox (1971), Dale (1972),




-

" Cox (1971), Cronnell (1971b) and Day and Lightbody (1971).
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Day and Lightbody (1971), Klima (1972), M'acKay, Thompson and Schaub
(1971) and Venezky (1970). ‘
Three of the morphological items were related to the spelling

of the past tense. The past tense of verbs is marked by ed, but has

“three different phonetic realizations (/d/, /t/, /ad/), depending on

the final sound of the word. In each case the phoneti?ﬂ realization is
predictable and 1s assigned automatically by the native speaker. One
item dealt with the 5pelling of the past tense of a word ending in a

voiced consonant (/d/—> ed), another dea{%t’with the past tense of a
. &

” verb ending in an alveolar étop (/ed/—> ed), and the third item was

‘concerned with the spelling of the past tense of a word that ends in an
unvoiced consonant (/t/—> ed):, References for these items “axje Childs
and Childs (1963), Cox (1971), Dale (1972),' Day and Lightbody (1971),
MacKay, Thompson and Schaub (1971) and Venezky (1970).

Two morphological items were concerned with the spelling of’
the singular and plural possessive. 'The singular possessive is regularly
spelled 's and the plural posséssive is spelled s'. References for
these items are Childs and Childs (1963), Cox (1971), Day and Lightbody
(1971), Klima (1972), MacKay, Thompson and Schaub (1971) and Venezky
(1970) . ) .

Three morphological ite;rls dealt with the spelling of adjectives.
The spelling of the comparative adjective is consistently.represented

as er. The spelling of the superlative adjectivé is marked by est.

S
¢

Final unstressed /I/ is consistently spelled y when the word is an

adjective. References for these items are Childs and Childs (1963),

r 4 -
Ten orthographic items dealt with vowel correspondence. In

[l
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two of these, e acted_as a marker to ir}dicate the long vowel correspon-
dence (/C\'/C/———)QLCE). References foy these items are Bannantyne and .
Cotterell (1966}, Cox (1971), Cronnell (1971b), Day and Ligfitl_)ody (1971),
MacKay, Thompson and Schaub (1971) and Venezky (1970). 1In eight of the
items, there was an alternation of a'smgle and a double consonant to
indicate vowel correspondence; a doub&e consonant indicating a checked
or short vowel, and a single consonant indicating. a long or free vowel.
In one item, tch was ¢onsidered to function as a doubling of ch, and in
ano'éher dg acted as a doubling of g- (Vene;k);, 1970) . There was one
1tem dealing with a polysyllabic wor"d in which the doubling of the final
consonant before a suffix beginning with a vowel depended on the final l
syllable being stressed. References for these items are Bannantyne and
Cotterell (1966}, Ch1lds and Childs (1963), Cox (1971), Cronnell (1971b), .
4 Day and Lightb‘ody (1971), MacKay, Thompson and Schaub (1971) and Venezky
(1970). i
Seven orthographic items dealt with consonant correspondence.
In one item, e acted as‘a marker to indicate the 'soft! pronunciati;)n of
. 8/3/, and in two items, e acted ‘as a marker to indicate the 'soft' pro-
nunciation of _c;:/s/. Non-morphemic, final /s/ after a free vowel or /n/
is commonly spelled ce. References for these items are Bannantyne and
Cotterell (1966), Cox (1971), Day and Lightbody (1971) and Venezky (1979).
v One item was com:;arned with. the spelling of initial /kw/ as qu.
The letter‘_q_ is never used alone, but is always'followed by u, making a )
spelling unit qu. References for this item are Bannantyne and Cotterell
(1966), Cox (1971), Day and Lightbody (1971) and Venezky (1970). .

Three items dealt with the spelling of syllabic consonants.

Whén 1, %/énd n occur in English words’ at the end of a word after a

/
& . /
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consonant they become syllabi¢. Most native speakers perceive a vowel
before a syllabic liquid or nasal because they know that the peak of

most syllables is a vowel and because it is usually represented in the
spelling. The most common spelling for final /1!/ is le, and the most
common spelling for final /m!/ 1s Vm (except after /6/ or /z/, where it

-

is m as in rhythm and schism). Syllabic /n!/ .is spelled Vn. References

. A
for these items are Cox (1971}, Cronnel (1971b), Day and Lightbody
A .
(1971), MacKay, Thompson and Schaub (1971), Read (1971) and Venezky

(1970),.
Tests

Three 30-item tests were constructed using the same morphological
and orthographic sub-patterns. Tests 1 and 2 can be found in Appendix A.
Test 1 is a mulfiple-choice test of nonsense words. The carrier phrase,
choices and type of pattern and sub-pattern for each iteﬁ are shown in
Table 3. An explanation of the choices for Te;t 1 ;an be found in
Appendix B. Test 2 is a multiple-choice test of English words coétaining
the same patterns used in Test 1. The carrier phrase, choices and type
of pattern and sub-pattern for each item are shown in Table 4. An
attempt was made to choose very familiaT words for Test 2. Of the 30 .
Qordsnchosen, 23 were from the most frequsnt'l,OOO words, six from the
’most frequen£ 2,000 words and one from the most frequent 3,000 words
(Thorndike and Lorge, 1944). Test 2 was designed in order to compare &
children's performance on nonsense words with that on real words. Test 3

is a test of nonsense words written from dictation. The carrier phréase

and type of pattern and sub-pattern for each item are shown in Table 5.
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LE 3

-

Carrier phrases and choices used in Test 1 (multiple-choice, nonsense words), with type of spelling pattern,

morphological (M) or orthographic (0), indicated for each item. The correct choice is underlined.

3

Carrier Phrase Choices: Pattern and Sub-Pattern
: 3

1. I have two __ fopse fops fopes M < Pluralization
2. > Please give me three otchs otchez ,otches M Pluralization
3, We saw five on the bus. ruds rudz Tudes M Pluralization
4. He needs ten __ flaze flayes flays M Pluralization
5. _ I'hit four ___ . smies smys smize M Pluralization .
6. Can you give’me a liss lis lise 0. Vowel correspondence
7. Please pass the . zil zill zile 0 Vowel correspondence
8. I will ___ it tonight.- hap hayp hape 0  Vowel correspondence
9. Do you want to ? nike nik nyk 0O Vowel correspondence
10. I have a wap that wears a hat. .

My ___ hat is blue. . waps' waps wap's M  Singular possessive
11. I had a wap. Now I have two of i )

them. Both __  hats are blue.’ waps' waps - wap's M Plural possessive
12. That ____ is his. T oquiff qwiff kwiff U Consonant correspondence
I3, We ___ to work this morning. rallde ralled ralld M  Past tense .,
14. Yesterday he ___ his coat. laddid ladded laddud M Past tense
15. On Sunday we __ in the park. poshd posht poshed M Past tense
16. The ___ is open. bouge bouj boug 0O Consonant correspondence
17. 1 like to __ . voche votch voch 0 Vowel correspondence
18. Where is my ? = hoffl hoffel hoffle 0 Syllabic consonant
19. Paint the __:?;%d. bige bij- bidge 0 Vowel correspondence
20. The men-were ___ on Friday. engated engatted engaded O Vowel correspondence
21. That ___costs a dollar. hatm hattm hattom 0 Syllabic consonant
22, A’'____ a day keeps the doctor away. luddn ludden ludn 0 Syllabic consonant
23. He is ___ his brother. kabbing kabeing kabing C  Vowel correspondence
24. Let's go to the _ rance ranc Tans 0 Consonant correspondence
25. She has a good . goys goic goice 0 Consonant correspondence
26. It is a ___ day. pendey pendy pende M Adjectival-y. °
27. My boat is ___ than yours. jister jistir jistr M Comparative :
28. This is the book I ever read. jankist jankust jankest M Superlative
29. They will __:Tzhe baby. stiden styden stidden 0 Vowel correspondence
30. They are __ very slowly. fiping fipping fipeing 0 Vowel correspondence

-

9%
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TABLE 4

Carrier‘phraées and choices used in Tést.2 (multiple-choice, real words), with type of spelling pattern,

morphological (M) or orthographic (0), indicated for each item. The correct choice 1s underlined.

Carrier Phrase

Choices Pattern and Sub-Pattern.

1. I have two . °* topse tops topes M Pluralization

2. Please give me three __ matchs matchez matches M Pluralization .

3. There are three in my room. beds bedz bedes M Pluralization

4, I saw five ____ plaze playes plays M Pluralization

5. He hit four ___ . flies flys flize M Pluralization

6. You gave me less les lese 0 Vowel correspondence

7. He ___ be home soon. wil will wile 0 Vowel correspondence

8. What is your __ 7 nam naym name 0 Vowel correspondence

9. They ___ to watch TV. like lik 1yk 0  Vowel correspondence

10. I have a cat that wears a hat. ’ . N . h

My ___ hat is blue. cats' cats cat's M Singular possessive
11. I had a cat. Now I have two of
them. Both hats are blue, cats' cats cat's M Plural possessive °

12. ' This is ____EESH. : quite qwite kwite 0 Consonant correspondence
13. He last night. callde called calld M Past tense

14, Yesterday he __. his coat. needid needed needud M  Past tense

15. , On Sunday I ____my hair. washd washt washed M  Past tense )

16. Tell me your _ age aij aig 0 Consonant correspondence
17/ Do your shoes 7 | mache match mach 0] Vowel correspondence

18. She wants a ___ mores. littl littel little 0 Syllabic consonant

19. Don't go near the __j. ege ej edge 0 Vowel correspondence

20. He  that he was late. regreted regretted regreded 0 Vowel correspondence

21, There is a hole in the - botm bottm bottom 0 Syllabic censonant
22. It happened all of a ___, suddn -sudden sudn 0 Syllabic consonant

23.  The baby is __ smilling smileing smiling 0  Vowel correspondence

24. I brush my teeth __ a day. once onc ons 0 Consonant correspondence
25. She has a good ___ . voys voic voice 0 Consonant correspondence
26. It is a __ beach. ) sandey sandy sande M Adjectival y

27. My boat is ___ than yours. faster fastir fastr M Comparative
28. He has the ___ hair. shortist shortust shortest M Superlative

29. They will ___ the rpad. widen wyden widden O Vowel ‘correspondence

30. We are ___ for supper. stoping stopping stopeing 0 Vowel correspondence

LS




Carrier phrases used in Test 3 (nonsense words written to.dictation) with type of spelling pattern, morphologic

TABLE 5

(M) or orthographic (0), indicated for each.item. The stimulus word is underlined.

Carrier Phrase

Pattern and Sub-Pattern

O'OOO\]?\’MAMNH

[

12.
13.
14.
15.

16.

18.
19.,
20.
21.

23.
24.
25.
26.
27.
28.
29.
30.

hY

I have two hups.

Please give me three ratches.
We saw five fids on the bus.

He needs ten drays.

I hit four bries.

Can you give me a tess?
Please pass the vill.

-1 will-gabe it tonight.

Do you want to vike?

I have a rad that wears a hat.

My rad's hat is blue.

I had a rad, but now I have two of them.

Bothsrads’ hats are blue.
That quab is his.

We lebbed to work this morning.
Yesterday he joded his coat.
Last Sunday we mished in theé park.

The nage is open.
I like to hotch.
Where is my juffle?
Paint the widge red.

The men were enlatted on Friday.
That raffom costs a dollar.

A gadden a day keeps the doctor away.

He is bining his brother.
Let's go to a wance.
She has a good goice.

It is a rundy day. .
My boat goes vister than.yours.

This is the gobbest book I ever read-

They will biden the baby.

. They are zabbing very slowly.

A
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=
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Pluralization
Pluralization
Pluralization
Pluralization
Pluralizagion
Vowel correspondence
Vowel correspondence
Vowel correspondence
Vowel correspondence

Singular possessive

Plural possessive

Consonant correspondence.

Past tense

Past tense

Past tense

Consonant correspondence
Vowel correspondence
Syllabic eonsonant
Vowel correspondence
Vowel correspondence
Syllabic consonant
Syllabic consonant
Vowel correspondence.

" Consonant correspondence

Consonant correspondence
Adjectival y .
Comparative

Superlative

Vowel correspondence
Vowel correspondence

8¢
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The words were different ‘from those used in Test 1, but 'exemplified the
same patterns used in Tests 1 and 2. Test 3 was presumed‘to be more
difficult than Test 1. It was thought that correct spelling from*dic-
tation would be greater proof of knowledge of the patterns being tested

in Test 1. ) }

Each of the test words was put into a carrier phrase which was

of no particular importance to the orthographic items. However, for the

morphological items it was of crucial importance. Only by attending to

the carrier phrase in these items could the correct choice be made or
1 LN M -

spelled.

’

In Tests 1 and 2 an item was scored correct if the right

answer was underlined, circled or somehow indicated. 1If none,’ or more
than one, of the alternatives was circled or underlined, the item was
scored as incorrect. In Test 3, an item was scored correct if that

section of the word demonstrating knowledge of the pattern was spelled

correctly. For instance, in Item 3, bids, feds or,fibs would be con-

sidered as the correct spelliﬂg of the pattern exemplified 'in /flds/,
L

whereas fidz would be considered incorrect.
Experimental Design

The experimental plan was a mixed model, a 4 x 2 x 2 factorial

design with repeated measures on the last factor and 20 subjects in
¢ .

each group® (Winer, 1962; pp. 155, 337).

T
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A, B, s(AB), C _ S .,
where A -t——>Grade levels 2, 3, 4 and 5 - '
» \ L

B ——> Spelling Ability, good aqd poor .

C ——>Spelling Patterns, morphological - ~ \ »
. : and o;'thographic

D —> Subjects, nested in A and" B with =

.

/ . repeated measures on C : \

Procedure . . ) F

Subjects were tested as a group in their own classroom. An
examiner and an assistant were alwa);s present. Each of the tests was
administered separately with a minimum lapse of two hours between tests.
The three tests were always presented in the order Test 1, Test 2 and
Test 3. The‘children ‘were asked to wfite their name and grade in the
space pr:wided on the first page. The nature of the test was briefly
and simply described to ti’te children. "!':or each~test therg were two .
practice items. The first of these yag demonstrated on’ the blackboard.

> . s 5

For the twp multiple-choice tests the ,chiidren. were ﬁked,‘ to cross out *

an item if they changed their mind and wished to make a new choice. .
» 0

1
X M -~
; .
- SR

For each ‘it,em the examiner said the word, then a carrier phrase con- .
L] !

A -

taining the word, and then repeated the word. The examiner repeated

an item if requested. to do so. The children were encouraged to guess ;

if they were unsure of the answer.

.

N
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. RESULTS,

\
K Comparisons among and between groups were made using analysis -

.
v

of wariance and analysis ofycovariance programs (Dixon, 1970} and product-

moment eorrelatlons. An analysis pf variance'was performed on each of
the. three tests: (Test'l - multiple-choice, nonsense words, Test 2 -
multiple-choice, real words, and Test 3 - nonsensé wordg written from
dﬁization. The independent variables were Grade (A), Spelling Ability

{B)} and Spelling Patterns (C}.

.
-

Test 1 (multiple-choice, nonsense words)

¥
Table 6 shows the -percentage of correct responses for Test 1

as a function of‘Grade;waelling Ability and Spelling Patterns (morpho-

A °

logical and oithographic) for 20 goed and 20 poor spellers at each grade
level from two to five., Percentage of correct responses increased
v

systema}ically from grade to grade. Only in one instance (gobd spellers

i
‘ ! «

‘on orthographic patterns from Grade 3 to Grade 4) was there no appreciable

increase. Good spellers were clearly better than poor spellers for each
’ \ .

pattern at each grade level. Good spellers tended to find orthographic

patterns easier than morphological patterns, while the reverse was true

for poor spellers. As a consequence, overall' percentages on the two
- N ~

patterns for combined groups were very similar. Poor spellers displayed

+

11tt§e, if apy, knowledge of spelling patterns until Grade 4. On morpho-
10g1ca1 phtterns poor spellers performed at chance level in Grade 2 and not

\
far above‘in Grgpe 3, while for orthographic patterns fhey were just below

o
s
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) : . TEBLE 6

Percentage of COTTect responses on Test 1 (multiple-ch01ce, honsense words) as a function of Grade, Spelling

Ability apd Spelling Patterns, morphological (M) and orthographic (0), where 20 good and 20 Poor spellers were
™~

tested at each grade.

h H
. 2 |
Poor Spellers 1 + Good Spellers \ Combined Groups !
\'W —————— —_—_—
Grade ; . M 0 M§o M 0 Mg§go M 0 ME&goO
2 31 25 28 53 51 52 42 38 40
. " ) RAY
N
‘3 . 46 36 41 59 69 64 52 53 52
4 52 57 55 66 69 68 59 63 61
5 67 64 65 75 82 79 71 73 72
Mean |, 49 45 47 63 68 66 . 56 56
, %
P - I
‘-—‘-‘*—1-—-—_.._._‘____\_\ - - o - - -
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chance at the Grade 2 level and just above chance at Grade 3. Good
speller® were well above chance at Grade 2. The performance of the second
grade good spellérs 1s comparable to that of the fourth grade poor spellers.

Table 7 shows the results of the analysis of variance for Test 1.
There were highly significant Grade (A) and Spelling Ability (B) effects,
but the Spelling‘Patterns (C) effégt was not significant. Although the
difference between the good spellers and the poor spellers tended to
decrease over grades (Table 6), the AB interaction was not signiflcank.
The significant BC interaction (Figure 1) demonstrated that the two groups
of spellers performed differently on the two types of patterns, as des-
cribed above. The significant ABC interaction (Figure 2) occurred because
the different trends for morphological and orthographic patternsngr good
and poor spellers (BC interaction) were not consistent over each grade
levet. The superiority of morphological patterns over orthographic
patterns for poor spellers did not occur in Grade 4, while the superiority

of orthographic patterns over morphological patterns for good spellers

did not occur in Grade 2.

Test 2 (multiple-choice, real wofds) ‘

Table 8 shows the percentage of correct responses for Test 2.
AE:yas the case for Test 1, percentage of correct responses increased
from grade to grade; good spellers wewe clearly better than poor spellers
for each pattern at each grade level, and the difference be%ween the two
groups of spellers was léss marked jn the higher grades than in the lower

grades. However, the percentage ot correct responses for both groups

i *
was higher for orthographic patterns than for morphological patterns. ;

- ) /

C

N
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TABLE 7

~ ~

Summary of analysis of variance for Test 1 (multiple-choice, nonsense

words).
MS df F Significance Level
Grade (A) 14693.510 3 51.441 .001
-t

Spelling Ability (B) 27615.450 1 96.681 .001

’ Spelling Patterns (C) 41.688 1 .292 NS
AB 739.023 3 2.587 . NS
AC 217.881 . 3- 1.524 NS
BC o 1323.970 1 9.259 . .005
s (AB) 285.636 152

-
L]

ABC ' 435.208 3 3.044 .05 ]
sC(AB) 142,998 152




100"

o
(@
L

-

% correct scores -test 1

—— T

'

Figure 1:* Interaction of Spelling Ability and Spelling Patterns,

orthographic (0) and morphological (M) - Test 1.
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Figure 2: Interaction of Grade, Spelling Ability and Spelling

Patterns, orthographic (0) and morphological (M) - Test 1.
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Percentage of correct responses on Test 2 (multiple-choice, real words) as a function of Grade, Spelling Ability
. . I3

and Spelling Pattérns; morphological (M) and orthographic (0), where 20 good and 20 poor spellers were tested
%

Ly

at each grade. - ¢ )
. ;} ~
Poor Spellers ‘ Good Spellers Combined Groups
Grade- M -0 M§O M 0 MGO M 0 M&O
2 40 40 40 70 73 72 55 57 56
3 61 67 64 77 88 83 69 78 73
N -
4 ) 72 78 75 .85 89 87 78 84 81
< ) LS
—
5 86 89 87 93 95 94 89 92 91
Mean 64 69 67 81 86 84 7377
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The Grade 2 poor spellers' performance slightly exceeded chance aEé
indicated some knowledge of spelling pattern; in real words. As in‘
Test 1, the‘Grade Z\good spellers performed as well as the Grade 4 poor

[

spellers.

Table 9 shows the results of the analysis of variance for Test 2.
There were significant Grade (A), Spélling Ability -(B) and Spelling Patterns
(C) effects. The AB interaction ;as significant {Figure 3). It reflectéd
the smaller difference between the two groups of spellers in the higher

grades. None of the remaining interactions (AC, BC, ABC) was significant:

Test 3 {(nonsense words written from dictation)

Table 10 shows the percentage of correct responhses for Test 3.
Séores on the test increaseld from grade to grade. The largest increase
was from Grade 2 to Grade 3. The good spellers were clearly béz%er than
the poor spellers for each type, of pattern at each grade level. The
gap between the two groups was much less in Grades 4 aqg 5 than in
Grades 2 and 3. The good spellers performed slightly better on ortho-
graphic patterns than én morpholbgical patterns, while the poor spellers
performed slightly better on moréhological patterns. As in Test 1,
Grade 2 poor spellers knew almost no patterns, but by Grade 3 knew almost
a third of them. The Grade 2 goad spellers' performance fell just below
that of the Grade 4 poor spellers. V '

Table 11 shows the results of the analysis of variapce for
Test 3. There were significant Grade (A)'andggpélling Ability (Q), but

not Spelling Patterns (C) effects. ‘The significant AB interaction

1
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TABLE 9

Summary of analysis of variance for Test 2 (multiple-choice, real words).

.

MS df - F Significance Level

. 2
Grade (A) 1735.500 3 96.165 ..001
Spelling Ability (B) 23841.240 1 131.950 .001
Spelling Patterns (C) 1697.864 1 22.668 .Q01

F

A
AB 2420.874 3 13.398 .001
AC . 191.422 3 2.556 NS
BC 22.313 1 .299 NS
’ \ rd

s (AB) 180.684 152
ABG ' 34.01B 3 454 NS
sC(AB) 74.900 152 ’ - '
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Figure 3: Interaction of Grade and Spelling Ability - Test 2.
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Percentage of correct responses on Test 3 (nonsense words written to dictation) as a function of Grade, Spelling

tested at each grade.

TABLE

10

)ﬂ#,Ahili%y~and”S§§TT§ﬁE“E;fterns, morphological (M) and orthograﬁhlc (0), where 20 good and 20 poor spellers were

Poor Spellers

Qrade M 0 M§oO

Geod Spellers

%

Combined Groups

M O M§goO M 0 M§goO.
2 8 6 7 41 39 40 25 22 23
‘/‘/
/
3 28 29 29 59 59 59 43 44 44
4 ‘ 47 50 49 63 71 67 55 60 58
5 70 59 64 78 88 83 74 73 74
Mean 38 36 37 60 64 49 50

62

18
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TABLE 11

'

Summary of analysis of variance for Test 3 (nonsense words written to

dictation). .
*
MS df F Significance Level
Grade (A) 36257.870 . 3 133.281 .001
xl«-
Spelling Ability (B) 50295.430 1 184.882 .001
Spelling Patterns (C) 45.753 1 .436 NS
VoA 127%.169 3 4.695 .005
AC 249,695 3 2.378 NS
BC 755.221 1 7.192 .01
s (AB) - 272.040 152
ABC 549.616 3 5.234 .005 .
sC(AB) 105.008 152
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(Figure 4) reflected the smaller difference between the two groups of
spellers in the higher grades. The siépificant BC interaction }Figure
5) indicated that the two groups of spellers performed differently on

the two spelling patterns as described above. The significant ABC

o
~

interaction (Figure 6) occurred because the different trends for morpho-
logical and orthographic patterns for good and poor spellers (BC inter-
action described above) were not consistent over each grade level, The
superiority of orthographic patterns over morphological patterns for
good spellers, neted in the BC interaction, appears only in Grades 4

and 5, while the superiority of morphological patterns over orthographic
patterns for poor spellers appears only in Grade 5, The trend for the
difference between tﬂe two groups of spellers to lessen in the higher
grade (AB interaction) was much stronger for morphological patterns than

-

for orthographic patterns. '3

Summary of Results of Analyses of Variance for Tests 1, 2 and 3

In all three of the analyses of &ariance there were significant
main effects for Grade (A) and Spelling Ability (B). Spelling'Patternﬁ
(C) was significant only for Test 2 (multiple-choice, real words) where
scores on orthographic patterns were higher than those for morphological
patterns. There was a significant AB interaction for ?ests 2 and 3,
The two groups performed less differently in the higher grades. The
trend for Test 1 was also in_this direction, but it did not’reach S
significance. The AC interaction was not significant in any of the »

tests, indicating that the relationship between the scores for the two

5pélling patterns did not change appreciably from grade to grade for the

>

-
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two groups taken together. The BC interaction and the ABC interact:
were significant for Tests 1 and 3.' For both of these‘tests invgfving
nonsense words, poor spellers tended to find morphological patférns
casier thanlorthographlc patterns, while the reverse was true for good
spellers However, these trends were not perfectly consistent. In
Test 1 the morphological superiority decreased with grade level for the
poor spellers, whereas the orthographic superiority increased with grade
level for good spellers. In Test 3, the respective morphological and
orthographic superiorities only emerged in the higher grades. On the
two tests using nonsense words (Tests 1 and 3) poor spellers in Grade 2
displayed tittle, 1f any, knowledge of spelling patterns. On Test 2,
the Grade 2 poor spellers performed only just above chance level. The

Grade 2 good spellers performed as well or nearly as well as the Grade 4

poor spellergNQQ\i;i of the tests, L
To rule dut the possibility that some of the significant effects

o

were partially attributable to covariance of the experimental variables
with.intelligence, angsanalysis of covariance was carried out on ¢ach of
the three tests, covarying for intelligence test scores. All of the
main effects  and interactions remained significant, and indeed, the
AB interaction hecame significant (p <.05) for Test 1. i
To rule out the possibility that differences between ortho-
graphic® and morphological items occurred merely as a function of the
particular samples of items that were chosen, quasi-F ratios were calcu-
lated for each test, a; suggested by Clark (1973). Another set of
analyses of variante, using individual items as a random factor
(Baianova 5, 1968) was carried out for each of the three tests. With

the new F-ratios (F2 below) computed, a minimum quasi-F (F') was.
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calculated using the formula:

F'(i, 3) =

where F. (the original F-ratio) has n and n

] degrees of freedom and F2

1

(the new F-ratio) has n and n, degrees of freedom and i = n. j was

calculated from the formula:

(Clark, "1973, p.47). In all cases where there was a non-significant
»

min F', a max F' was calculated using the following formulae:
't = * : '
a) max F 1+ F3 / Fl) min F' for F1> F2
and

4

(1 + FS* / Fz) min. F' for F

i

b) max F' > F1

2

Clarke, 1973, p. 47).

\\\\For all of the tests the min F' was significant (p < .001)
only for tgz Grade and Spelling Ability effects. The difference between
Spelling Patterns on Test 2 became noanignificant, as did all significant
interactions. The only significant max F' (p < .05) was in Test 3 for
the Grade by Spelling Ability interaction. These results are supportive
of the original highly signigficant Grade and Spelling Ability éffects;
however, they lend no support to the trend noted in pattern difference

N

between groups. Thus, conclusions regarding differences between the

spelling patterns must be restricted to the items that were chosen.

Further testing on other populations and using other test words would
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resolve whether there are differences between the two spelling patterns,

1

?
é Figure 7 shows the relative difficulty of each test. As
E‘ L
k . expected, scores on Test 2 (multiple-choice, real words) were higher
5 ‘ ’
) .
than those on the othei‘ftwo tests. Scores on Test 1 (multiple-choice,

.
| 2
1
|

S

nonsense words) were higher than those for Test 3 (nonsense words

written from dictation) except at the Grade 5 level. Here there was a
reversal, with Test 3 scores higher than Test 1 scores, An examination
of Tables 6 and 10 shows that this. 'superiority of Test 3 over Test 1 at
the Grade 5 level 1s consistent for both morphological and orthographic
patterns for good spclle&s, but only for morphological patterns for the
poor spellers. Because a different mode of response (written) was
used in Test 3, it was not appropriate to compare the three tests in

. a )'single analysis of variance. However, an analysis of vgriance com-
paring Tests 1 and 2 showed that the percentage correct score (‘m/

Test 2 were 51gnificantoly higher than those in Test 1,

[ 4

Product-Moment Correlations ' j

To further investigate the relationship of pattern abstraction
and the ability to speﬁ real words, product-moment corretations were
calculated for the good and poor spellers combined at each grade level
between 1Q scores, Durrell Spelling Test scores, scores on Tes:ts 1, 2

¢
and 3, and the orthographic and morphological sub-patterns in each

X

test, a total of nine test scores. The complete matrix of intercor-

1

relations is shown in Appendix C.
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IQ Test Scores. The product-moment correlations of intel-

ligence test scores with scores on the Durrell Spelling Test andmthe

three experimental tests for each grade are shown in Table 12, Intel-

ligence test scores correlated significantly with very few spelling

variag;eé in Grades 2 and 3. At the Grade 2 level there was a significant

correlation with the Durrell Spelling Test and with Test 3, while

Grade 3 level there were no significant correlations. At the
. level 1ntelligence correlated significantly with the Durrell Spelling
Test and each of the experimental tests. At Grade 5 1t correlated

significantly with the Durrell Test and Tests 2 and 3,

Durrell Spelling Test. Table 13 shows the product-moment

correlations of the Durrell Spelling Test with each of the three tests
for e;ch grade. All correlations were significant. The correlations
were higher for Grades 2 aﬁd 3 than for Grades 4 and 5. In all but
Grade 3, the Durrell Spelling Test correlated highest yitg Test 3. One
might have expected tha£ the correlation would have been highest with
Test 2 where real words were used, However, the high correlation of
the Durrell Test with Test 3 may be explained by the fact that both
tests- employ similar mgdes of response (i.e. written),.

s

Intercorrelation of Tests 1, 2 and 3. Table 14 shows the

intercorrelations among the three tests. The corgelations were all
relatively high, more so in Grades 2 and 3 than in Grades 4 and 5, The
correlation between Tests 1 and 2, and between Tests 1 and 3 remained
quite similar for each grade. fhese results suggest that perhaps the
three tests were all measurapg the same skills and that pattern abstrac-

7%QQ\Y35 operating in\ Test 2 as well.

[

N
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TABLE 12 »

’

Product-moment correlations of IQ with the Durrell Spelling Test and

experimental tests for each grade.

Grade Durrell Spelling Test Test 1 Test 2 Test 3
, N

. 2 .32* .05 .1h A1
3 - 23 21 26 16
4 57** 62%* S1x* L52%%
E 5 L63%x .24 . 40% .58%
3 * p< .05 ** p& .01
i
5 L

[ 3
@
A4 Q




63
TABLE 13 ‘
- | ’\
Product-moment correlations ¢f Durrell Spelling Test with the three
; \
, \
experimental tests for each grade. )
Grade Test 1 Test 2 \ Test 3
|
2, L74** 83** .89 **
. A
3 L81** LBLx* LTT7*x \
4 L62*x 58** .70%**
5 L54%* LS8** LT9*H
[
Y
' * Kk p <.01
.
/
! |
/
/’ /
/ /
/ &
/ .
/ ! N p
- » /
j k!
-
{
v
% |
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TABLE 14

Test 2/Test 3

Grade Test 1/Test 2 Test 1/Test 3
2 75+ LTSk L69**
3 L72*x LT2%% .80*>
4 L60** L61** .5.’;**
) LO2** LSTE .61**
** p<.01
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’ Spelling Patterns. Tab 15 shows the product-moment cor-
. °oP ng p

relations of the Durrell Spelling Test with the spelling patterns in -
the three tests at each grade. It correlated significantly with all
of the test patterns at each grade level. For both of the tests
employing nohsense yords (Tests 1 and 3), the Durrell Spelling Test
correlated higher w12ﬁ the orthographic patterns than with the morpho-
logical patterns in all grades,

Morphological and orthographic patterns were almost all
significantly correlated for each test at éach grade level (Table 16),
suggesting considerable interdependence of the skills 1nvolved~)

Item Analyses ) -

For each of the tests, three types of item analysis were
carried out: 1) Chi-square tests were peréormed to test thg s1gnifi-
cance of the:dlfference between the number, of good and poor spellers
who possed each 1tem at each‘grade level. 2)‘To estimate the grade
level at which batterns were mastered, a criterion of 15 children out
of a possible 20‘oassing was chosen as ao indicatioﬁ of the grade
level at which the item was mastered. This proportion of passes is
sighificantly greater than chance (p<.003). 3) The items in eoch
test were rank ordered{fFom easiest to hardest.

Test 1. The restilts of the chi-square\?:sts performed to
test tho significance of te difference between the number of good
and poor spellers who paséed Test 1 at each grade level can be seen

in Table 17. Twentg-two items (73.3% - 76.4% of orthographic items

and 69.2% of morphological items) discriminated between good and poor
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TABLE 15
Product-moment correlations of the Durrell Spelling Test with Spelling
3

Patterns, mbrphological (M) and orthographic (O), in each grade.

*
Test 1 Test 2 Test 3
Grade M 0 M 0 M 0]
2 N3 LA S L . 78%* 75 TR .gox*
/ *

3 LS50** LB2** L67%* JIT** LT3R L74%*

4 S
4 i L45%* .54** L63** L52** L55** .60**
S Y akd .58** .38 58** T L78**

** pg .01

)

.
r o -
&
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TABLE 16

Produét-moment correlations of orthographic and morphological patterns

in the three experimental tests for each grade.

.
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TABLE 17

Item analyses of Test 1.

A

Y
Signif. diff. Grade
between good § pattern
poor spellers mastered
Grade Rank
Item Pattern and Sub-Pattern 2 3 4 5 Good Poor Order
9. nike O Vowel correspondence * % 2 4 1
1. fops M  Pluralization * 3 2.5
27. Jister M Comparative * * 4 4 2.5
8. e O Vowel correspondence * * 2 4
2. otcr?, M Pluralization- ’ 3 5 5.5
22. ludden 0 Syllabic consonant * 3 4 5.5
7. zill O Vowel correspondence * 5 5 7
13. ralled M Past tense 3 4 8.5.
21. hattom O Syllabic consonant * * 3 4 8.5
24. rance 0 Consonant correspondence * * 3 4 10
14. ladded M Past tense * 2 5 1
17. votch O Vowel correspondence ook 4 12°
30. fipping O Vowel correspondence * ‘ ) ) 13
25, goice 0" Consonant correspondence *  * 3 14-
26. pendy M Adjectival y 4 5 15
15. poshed M Past tense * > 2 5 16
6. liss O Vowel correspondence * 5 17
10. wap's M Singular possessive * 5 18
16. bouge O Consonant correspondence * X 5 19
3. ruds M Pluralization ) * 5 5 20
19. Dbidge ¢ O Vowel correspondence Lo 4 21
12. quiff 0 Consonant correspondence 5 .22
28. jankest M Superlative ' 5 23
5. smies M Pluralization 5. 24.5
20. engatted O Vowel correspondence 24.5
18. choffle 0 Consonant cerrespondence 26
4. flays M Pluralization 27
29. stiden 0 Vowel correspondence - 28
23, kabing O Vowel correspondence S 29
11. waps' M Plural possessive ~ 30
Vi
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spellers at one or more grade levels: of these, 11 (36%) were at
A

Grade 2, 13 (43.4%) at Grgtle 3, severi (23.‘3%) at Grade; 4 and six (20%)
{

at Grade 5. 1In all, a hit er percengage ,6‘f orthographic items than._ 4

)
morphological items discrim1n¥té’d ‘e‘t"ween the two spelling groups.

However, this was true only 1n\§G ades 2, 3, and 4 (see Figure 8).

!
Table 17 also shows fhe ‘grade level at which items were
L a \ .
masteréd by good and poor spellers. Good spellers b‘egan earlier and '

) . »
in general tended to be well in advance of the poor spellers. In only . 1

one instance (Item 28) did poor spelleré master a sub-pattern before
the good spellers. Six 1tems were %ot mastered b\)ﬁ\ either group. The

gaod gpellers mastered 23 items {(76.7%-76.5% of orthographic patterns

and 76.9% of morphologica& patterns): of these, foyr were mastered at

chade 2, two orthographic and two morphological; seven more at Grade 3,

”

four orthographic and threeymorphological; four more at Grade 4, two \
orthographic and two morphological, and eight more at Grade 5, five

. N\
orthographi¢ and three morphological. The poor spellers did not master

any, item before Grade 4 and by Grade 5 they had mastered only 14 items

(46.7%-35.3% of the orthographic items and 61.5% of the morphological

patt'ern:)&: of these six were mastered at Grade 4, four orthographic

and two morpholgoical, and eight more at Grade 5, two orthographic and \

six morphological (see Figure 9). The good spellers mastered/an .
P . \ . -

approximately equal percentage of the two types of patterns. However,

poor !spellers mastered a greater percentage of morphological items.

As a consequence the two groups differed more on their mastery of.

orthographic peftter&tha'ﬁ moxrphological patterns. £ - \

’ !
v
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The 1tems i’ Test 1 were rank ordered from least to most
difficult and can be seen 1n Table 17. There was no systematic relation-
ship between rank and morpholegical and orthographic é}lb—patterns. N
) '  Test 2. T@Ele 18 shows the results of the chi-square tests
performed\io test the 51gn1f1'cance of the difference between the number
of good and poor spellers.who passed each i1tem in Test 2 at each mgracle

level. Twenty-five items (83.3%-88.2% of the-Srthographm items and

76 .9% of the morphological i1tems) discriminated between good and poor

i 2
% A sbellers at one or more grade levels: of these 20 (P66.7%) were at Grade 2,
!‘ Mi 1('}3 (43.3%) at\Grade 3, two (6.7%) at Grade 4 and three (10%) at Grade 5.
jh; The percentage of morphological and orthographic 1tems that discrimin-
} ated between groups at each grade level is shown in Figure 10, Af’ 1n'
ii: Test l,ﬁ~ a greater percentage of orthographic patterns than morphologica‘l ]
b
Y b patterns discriminated between the two groups of spellers. When looked
," at grade by grade, one sees that this 1s only true in Grade' 2.
%ﬁ The grade level at which items were mastered by good and poor
M
T' ’ spellers is also shown in Table 18, As in Test 1, the good spellers
| began earlier and in general tended to be in advance of theﬂpoor spellers; -

"however, pattern mastery began earlier in Test 2 than in Test 1. No 1item

\
'
I °
)
l

was mastered by the poor spellers before it was mastered by the good
:
spellers. Two items were not mastered by e1the;' group. There was a
fairly striking difference in. item mastery in Grade 2. Here-the good
K spellers had mastered 19 items (63.3%) while\the poor spellers had
master?d only’ two items {6.7%). By Grade 5 the good spellers had mastered
28 ihtems (93.3%-94.1% of the orthographic items and 92.3% of the mor- . |

‘ . .phological items): of these, 19 by Grade 2, 11 orthographic and eight

Ve
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. i TABLE 18 -
% Item analyses of Test 2 .
, .
' Signif. diff. Grade o
e ‘ ; between good § pattern
¥ poor spelders mastered
¢ B
&5 . Grade Rank
4 Item Pattern and Sub-Pattern ' &2 3. 4 5 Good Poor Order
y‘ N 0
%
& 7. will 0 Vowel correspondence 2 2 1
i ' 8. name 0 Vowel correspondence - * 2 3 Z
g 1. tops M Pluralization 2 2 3.5
v 9. like 0 Vowel correspondence * 2 3 3.5
;| 13. called M Past tense * 2 3 5
E' * 3. beds M Pluralization L t 2 4 6.5
)? 24. " once 0 Consonant correspondence * 2 3 6.5
! 18. little 0 Syllabic consonant * 2 3 8.5
Y16, age 0 Consonant correspondence * 2 3 8.5
6. less 0 Vowel correspondence * 2 3 10
22. sudden 0 Syllabic consonant * * 2 4 11.5
27. faster M Comparative * 2 3 11.5
26. sandy M Adjectival y * 2 3 13
14. needed M Past tense * 2 3 14.5
17. match 0 Vowel correspondence * 2 3 14.5
21. bottom O Syllabic consonant * * 2 4 16
15. washed M Past tense *oow 2 4 17.5
25. voice 0 Consonant correspondence * * 2 4 17.5
19. edge 0 Vowel correspondence . * 3 4 19
4, plays M Pluralization ek 3 S 20.5
12. quite 0 Consonant correspondence * 3 4 20.5
2. matches M Pluralization ooox 2 4 22
28. shortest M Superlative * 3 S 23
’ 30. stopping O Vowel correspondence oW 3 5 24
23. smiling 0 Vowel correspondence * 5 25
20. regretted O Vowel torrespondence . 26
10. cat's M (Singular possessive 5 5 27 _
5. flies M Pluralization 5 28
29. widen 0 Vowel correspondence * 5 29
11.  cats’ M Plural possessive 1 30
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morphological, five more by Grade 3, three orthographic and two morpho-

\
logical, no more by Grade

and four more by Grade 5, two orthographic
and two morphological. The poor spellefs mastered 25 1tems 1n all
(83/3% -,82.4% of the orthographic 1tems and 8% of the morphological

]
itqms): of these, two at Grade 2, one orthographic and one morphological;
/

ly"more by Grade 3, ;ev n orthographic and four morphological, eight more
b} Grade 4, five orthogtaphic and three morphologzzal, and four more by
/Cradc §, one orthographjic and three morphological (see Figure 11). The
good spellers mastered |a slightly higher ﬁercentage of orthographic
patterné than morpholopical patterns, while the reverse was true for

poor spellers. As 1n [Test 1, the two groups differed more on their

-3

mastery of orthographic patterns than morphological patterns.

The 1tems ih Test 2 were rank ordered from least to most

4
difficult and can belseen in Table 8. Once again there was no consis-
tent relationship between rank and morphological and orthographic sub-
patterns. ,

Test‘3,/ The results of the chi-square tests performed to test
the significance of the difference between the number of good and poor
spellers who passed each 1tem in Test 3 at each grade level are shown
in Table 19. Twenty-eight i1tems (93.1% - 100% of the orthographic 1tems
and 86.9% 8§ﬂ§he morphological items) discriminated between good and
poor spellers at one or more grade levels: of these 21 (70%) at Grade 2,
21 (70%) at Grade 3, 11 (36.7%) at Grade 4, and nine (30%) at Grade 5.
The percentage of morphological and orthographic items that discrimin-

ated between groups at each grade level is sho#n in Figure 12. As in

'Tests 1 and 2, a greater percentage of orthographic items than
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TABLE 19

Item aflalyses of Test 3.

-

N

/

Signif. diff. Grade
between good & pattern

poor spellers mastered
. Grade Rank
Item Pattern and Sub-Pattern 2 3 4 5 Good Poor Order
1. hups M  Pluralization * 2 4 1
22. gadden 0 Syllabic consonant * 2 4 2
27. vister M Comparative * * %% 2 4 3
8. gabe 0 Vowel correspondence * 2 3 4.5
21. raffom 0 Syllabic consonant * 3 4 4.5
3. fids M Pluralization oo 2 4 6
9. vike 0 Vowel correspondence * oot 3 5 7
7. wvill 0 Vowel correspondence * 2 , 8
2. ratches M. Pluralization L 3 5 9
16. nage 0 Consonant correspondence * * 3 5 10
14. joded M 'Past tense * * 4 5 11
29. Dbaden 0 Vowel correspondence * 3 5 12
23. bining 0 Vowel correspondence * 13
26. rundy. M Adjectival y * * 5 14
28, gobest M Superlative * * 4 5 15
24. wance 0 Consonant correspondence * ¥ * 4 17
15. mished M Past tense * * 4 5 17
13. lebbed M Past tense * * 4 17
12. quab 0 Consonant carrespondence * * 5 19
6. tess 0 Vowel correspondence * * * ) 20
25. loice 0 Consonant correspondence * * > 4 21
17. hotch_ 0 Vowel correspondence oo * 5 22
¥ 18. juffle 0 Syllabic consonant * * 5 23
10., rad's M Singular possessive * 5 24
30 zabbing 0 Vowel correspondence *ox o 5 25
4. drays M Pluralization * 26
19, widge 0 Vowel correspondence ¥ 5 27
11. rads' M Plural possessive % 28
20. enladded 0 Vowel correspondence * 5 29
5. M Pluralization 30
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12: Percentage of orthographic (0) and morphological (M)
items that discriminated between good and poor spellers

at each grade level - Test 3.
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morpholéglcal 1tems discriminated between the two spelling groups.
However, this was true only 1in Grades 2, 4 and 5.

Table 19 also shows the grade level at whieh Ltems were

- o~

mastered by good and poor spellers. As in Tests 1 and 2, good spellers
begaq_earller and tended to be 1n advance of the poor spellers in
pattern mastery. Four items were not mastered by either. group. By
Grade 5 the good spellers had mastered 26 items in all (86.7% - 94.1%

»

of the orthographic 1tems and 76.8% of the morphological 1tems): of
these, six by Grade 2, three orthographic and three morphoiog:cal; five
more by Grade 3, four orMmographic and one morphological; six more by
Grade 4, two orthographic and four morphological, and nine more by
Grade 5, seven orthographic and two morphological. The poor spellers
mastered 13 items in all (43.3% - 35.3% of orthographlclltems and 53.8%
of the morphological items): of these, oneﬂby Grade 3, one orthographic;
five more by Grade 4, two orthograpﬁ;c and three morpholoéical, and seyen
more by Grade 5,  three orthographic and four morphological (see Figure 13).
As 1n Test 2, the géod Spéllers mastered a greater percentage of ortho-
graphic patterns than morphological patterns while the reverse was true
for the poor spellers. As in Tests 1 and 2, the groups differed more
on their mastery of orthographic patterns than morpho;egical patterns.

" The 1tems in Test 3 were rank ordered from least to most dif-
ficult and can be seen in Table 19. Again. xﬁére was no consistent

-
relationship between rank order and morphological and orthographic
sub-patterns. |, ;//’///// !

Shmmaryfdfﬂitem Analyses of Tests 1; 2 and 3. In all of the

tests a higher percentage of orthographic items than horphological'items
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discripinated between the, two groups of spellers) This 1s in keeping
with the general finding that orthoé%aphlc pattgrns were more difficult
for the poor spellers,and would therefore be mofte likely to discriminate
between groups. )
.
As might have been expec;pd from the significant Spelling
Ability effect on the analyses/af variante for all three tests, good
; ~
spellers begaﬁ earlier and in general tended to be 1ﬁradvance of the
poorﬁépellers in pattern mastery on all of the tests. On only one 1tem
(28) in Test 1 did poor spellers achieve mastery before the good
spellers. On all of the tests, poor spellers mastered a greater percen-
tage of morphological items than orthographic i1tems. This trend Q:s not \\
as strong in Test 2 a; in Tests 1 and 3. In Tests 2\anq 3 good spellers
mastered a higher percentage of orth6graphic 1tems than morphologigal
1teps, while 1n Test 1 the percentage‘of mastery was about the same
for both types of’patterns. On all three tests the groups differed more
on their mastery,of orthographic patterns than morpholog1cal|patterns.
There was no systematic relationship between rank and morpho-
logical -and orthographic sub:patterns for any of the tests. Threeiltems ' ,
were consistently difflculf on allrof the tests: Item 11 testing the k
plural possesgive, Item 20 testing vowel correspondence 1in a poly-
syllabic word and Item 5 testing plurality where an orthographic alter-
na£1on is involved (?[y). Table 20 shows the ranked di%flculty for
all three tests. The rank difference correlation was .67 (p<.01)
between Tests 1 and 2, .67 (p<f.0%) between TeSFs 1 and 3, and .60

(p <.01) between Tests 2 and 3. There was, therefore, a high degree of

consisteney in the relative difficulty of particular sub-patterns from

one test to another.
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TABLE 20

Rank order difficulty for Te%is 1, 2 and 3.

¢

4 Item Test 1 Test 2 ' Test 3
1. 2.5 . 3.5 1
2. , 5.5 . 22 9
3. 4 20 6.5 6
4. 27 20.5 26
5. 24.5 28 30
6. 17 10 > 20
7. 7 I 8
8. 4 2 : 4.5
9, 1 3.5 7

10. 18 27 24
11. 30 ( 30 , 4
12. : . 22 . 20,5 19
13. 8.5 ‘ 5 17
14, ' 11 14.5 11
15. 16 17.5 17
16. 19 8.5 10
14, 12 14.5 22
18. 26 8.5 .23
19. 21 ' 19 27
20. 24.5 26 29
21. 8.5 16 S 4.5
22. « 5.5 11.5 , 2
- 23. 29 25 13
24. 10 5.5 . ¢ C 17
25. 14 17.5 21
26. 15 13 14
27. C 2.5 11.5 : 3
28. 23 23 i 15
29. 28 29 12

30. : 137 24 25
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DISCUSSION .

The aim of the\éresent stu?y was to learn about the nature of
spelling abllity and about children's strategies in learning to spell.
Modern linguistic investigations of the relatlonship between‘spokenoand
written English have shown that it 1s a complex one and c¢annot simply
by explained in terms of sounds being represented‘by letters or gra-
phemes corresponding to phonemes. The thorough linguistic analysis .
carrieq out by Venezky (1967i has indicated that, though complex,
there iS‘a considerable degree of regularity and order in the relation-

* ship.
Research and theorizing by linguists, psyéhologists and

educators have focused on the feading, rather than the spelling,

3§

" process. Venezky, Gibson and others have concluded that pattern

“

abstraction 1s an 1ntegral’part of learning to read. It seems
logical to assume that pattern abstraction migbt alsbo be operating in
the acquisition of spelling, 1n which case, children identéfled as
good spellers should show grea;er mastery of spelling patterns than
poor spellers. A thorough review of the literature revealed no
previous developmental study of pattern abstraction in the spelling

f
process. Othér studies on spelling, such as the‘pne done py)Hanna\
et al. (1966), hgve investigated the more superficial phoneme-grapheme
correspondences. There are no studies based on a model postulating.
an intermediate level bereen the phonemic Qgg,gfaphemlc lgvel’a§
suggested by Venezky, and invesgigat;ng different types of patterhing

| DR . -

in the orthography.

AN
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The acquisition of two types of patterns was 1investigated in
the presént study; orthographic patterns which are related to the written
system without regard to sound, and ﬁorphd&oglcal patterns, which relate
to the way certain morphological considerations are encoded. Gibson
(1971) has theorized that different features (e.g. phonological,
graphac, O¥thographic gnd syntactic) are processed independently aAd
sequentially 1n the acquisition of reading. It was therefore expected .
that the morphological spelling patterns might be learned or abstracted
d;fferently from the orthographic patterns.

Three tests were designed to study the abstraction of certain
spelling patterns: Test 1, a multlple—cﬁoice test of nonsense wgrds
using 30 patterns (17 orthographic and 13 morphological); Test 2, )

! a multiple-choice test of real words exemplifying the same patterns
used in Test 1;  and Test-3, a 51ctation test of nonsense words (dif- }
ferent from those used in Test 1), using the same patterns tested in
Tests 1 and 2. Twenty good and 20 poor speilers were tested at each
grade from two t; five. Knowledge of patterns was assumed from the
ability of children to spell nonsense words exemplifying the patterns.

The data confirmed the expectation of differences in the
responses of good and poor spellers on the three tests. Good spellers
perforﬁed better than poor spellers for each pattern at each.grade
level on all of the te;ts. '‘Both groups of spellers showed clear
developmental trgndsqin their ability to abstract morphological and
orthographicipatterns ;n all three tests. Results of Tests 1 and 3

suggest that the poor spellers did not begin to acquire patterns until

" Grade 4, and in general were about two yea;% behind the good spellers




in pattern acquisition.
. These findings demonstrate that pattern abstraction occurs
as part of the écqu1sitlon of spelling. This is further supported by
the high correclations of the Durrell Spelling Test witﬁ-the three tests.
These correlations were higher.in the lower grades than 1n the upper
grades, suggesting that other factors may come into play. in the lgter
stages of spelling acquisition. Other correlations indicated that the ©
ability to abstract patterns is more related to spelling ability than
to 1nte111gbnce test scores.
On the two tests employing nonsense words (Tests 1 and 3)
gobd spellers had rélativekly betrer scores on orthographic patterns
than on morphological patterns, while the reverse was true for pSSr
spellers (Figures 1 and 5). This trend was not perfectly consistent
over grades. In Test 1 the orthographic superiority for good'spellers
' appeareé after Grade 2, while the morphological superiority for poor’ )
spellers decreased with grade level (Figure 2), In Test 3 the res-
pective morghqlogical and ;r:hographic superiorities emerged in the
higher grades. These results suggest that a greater facility for
5}thograph1c pattern abstraction occurs in the'more advanced stages
of spelling acquisition. In Test 1, as skill improved for the poor
spellers, the relative superiority of morphological patterns over
orthographic patterns decreased. In Test 3, perhaps becamse it was
relatively harder'th;n Test 1, the same trends did not emergé. In

all of the tests a higher percentage of orthographic items, than mor-

phological items discriminated between the two groups of spellers,

indicating again that orthographic patterns were more difficuit for
) ;
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the poor spellers. The higher correlation of the Durrell Spelling Test
with orthographic patterns thaq with morphological patterns also indi-
cates that orthographic patterns are more highly related to spelling
skill,

On Test 2 both groups of spelléers scored highe} on ortho-
graphéc patterns than on morphological patterns in all ‘grades except
Gfadé 2 where poor spellers did equally well on both patterns. This
suggests that orthographic patterns are learned more easily in word
context, but are not identified as readily out of word conte;t.

these results suggest that the two patterns are’acquired
;t different times. An additiohal hypothésis <{s that the two patterns
are acquired by jndepé;dent skills. Further testing in highér grades
would indicate if the pobr spellers dp indééd catch up or whether
ihey are deficient in a separate skill involved in the abstraction
of orthographic pét;ernﬁ. The p;sitive, but not consistently high,
correlation between morphological and orthographic pattérns on the
three tests (Table 16i would suggest that they do net represent indepen-
dent‘skills, but that perhaps there is a general ability tovabstract

patterns. .

] .
However, gll conclusions regarding differences and similari-

‘ties between'sbelling patterns must be restricted to the particular

instances of the patterns utilized in the tests, because these trends

’ )

were no longer significant when the individual sub-patterns were :
analyzed as random variables (Clarkl 1973) . Further conclusions

regarding differences between orthographic.and morphological patterns

S

must await more complete sampling of the patterns.

-
' ¢
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Because of the use:of real, very famil;ar words in Test 2,
there might be some question as to whether it was indeed measuring
4

‘pattern abstraction rather than visual memory. However, the similar

trends for Spelling Ability and Grade on all three tests, plus the

N

relatively high intercorrelations between the tests, would suggest
that the'subjects used pattern abstraction raéher than rote memory .
alone in Test 2.‘ g

As expeéted, scores were generally higher on the multiple-
choice tést using real words (Tést 2) than on the two teSts using
nonsense words. Scores on the multiple—choiée test of;nonsense words
(Test 1) were higher than those on the dictation test of nonsense
words (Test 3) in all grades but Grahe 5 (Fiéure 7). Heré the good
spellers performed better on the written test than on the multiple-

. -

* 3
choice test, while the poor spellers were relatively more successful

' s
on Test 3 than on Test 1 only for the morphological patterns. These

s

findings suggest that for the older and ‘more competent spellers, the
ploys in the.multiple-choice acted as distractors, or possibly pro-
ducti?e skilis are‘better'&rganized. This same trend was noted in a
pilot study with 45 college students, where 75.6% of the subjeets
scored higher on the written test of noﬂsense words than on the muitiple-
choice Eeé@. This ig contrary to~tﬁe génerél finding that multiple-
choice tests arerwxriey than dictation tests. - : ‘

- One might argue that Test 1 is not unequivocally a spelliﬁg
test (i.e. sound-—aspelliné).' BeFause {t is a multiple-choice test
with the spelling clearly evident, it might be construed as a reading

¢ -

test (spelling — sound).- However, the task is essentially different

L
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for the reader than for the speller. For the 13 morphologigal
items, at least two”of the three choices are read in e*actly the .
same way and only the hearing of the word in the context of the
carrier ph}ase would indicate the correct-éhoice. For example,

in Item 1 of Test 1, the carrier phrage is "I have four /fops/."
-and the choices-are foﬁs&, fops and fopes. The first two choices
read identicalqy. Only by noting the p!urality in the carrier .
phrase and knowing how to indicate plurality in spelling would one
be abie to make the correct choice, fops.

For the orthog%aphic items where graphemes act as J -
markers to establish the sound correspondence of other graphemes,
the patterns tested, thbugh different} are perhaps more:irelated to‘
the reading patterns. For instance, in Item 30 of Test. 1, /fIpan/,
the choices are‘f{ping, fipping and fipeing. The reader has no
problem with the consonant correspondence because all thfee (p, PP
and pe) have the sameusound. However, the consonant spelling
determines the vowel correspondence; if single, then the vowe} is
free or,long, in this'instance /i/, if double, then the vowel is
short or checked, in this instance /I/. The third choice, pe,
would initially have to be discarded since the g_mérker is not
necessary in this position. The speller is given the vowel
correspondencé and muét choose the correct consonant spelling | \ ?
(p or pp). If the preceding vowgfhis checked or short, which it
is in ihis instance, then pp is the appropriate spelling. However,
if the preCediqg vowel were free or long, then p would have been ‘the

-

appropriate spelling.




S Sy T

better on orthographic patterns than on morphological patfe;nslw/ -

- L w /

! .
Test 3*is unequivocally a spelling tegk where sound is

encoded to the written-symbol. The similarity/in trends for both

12

Tests 1 and 3 and the high correlation between them would indicate
that the main effects and interactions:observed for Test 1 are

not an artifact of multiple choice, nor an ﬁftifact of the particular .

i
set of nonsense words chosen. !

‘
{

The results of this experiment cyLarly demonstrate that

spelling acquisition involves more than rote memorization of

letters in each word. If spelling knowlque were no more‘than the
storing up of memorized words, thén childrkn would be unable to
spell new forms, exemplifying the same ;aéterns. If a child spells
the plural of bed as beds, he may simply Jave memorized that

|

particular plural spelling. If, however, 'he can spell the plural

form of rud 4s ruds, there is evidence that he has rules of"

~ d ry ‘
extension that enable him to deal with new instances. Young, good

.
spellers in Grade 2, before the beginning of formai spelling instruc-

tion, had already begun to abstract morphological and orthographic

patterns. The good spellers showed orderly developmental trends

.

for both types of patterns on all of, the tests. Poor spellers
lagged behind ,the good spellers in,. the acquisition of pﬁtterns by

about two years, but also showed an orderly developmental trend. - -

- [ 4 —

The two groups of spellers differed most in their ability to

handle orthographic patterns. In general, good spellers were

o e

while the reverse was true for poor spe119;§,£9r/Té§£§ 1 and 3,

e T

For the items used iﬁ/fhis stadyf/g};hographic patterni/ffgeap to

- ° . v
- -.
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be acquired at a later stage of. spelling skill fhan.porphological

»

. patterns.
The consistency' and orderliness of the acquisition of
= - .

the morphological and orthogyaphic patterns tested as a function .
P 8 grap P

.

of grade and spelling ability give credence to the Venezky model

N

from which they, were derived, as weli as to the Gibson theory of
féature abstraction and processing, which conteﬁds that the ability
to detect and abstract ‘structure improves wifh.age and schooling.
Veﬁezgy—suggests the exiétence of two types of corres-
pondences,-one type operating between the.graphemic level and the
morphophonemic levél, and a second type operating between the
morphophonemic level and the phpnemic level. The orthographic
patterns woul fit into the first type of correspondence, while
the morphological- patterns wouid be more akip to the second set.

Venezky suggests that many of the second set of correspondences

are already learned by the time' the child éﬂtersléchool and that _—

e

' e
the c9rre5pondences operating between the Effgﬁgmiezfévgi and the

. /
morphophonemic level are leifggd,later. The finding that orxtho-
graphic patterné/tend’iirbe acquired at a later stage of spelling .
! : //‘ +
o -
_)ggquisition is in support of Venezky's model, as well as_ Gibson's

" contention that the different word features are pracessed

sequentially. The results also seem to be generally in keeping S

with the four studies investigating spellers' ability to differ;ﬁ-
’ /
tiate between approximations to English and which concluded that
spellf%f ability is related to the ability to detect structure or

v - . . . .
make usaﬂog redundancy in the written system (Bruner, 1957; Klein
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-+ and Schneider, 1960; Wallach, 1963; McLeod, .1967). t

Interpretation of the present study is limiteﬁrby the

- | .
fact that there is only one instance of each particular sub-pattern.

The item'analyses results, althpugh suggestive, did notrprovide
clear guide-lines with regard to children's differenfial ability

to handle Quﬁ-patterns. They gave some indication as tb when
various types of patterns were acquired, but there were no con-
sistent trends fzr morphological and orthographic patterns.

Perhaps a more thorough study with geduction of the number of

sub-patterns and more instances per pattern would allow for

greater confidence when speaking about pattern mastery or

difficulty, -

//
It would be interesting to begin the testing in Grade 1,

’Eincé it was obvious that by the beginning of Grade 2, the good
spellers had already mastered somé of the patterns. As mentioned
edarlier, extending the testing to higher grades (Grades 6 a;d 7)
would provide ihformatioﬂ as to whether the poor spgllers'éo
catch up; or continue to improve but never catch up.

It should be noted that the poor spellers in this study

were in no way a very deviant population. They were of average

intelligence, had not reapeated any grades and were not singled

'

out by their teachers as having particular difficuity with spelling.

In fact, it was felt that the standardized spelling test used to
delineate groups was a poor choice since it did not have a wide
enough range to allow for very different groups The poor spellers

were the lower third 8f the total dlstrlbution while the good

« -

i
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spellers were the upper third. Perhaps testing children with ’
Spelling problems would add further'supportdto the cohclusions‘of
the present study, as well as possibly clarify their difficulty,
Using a modif@ed test with fewer sub-patterns and several instances
éf each, as suggested- earlier, with normal children and those with
spelling problems would determine whether the 1atte£ héve parti- 0
cular difficulty with some patterns or whether the difficulty is

with the type of pattern, i.e. orthographic or morphological:

Poor spellers and younger spellers seemed rela(&vely ‘

a

less able to master the more subtle orthographic patterns - subtle

¢ <

in the sense that they are not marked or highlighted either

- 7

auditorily or meaningfully. The results suggested that a certain

amount of competence and exposure is reéuired before these patterns .
are acquired. It may be possible to hasten or simplify the'prob-

lem of orthographic pattern acquisition for the poor.spellers

simply’by structuring the manner ;f presenting words. Words

with distinctive patterQs could be.congrégaﬁgg\so that the under-

lying regulari?y could be inferrjdaby*the sPeli;;\himiilf. For

example, the use of minimal pairs such as mating-mattiné}\QgPer—

éupper, diner-dinner, might highlight the marking function o;\?ﬁe\\
double cénsonant. To‘further facilitate the pfocess of spelling \\\\
pattern écquisition or mastery, the egisting regularity could be

called to the child's attention. '
Spelling can thus be considered as belonging to the

larger linguistic community of fule-governed behavior, along with

\
reading and language, where skill is acquired through the abstraction

¢
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of general principles or pgxtérns. The writings of Chomsky and other
linguists and even psychologists (c.f. Gibson,~197i) suggest that
the ability to abstract regularity -in language in both the oral ana
written form is innate. All that is.required is exposuré to the
linguage or to the orthogrgphy to discover the particular rules that

appl;. The behaviorist view of language, which trades heavily on
imitation and social reinforcement, does not adequately explain the
rapidity and complexity of learning that takes placé in the first

two or three years of life or the child's ability to utter sentences
that he has not previously heard. The present results further indicate
that a behaviorist or rote-learning explanation also does not ‘
adequately explain how a child learns to spell.

This is the first study investigating the acquisition of

"spelling éatterns. It showed that spelling ability -is associated

with an orderly ;cduisipion of morphological and orthographic patterns,
supporting the notion that an important aspect of spelling behavior

is rule-go&erned. A more complete investigation of the écquisitidn

of spelling patterns awaits a thorough linguistic dgscription and
‘analysis of English orthography in relation to the ;pelling process.
This will provide the exhaustive tabulation of patterns needed for .
the design of more rigorous investigations of differences among sub-types of
patterns. F;rther research is also needed to develop a general
theory of literacy which puts both the process of learning to read

o

and the process of learping to spell in-proper perspective.’
. . ] -
The following questions were asked:

1. Do children in fact abstract and use patterns in the
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spelling process? ‘ .

r 2. Is there a developmental change in their ability to do so?

3. Is the ability to abstract patterns a\factor in sp%lliﬁg
ability? ’ ) ) o

The results permit a clear, affirmative answer to each of the three,

1
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DETAILS OF ITEM SELECTION IN TEST 1

P e v

1. fops

Carrier phrase. I have two fops.

a) fopse This 1s a plausible phonetic rendition if the
morphological structure indicated in the carrier
phrase 1s ignored.

b) fops This 1s the correct form of spelling the plural
of fop —> /fops/.

c) fopeg Tﬁls choice might ind?cate that es 1s perceived
as the correct form of spelling the plural. While
it is" suitable 1n some contexts, it is not for a
word ending in a stop consonant.

2. otches

Carrier phrase: Please give me three otches.

a) otchs This choice indicates that s is perceived as the
correct way of spelling the plural. While it is
suitable in some contexts, it is not in a word
ending in a sibilant.

b) otchez This is a plausible phonetic,rendition if the
morphological structure indicated in the carrier
phrase is ignored.

c) otches This is the correct form for spelling the plural

of a word ending in a sibilant:




113
3. ruds

Carrier phrase: We saw five tuds on the bus.

a) ruds This is the correct form for spelling the plural of
a word ending in a voiced sound.

b) rudz This is a plausible phonetic refidition if the
morph;logical structure indicated in the carrier
phrase is ignored,

c) rudes This choice indicates that es is perceived as the
correct way of spelling the plurai. While it is
suitable 1n some contexts, it is not in a word
ending in a sound othef than a sibilant.

4, flays

Carrier phrase: He needs ten flays.

a) flaze ® This is a plausible phonetic rendition if the
morphological stricture. indicated in the carrier
phrase is ignored.

b) flayes This choice indicate; that es is perceived as tﬁe
correct way of spelling the plural. While it is
suitable in some contexts, it is not for a word
ending in a free vowel, other than i/al/. . y

c) flays This is the correct form of spelling the plural of 'w

words .ending in a free vowel, other than I/al/.

5. smies -
Carrier phrase: I hit four smies. ! i%

a) smies ’ This is the corfect form of spelliﬁg the plural of . ?;

a word ending in I/al/. The i_fqr y alternation ‘;‘

. ! .
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is an orthographic consideration.

This choice indicates that s is perceived-as the
correct way.of spelling the plural. While it 1is
suitable in some contexts, it is not in a word,
ending in i/al/.

This is a plausible phonetic rendition if the
morphologicgl structure indicated in the carrier

phrase is ignored.

Carxier phrase: Can you give me a 1iss? .

a)

b)

¢)

zill

liss

lis

lise

This is the correct form of spelling final /s/
after a checked vowel in a one-syllable word.
*This is a plausible phonetic réndition‘if the
orthographic eonvention is not known.

This choice indicates that se is perceived as the
correct form for spelling final /s/l While it is
suitable in some contexts, it is not in a word

following a checked vowel. It also indicates a

lack of knowledge of the magker function.

<

Carrfer phrase: ‘Please pass the zill.

a)

b)

zil

zill

v

This is a plausible phonetic rendition’ if the
orthographic convention of doubling final 1
after a checked vowel in a one-syllable word is

not. known.

This is_the correct form according to above-mentioned

-
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- orthographic congenti?n.
c) zile This choice indicates that le is perceived as
the correct form for spelling final 1. While it
1s suitable in some contexts, it is not in a word
following a checked vowel. It also indicates a

t

lack of knowledge“Bf the marker function.

8. hape
Carrier phrase: I will hape it tomight.
a) hap This is a plausible phonetic renditf;n showing lack
of knowledge of the marker function. This is a
frequent error noted in the spelling of younger
children and children with learning difficulties.
b)  hayp This is a plausible phefietic rendition indicating
lack of knowledge. of the convention of alternating
i for y when it is part of a secondary vowel in
. 3 the medial position.
c) hape This is the correct form of spelling 5-§ccording to
the convention of e marking the vowel correspondence.
9. nike
Carrier ph}ase: Do you want to nike?

a) nike This is the correct form of spelling i/al/ according
. .

to the convention of e marking tﬁe vowel corres-
pondence. '

b) .nik This is a plausible phonetic rendition showing
lack of knowledge of the“marger function.

¢} nyk This choice indicates that y is perceived as the

2




10.

&

2.

wap's

a)

b)

c)

waps'

Y

wap's
3

‘Waps

waps'
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- correct form for spelling i/al/. While it is

suitable in some contexts, it is not the common

spelling in the medial position.

o

" Carrier phrase: I have a wap who wears a hat. My wap's hat is

blue.

This is the correct form for marking the singular
possessive.

This is a plausible phonetic rendition if'the
morphological structu¥e indicated in the carrier
phrasé is ignored.

This choice indicates that s' is perceived as the

+

correct form of spelling the.singular possessive.

o :
While it is the correct form for spelling the

plural possessive, it does not apply in this

¥ instance.

Carrier phrase: 1 had a wap: Now I have two of them. Both

a)

'b)

¢)

wap's

waps

waps'

waps' hats are blue.
-This choice indicates that 's is perceived as the

correct form for spelling the plural possessive.

T While it is the correct form for the singluar

possessive, it does not apply in this instance.
This is a plausible phonetic rendition if the

morphological structure indicated in the carrier

phrase is ignored. ;

This is the correct form for marking the plural
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_ possessive.
12. quiff
Carrier phrase: That quiff is his.
a) quiff This is the correct form for spelling initial
' /kw/ —>» qu. The letter q is never used alone,

but is always followed by u making a spelling

* unit qu.
b)  qwiff - _ This choice indicates that gw is perceived as the
-\ correct form of spelling /kw/ and also indicates

a lack of knowledge of the orthographic conveéntion
of u and w alternation. .
c) kw%ff This is a plausible phonetic convention indicating
a lack of-knowledge of the orthographic convention
of sgflling initial /kw/. kw is a possible
" spelling of /kw/ over a morpheme boundary, as in
backwards.
13. ralled ’ |
Carrier phrase: We ralled to work this morning.
, a) rallde Th&s choice indicates that de is perceived as the
correct way of representing the past tense. This
’ type.of error is frequeﬁtly noted in the spelling |
" . ‘;f young cﬂildren'and it may, in some cases, .j
répresent ; sequencing error.
b) ralled This is the correct form for spelling the éast

o SN .
ot tense of a verb that ends in a voiced sound

(/4] —> ed).




14,

15.

¢} ralld

ladded

Carrier phrase:

a) laddid
b) ladded
c) laddud
poshed

Carrier phfse:

a) poshd
b}  posht
c) poshed

118
This is a plausible phonetic rendition if the
morphological structure indicated in the carrier

phrase is ignored. .

Yesterday he ladded his coat.
Thig is a plausible phonetic rendition if the
morphological structure indicated in the carrier
phrase is ignored.
This is the correct form for spelling the past
tense of a verb that ends in an alveolar stop
(/ad/ —>ed).
This is another plausible phonetic rendition if
the morphological structure indicated in the

carrier phrase is ignored.

On Sunday we poshed in the park.
This choice indicates that d is perceived as the -
correct way of representing the past tensec§
indicating a lack of kn;wledge of- the convention
of using ed.
This is a plausible phonetic rendition if the -
morphologicél structure indicated in the carrier
phrase is ignored.
This is the correct form for spelling the past

tense-of a verb ending in an unveoiced sound

(other than /t/) (/t/ —>ed]).

¢

1
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17.

R4

bouge

Carrier phrase: +The Squge is open.

a) bouge

b) bouj
<) boug
\

votch

119

L4

This is the correct form of spelling final /J/,

with the g_mark}ng the correct correspondence of g.
- @

This is a plausible phonetic rendition, indicating ,

a lack of knowledge of the orthographie convention

.

that does not permit the use-of j in‘final position.

This choice indicates that g 1s perceived as the

»

correct way of spelling /J/. While it is suitab{i
prg

in some contexts, it is not correct in ‘word final
"position. It dalso indicates lack of knowledge of
the marker function of e for indicating the /J/

-

pronunciation (soft g). '

L}

Carrier. phrase: 1 like to votch. e

v a) voche -

b)' votch

.c) voch

3

" a checked vowel sound,

This choice indicates that che is ﬁerceived as- the
correct form for spelling /&/, and also indicates ‘
a Yack of knowledge of the convention of using

tch after a checked vowel sound.

.This is the correct form for spelling /&/ after
This‘c%dice'indicéges that ch' is perceived as the

correct form for representing /¢/. While it is

suitab}e in some contexts, it is not after a «

a

checked (short) vowel sound. .




18.

19.

20,

\
hoffle

Carrier phrase:

a) hoffl

b) bofﬁgl
c) hoffle
bidge

Carrier phraser

a) bige
b)  bij
c) bidge
engatted

Carrier phrase:

a) engated

120

Where is my hoffle? ,
This is a plausible phonetic rendition if the
orthographic convention of representing syllabic
1/1%/ is unknown.

This choice indicates that el is perceived as the
correct form for the spelling of s;}}ibic 1 /1/.
While it is suitable in ifrtain contexts, it is not
here.

N

This is the correct form for)gpelling syllabic 1
!
(/11/— le).

Paint the Pidge red.
This éhoice indicates that ge is perceived as the
correct form for spelling final /J/. While it is
suitable in some contexts, it is not’}olloQing a
checked vowel sound.,
This is a plausible phonetic rendition indicating
a lack of knowled® of the orthographic éonvention
that does not permit the use of j in a final word
position.

This is the correct form of spelling final /J/ after

a checked vowel sound.

The men were engatted on Friday.
This is a plausible phonetic rendition showing a

lack of knowledge of‘the ortﬂographic convention

-
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of doubling the consonant to preserve vowel quality.

L4

b) engatted This is the correct form for spelling the past tense

o . .
.

- of the verb- engat, where it is necessary to double

the final coneéonant to preserve the preceding
checked vowel quality. ’

c) engaded This is also a plausible phanetic renditien, showing

kY

a lack of knowledge of the orthographic convention

of doubling the final consonant g;‘preserve the

quality of the preceding vowel.

21. hattom
Carrier phrase: That hattom costs a dollar. ,
a)  hatm This is a plausible phoﬁetic rendition showing a
lack of knowledge of the orthographic conQention
which represents syllabic m /m!/ with a vowel
letter plus m /m!/ —> Vm, except after /3/ and /z/.
b)  hattm This is also a plausible phonetic rendition showing \

0

a lack of knowledge of the convention of spelling”
every syllable with a vowel.

c) hattom - This is the correct form of spelling syllabic m /m!/.

22. ludden
Carrier phrase: A ludden a day keeps the doctor away.
a) luddn This is a plausible phonetic rendition showing
- lack of knowiedge of the orthsgraphic convention

which spells ‘every syllable with a vowel.

b) ludden  This is the correct form of spélling syllabic n

/,

/nt/ o(/n!/ —>»Vn).

- ~

l

Lode
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c) ludn This is a plausible phonetic rendition showing a
lack of knowledge of the ;rtﬂographic convention
that spells every syhlable with a vowel.

23. kabing ' . .

Carrier phrase: He is kabing his brother.

a) kabbing This choice indicates that bb is perceived as the

~

correct form for spelling medial /b/. While it is .
suitable in some contexts, it is not aéte; a free
(long) vowel sound, when the suffix begins with
a vowel.

b) kabeing This is a Rﬁau;ible phonetic rendition showing a
lack of knowledge of the convention of dropping
a marker before adding a suffif beginning with a

&

vowel, .
c) kabing This is the correct formbof spelling a medial
consonant after a free vowel and before a suffix
beginning with a vowel.
24. rance +

Carrier phrase: Let's go to the rance.

a) rance This is the correct form for spelling a non-
morphemic final /s/ following a voiceq_consonant.
b} ran¢ This choice 'indicates that ¢ is perceived ;s the

correct ‘form for spelling /s/. While this is

true in some environments, it is not so in word.

final position.




25.

26.

¢) rans

goice

>
Carrier phrase:

a) goys
b} goic
c) goice
pendy

Carrier phrase:

a) pendey
b) pendy
¢) pende

123 .
This cholce indicates that s is perceived as the .
correct Spel}ing of final /s/. While it is
suitable in some contexts, it is not following a

voiced consonant.

She'hass a good goice. -
This choice indicate,s'that‘;s_ is percéived as the
correct spellin‘g of final /s/. While it is suitable
in some contexts, it is not following a secondary
vowel, - '
This choice indicates that ¢ is perceived as the
correct form for spelling final /s/. While it is
suitable in some contexts, it is not in word final
position.
This is the corr;act form for s;;elling nonmorphemic

final /s/ after a vowel. Here e marks the 'soft'

correspondence of ¢.

It is a pendy day.
This is a plausible phonetic rendition‘i.f morpho-
lo_gical str?cture indicate.d in the carrier phrase
is ignored.

-

This is the correct form for spelling adjectival
/1) (/1) —>y)-
This chéice indicates that e is perceived as the

correct form for spelling final /I/. While it is

iy

%
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suitable in some contexts, it is not when it is

adjectival.

>

- . 27. J%ster ‘ .

- Carrier phrase: My beat is jister than yours.

a) jister Thi; is the‘correct”form for spelling the com;

‘ parative (/er/ —> er).

b) jistir This is a plausible phonetic rendition if the
morphological structure indicated in the carrier

-¢ phrase is ignored.

c) jistr This choice indicates that r is perceived as the

correct form for spelling the comparative /or/.
. This error is noted in the spelling of young .

children,

. 28. jankegt

IS

Carrier phrase: This is the jankest book I .ever read.
a) jankist This is a plausible phonetic rendition if the

morphological structure indicated in the carrier

-

- L phrase is igﬁgnéd.

b) jankust  This is another plausible phonetic rendition if

'

. the morphological structure indicated in the

carrier phrase is ignored. "

3

c) Jjankest This is the correct form for spelling the sdppr~

i lative (/ast/ —-vest):' ‘ -
)
29. stiden

"

Carrier phrase: They will stiden the baby.

a) stiden Thi;‘Es the correct form according to the
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30.

b) styden

c) stidden

fipping

Carrier phrase

a) fiping

t’ -
b) fipping
c) fipeing

125
orthographic pattern of dropping the e marker
when a suffix beginning with a vowel 1s added.
Thas 1é a plausible phonetic rendition showing a
lack of know‘ledge of the convention of alternating
1 for y in the medial word position.
This choice ir}dicates that dd is perceived as the
correct form for spelling medial /d/. While this

1s true in some contexts, 1t i1s not following a

free vowel.

They are fipping very slowly.
“

This choice 1nd1ca{es that p is perceived as the
correct spelling for medial /p/. While 1t 1s
suitable in some contexts, it is not following a
checked vowel, when the suffix begins with a vowel.
This 1s the correct form for spelling meﬁi‘al /p/
after a chec;ked vowel and before a suffix beginning
with a vowel.
This choice indicates tﬁat pe is perceived as the
correct form for spelling /p/. While it is suitable
in some. contexts, it is not following a checked

vowel, This choice also indicates a lack of

knowledge of the marker function.
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APPENDIX C

[]
CORRELATIONAL MATRICES

FOR GRADES 2, 3, 4 AND 5




2

TABLE 21

Correlational matrix for Grade 2.

N
‘ — Test 1 Test 2 Test 3
Durrell Test 1 Test 2 Test 3 M 0 M Q M 0
IQ . .32* .05 .10 L41x* .09 .12 .09 .09 L 35* L42**
Durrell Spelling Test LT9 .83** . 8O LB1** LT1E* LT78** L75** LT .90**
Test 1 LT5%* LT5** .79** .9 3% L73%* L65** .68** LT2E
Test 2 : ' ‘i ) 69 ** .58** LT2** .91** LG2** .58** LT1E =
3
Test 3 . L5T7** LT3 HT** L63** .94 LG5
Test 1: Morphological L59** L64*x .44*x .55** L53**
Orthographic .64**  67** LO3**x T3
Test 2: Morphological °.72** .58** LBT**
Orthogtaphic ' ‘ S5es gqee
Test 3: Morphological g .
* p<.05 ** p<.0l '

_amn




TABLE 22

Correlaﬁional matrix for Grade 3.

Test 1 Test 2 Test 3
0
1Q .23 .21
Durrell Spelling Test L1 .81%* | LT L50** .B2** L67** JTT**
Test 1 . LT2** LF2** .BO** ,.84** L61** L67** .64** LT2**
Test 2 ’ - ‘ L79** LS1** ..70** LB87** L93** LT3 L79%*
Test 3 .46** LT3** L66** LT8** .95** L96**
Test 1: Morphological .S4** 3% JAL** LA0** 4T
Orthographic .54%* .69** L66** J72x*
Test 2: Morphological ) 63 .60** LB6**
orthographic L g _ e T
fi‘est 3: Morphological ’ ' LB2**

* pe .05 ** p<.0l

gClr



TABLE 23
Correlational matrix for Grade 4, .
‘ Test 1 Tedt 2 Test 3
) : - Word  Paragraph
Durrell Test 1 Test 2 Test 3 M 0 M 0 M 0 Meaning Meaning
1Q ST7*%62%%  SI** B2%x  42%%  56%*  55*%  A5**  _46**  _36%x (2 L57**
g;g'ﬁ;g Test T.62%%  5BE* T 70%* 45w 54rr63ne 52%% .55%x  _60%* .08 .37%
Test 1 T L60** L61** L80** BO**  58**  53*%  gO** 47> A4l1* .29
Jest 2 L53** .35* L61%* 90 ** GO** 4 7x* _AQ** .17 .17 5
. w

Test 3 JA2**F  55%* G4** A6**  QQ** gL .20 .36*
Test 1 .

Morphological 28 C 42xr (27 .40** 38* .29 .14

Orthographic i .50%*  58**  55%*  38* .35% .30
Test 2

Morphological LT2HE AB** A4kH .16 .21

Orthographic i .38* .30 .07 .18
Test 3 )

Morphological .68** .20 .35* ,

. Orthographic ) _ 15 .13
Word Meaning - ) , -.03
- * p<.05 ** p<.01

. o3 - g SR LY A s P - .
| T, T ”"#é—%“*ﬁf i salP R s = T T en
.




TABLE 24
Correlational matrix fof Grade 5. ¢
Test 1 Test 2 Test 3 Word Paragraph
Durféit\\jest 1 Test 2 Test 3 M 0 M 0 "M 0 Meaning Meaniqg_

1Q 63**  _ 2a~ T 40* .58%* 06 .32¢ .11 59%* .24 .60 * -.23 L62%%
Du;‘.rell **x h \\“\‘ ~ ** * * % * * g d ok *k - *ok
Spelling Test .53 . .58 >Zg\\ .34 .58 '.38 .58 .44 .78 .07 .74
Test 1~ S62%* S57%*> \\>85** L92%*  47** SE**  4T7** glx -.07 LA6%*
Test 2 LO1** LA5** 63%* 85** 7T * Q5% * 5o .04 58>
Test 3/ 41**  59%*  48** 53 x* JO**  gO*n -.22 .69**
Test 1 L. - ‘

Morphological L538%*  40*%m (33* 46 **  32% .04 .24

Orthographic \\ L4 3** .62*; .39# 56 -.11 LS55%*
Test 2 . ’

Morphological .36* L54xx 33 .13 L43%

Orthographic ’ 25 .56**  -l1] 756+
Test 3

Morphological : .34% .06 .45k

Orthographic : -.30 .65%*
Word Meaning , -.11

-~ b * pc .05 ** p< .01

0g1




