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,'" 

The ability to abstraet two types of" spelling patterns, , 

- . , 

morphologieal and orthographic, ~as studie&by mean;; of a multiple-

ehoiee test of nonsense words, a multiple-ch~ee test of real words 

~nd a dietation test of nonsense words. ~ These tests were'administered 

to 160 ehildren, 20 good and 20 poor spellers at eaeh grade level from 
, 

two to five. Botq _groups of spellers showed clear developmental 
') 

trènds in their -abili ty to abstract morphological and orthographie, 
'. A' 

patterns on al; three tests\ The ~od spellers we~: __ consHtentlY 

better than the poor spellers, ~ho l~ged behind t~~ good spel1er~ in 

the acquisition of spelling patter~s bY'about two years. Good spell~rs 

performed better on orthographie patterns than on morpholog~ca~ 

patterns; 'while the reverse was true for the poor spellers on the two 

tests using nonsense words. The'findings demonstrate that pattern . '-
" 

J • 

abs tràction is part of t~e acquisition of spelling. 
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RESUME 
.--

Syb il Schwart z 
, 

Etude du développement"" de l'habileté de l'enfant à acquérir la 

connaissance des "patterns" d' épellati,on 

Ph.D. degree 
School of Human Communication Disorders 
McGill University 

. 
L'habileté q' abstraction de deux types de' "patterns" 

d'épellation, morphologique ~t orthographique, a éte étudiée a,u moyen 

de tests à choix multiple de mots non-significatifs et de mots réels •• 

et au moyen d'un test comprenant la dictée_de m6~s non-significa!ifs. 

Ces tests ont été présentés à 160 enfants di vises en deux groupes:". un 
... 

groupe dont· l'orthographe était bonne et un groupe dont l'orthographe 

était pauvre. C~que group~ se composait de 20 enfants venant de tous 

les niveaux scolaires compris entre la deuxième et cinquième année. Les 

deux groupes ont montr~ clairement une tendance à développer leur 

habileté d'abstraction de'S "patterns" morphologiques et o~thographiques 

dans les trois tests.IILe groupe dont l'orthographe était bonne,~était 
( , , 

toujours' meilleur que le groupe vdont' ,l' ortttographe était pauvre. Ce 

dernier groupe était en retard d'environs deux. ans dans l'acquisition 

df}s "patterns" d'épellation. De plus, le groupe dont l'orthographe 

êtai,t bonne avait des meilleurs résultats au niveau des "patterns" 

orthographiques que morphologiques. alors que le groupe dont l'orthographe 

etait pauvre avait des résultats inverses dans les deux tests utilisant 
. . 

des mots non-significatifs. Ces résultats indiquent que l'abstraction 

d'e' "patterns" fàit _ r 
li • 
~~)' 

part~e de l'acqùisition de l'êpellation. 
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'J 
e schwa as in 'about 

C as ;ln church - -
'; 5 in short , as 
~ '. ~ ~ as in gara~ . 
~> ~~ J "as ln 

---', 

l! as in bottle 
~ -'1 1 

". m! as ln bottOID " 

L 
n! ~\ as in cotton 

,. 
, 

h S underlining msIieates orthographie symbol 
"'l- -
:.: 

/s/ l, single s lash indlcates phon~mic level ,. 
I/s// double s r'ash indlcateS IDFhophonemi c level 

~ corresponds to / 

- J 
v - long ot" free vowel 

~ 

short or v checked vowel 
~ 

C consonant 

V vowel , 

• 1 

, 
~ 1 
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INTRqDUCTION 

.. 
Nearly' everyone lellrns to spell. Exactly llow this is accom-

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

the sequences of Ietters in wol"ds ~r storing a senes èf visuai images 

or templates. Œre fact that chi Idren can speli nonsense wo~ds and 
. 

words that they have never seen before wouid suggest that the abili ty 
• 1 

to spell must invoive a knowledge of sorne system of rules. Since many, 
". 

of these rules are not formally taught 'and spellers are not constiously 

aware o~ them, le~rning to spt:11 must, at least in part, involve 

the impllcl t abstraction of a set of rules 'that characterize the 
• . 

spelling system. ASIde from "Curiosity about" the development of this 

Important human ski 11, a more pressing reason for wanting to under-

stand the spelling process is to help children who faU t,o leartt-t<l-

speli. 

For many years spelling and the English writing system were_~ 

ignored by linguists and psychologists. Reèently, because of increased' 

interest rin the reading process J a radically new look has been taken , . 
at how the English spelling system functions. Venezky (19,67) found 

that English spelling is more cornplex and contains a higher degree of 

patterning.than was ever assumed before. The English orth6graphic 

ç -
system has of late become a vaUd and respectable field of linguistic 

research. However. little significant linguistic research has been 
, 

carriedout related to the speller and the spelling process. The 

child as speller has not gener~ted the same interest as the child as 

reader. 

.. 
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1. Aside from th1S generai paue1ty of interest, or perhaps 

because of it, there are other factors hampering progr~ss in the 

\ 

understand1ng of the spelling process. A thorough description and 

analysis of English orthography in relation to t;he 5pel'llng process 

1s needed, of ,the type which- has been carried out for the reading 

process (Venezky, 1967). In the last ten years there have b~en many 

attempts to formulate à theory of spelling. What lS required, however" 

15 a theory of li teraey which 1S coneerned with both the process of 

learIllng to read and the process of learning to spell, and which puts 

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

eh1ldren' s strategies in learning ta gpeU. The present research i5 .. 
related particularly to the last of these' three considerations. , .. 

Historical Background 

-,/ 

English orthography began as a system largely isomorphic 

with the phonological system. Until the lSth ëentury the wri ting 

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

logical syste.m. 1/.. good fit wa5 tnaintained despi te Many borrowings 

from othe! languagss. There was aiso a fairly liberaJ ,attitude toward 

individual spelling idiosyncracies. me invention of the printing 

press. alang with a ~eneral demand for standardization of the speUing , 

system, brought an end to this flexibili ty. 50 that the English wri ting 

system has b'een maintained more or less unchanged for the past 4QO 

_ years. Since the spoken system has continued -to change. the two 

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

o 

" ,. 
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disparity between the two systems has given rise to much discontent 

and desire for change. In the 16th Century, John Hàrt, a spelling 

refonner, referred to the "vices and faul ts of our wri ting system 

which cause i t to be tedious and long in 1earning" (Danie1son, 1955), 

and which Zachrisson (1930) described as being "antiquated. inconsis-
1 

tent and iÙogital". 

There have been Many atternpts to reform the spe11ing system 

" duri!lg the pas t 400 years, beginning wi th 17th Cen tury gr8l1llllari ans. 

Spèlling reformers were generally concerned about the lack of corres-
t 

pondence between sounds and" letters, painting out that an alphabet of 

only 26 letters could in no way hope ta serve a phonology of 40 or sa 

phonemes. They essentially wanted a one-to-one correspondence between 

the written·and spoken language systems. They viewed writing as . 
mirroring speech and i~deed somewhat subservient to it, and expected 

that it should and ought to be perfectly phonetic. 1.- J. Pi tman (1961) 1 .. 

the most recent advocate of spelling reform, used an alphabet modified 

ta be more phonemic for the purpo~e of teaching reading. Venezky 

(1970), who has written an extensive review of the various attitudes 

toward English orthography, commented on the evange1isti~ and mora1istic 

quali ty that pervades much of the early wri ting, He pointed out tha~ 
, , 

the spel1ing reformers seldom analyzed-the abject of their scorn beyond 

-
a concern with direct letter-to-sound relatiofiship and ignored- other, . . 
and more important, aspects of the wri ting system. 

\ 
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Current 'views of the O;rthography 

• :\ contr~st te' the ear J.,y c lamor for spe 11 ing referm, linguists,' 

PSYChO~egist~ and even the occasional educater have more recently be.n 

singing the ~'r'~es of the English spelling sys,tem. Chomsky and Halle 
\ 

(1968) went 50 \ far 'as to say that .it is an optimal system. 'I9'e claim 

that Eng1ish S~~ll1ng is idëgu1ar, WhlCh pervadetl much of l~e !a;;lY 
, '! 

;' ~ri tings, assumed that regUla;i ty ln spelling invo1 ved pr,~dIctabi1 i ty 
/ ' ,. / ' 

on a phonetlc basls alone. Recent investIgations of the orthography 

~ave lndicated that the control1ing rules and prInCIp les of the system 
;' 

lie deeper in the language than' in the surface phol)ology C'Venezky. 1967). 

Linguists now claim ~hat Eng1Is spel1lng is regular without being 

phoneti (Brengleman, 1970; Chom ky, 1970; Chomsky and Halle, 1968; 

'Francis. 1958; MaclCay, Thompson ~ d Schaub, 1971; Venezky, 1967). 

, 

'de.fict· ," cie 

lette ~ or 1 
1 

spe Il ing 

,. 
the rat'iotta1e 

represent the 5 

of the first to poi.nt out that English, 

of markeI:s to compensate for its 

e correspond~,nce. Markers are 

" 
hich, a1though sometime~~having no sound 

\ 
ref~rence \her letters 

a word there is~ti11 a 

o. ~pondence. providing o~ ac~epts 

sit ~,\environment and mark~rs a110w 

tions and where several symbo1s 
\ . 
f compounds and derivat,ives 

(w01"ds deri ved m the base forro) ten?s to be based on morphemic 

.... ; 

. ,. 
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considerations. In such cases phonetic yariations introduced by phono-

logical rules are, ign6red by the conventional nrthography. Each morpheme 

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

several ways. For examplc, in medicine, ~al and rnedicinal, the form 

medic remains the'same,~yet it has t~ree different pronunciations, The 

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

because the reader already kno 

pany der~vational morphemes. 

the phonemic alternations that accom

atical affixes, such las plurals -~ 

and past tense -ed rern~in constant although each has three 

different sound correspondences; e.g. -~~ 151 (cups), Izl (boys), 

lezl (watches); -ed~/tl (walked), Id/ (judged), lad/ (loaded); 

(Venezky, \ 1970). 

If Enghsh were to be modlfied to a system where there was li 

one-ta-one relationship between phoneme and grapherne, such as ~xists in 

the International Phonetic Alphabet (IPA), these morphological relation-

ships would be lost. Relate~ words could no longer be clustered together 

in the dictionary. Furthermore. if English orthography corresponded 

exactly to the phonologyl it would not be.understood aIl over the English 

speaking world J' Soinee there is much variation in spoken Eng,lish. There 

would have to be as many different systems of writing as there are spoken 

dialects. Except for minor altern~te spellings, the writing system 

one part of the language 

These considerati~ns are 

various proposed changes 

Whi~ is ,\iform wherever English is used.~ 

no 40ubt a ~arge part of the reas~n why th~ 

have never a~ieved universal acceptarlce. 
, ' , 
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Teachin~ M~thods 

- The teaching of spelling has been, and continues ta be, 

influenced by the prevaili~g attitude toward the degree of regularity 

in phoneme-grapheme correspondence. In the first half of the 20th 

Century the Generalization Controversy raged in educational "journals. 
,. 

The issue rt$volved around what to teach or how to present material to 

the budding speller. One side feIt that there were regularities in the 

Spelling system and that these should be explôited 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" 

talking". The opposing 'group feIt that there were no tiseful or efficient 

rules and that one nad to teach each word as an entity ~nt~ itseIf, sa 

~hat a spelling lesson might simply be organized around a particular 

subject (Yee J 1966). '1 

Unfortunately, spelling programs that sUbscribe to teaching 
~ 

according to rules are fraught with misconceptions and ,confusions. Many 
... 

of the so-called rules taught are l,Dore related ta detoding (spelling-to-

~ouMt) than to encoding ~(sound-to-spel~ing). ~The patterns taught are • 

not linguisticaliy sound and oftrn there are as many exceptions to the 

rules as there are exemp lars (e. g. "i before e except after c ... ") • 

The difficulty with programs tha.t t~ach spelling as if there 

we~e no logical connection between words i5 that they seem to put à 

tremendous burden on the memory of the learner and make i t unnecess ari ly 

difficult for the beginning ~peIier. Children are given li~ts of words 

to Iearn. Each ward is attacked as an 'independent unit. to be leamed by 

rote. The phoneme-graphem. relationship is neglected or ignored. 
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In the past few yeaTs new programs have been introduced which 

. claim to be linguistically based. They have not as yet reached too wide 

~opulation. Words are presertted in families, e.g. cat, mat, fat, the 

p.urpose being to encourage the child to induce the sound-symbol regularity , ~ 

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

(1911) is one of the best of the newer series. the patterns tàught in 

Day and Ligh tbody were abstracted from Venezky' s work (Cronnell. 1971b). 

None of the three approaches ta the teaching of spelling was based on 

research. Of the three, the 'linguistic' approach seems ta be the most 

promising. 

Differences Between Reading and Spelling 

The predominant opinion among educatofs is that the spelling 

and reading pr0cesses are closely allied. It has traditionally bee~ 
, . 

believed that the skills and- abili ties for one are those necessary for 
, 

the other. Educational phi losophy has by and large suggested teaching 

the two skills in an interrelated way. Barring any special learning 

difficulty. most chi1dren~ learn to read and spell at about the same time. 

However. children with learriing disabilities often have "a great deÙ . ) 

more,difficulty learning to spetl than learning to read, and many never 

come close to mastering the spelling system even though they have achieved , , 

success wi th reading. This sugge$ts that although there are unden"iable / 
1 

similari ties between reading and spe lling, there are also intrinsic di f-

ferences in acquisition and performance of reading ~d spelling skills. 

Most linguists and psycholin~ists do believe that'reading -and 
" 1 
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spelling are diffe~ènt and of the two, spelling is the more difficult 

and cbmp1ex proce~s. Those who have most c1early de1ineated the two 
. . 

processes and pointed out considerable differences between spel1ing and 

reading are <Breng1eman (1970), Cronnell (1971a), Fries "(1963), Peters 
/ 

(1967), ~gers (1967), Smith (1973) and Venezky (1969). 

The question of simi1arities and differences in reading and 

spe11ing has important implications for teaching. One of the main tenets 

/~f 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 ~ifficulties in 

reading are usually qu~te diff~rent than those associated with spelling. 

Words containing letters with no sound equivalent~ e.g. lamb, thumb,and 
\. - -

those with unstressed vowels, e.g: carr~t. mer.!:.t, present diffièulty 

for the speller, but offer no particular problem for the reader. In the 
• t;. 

first instance English does not permit final -/mb/ clusters and speakers 
~ 

Qf English normally favor final -/m/ instead, and in the second i~stance, 

vowels in, unstresse~ syllables are rendered' consistently as schwa (/e/)' -

in reading. Similarly, double consonants are no'problem for the reader, 
. 

yet they are for the speller. On the o,ther hand, the two sound corres-

pondences for th may prbve difficult for the reader, but not for the 

speller. Rogers also notes that the important éues for word recognition 

are mainly consonants! while the important eues for word spelling are 

primarily vowels. He believes that without specifie and independent 

instruction in spelling, generalizations from'appropriate symbol-sound 

correspondences to inappropriate sound-symbol'corrèspondences might 

e~sily take place. 

t 

Il 
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Cronnell {197Ia) points out that the written symbols for readi~g 

are concrete and fairly easy to d~scribe as physical units. while the 

stimuli for spelling. speech sounds or words. are more transient. Sounqs 

cannot be isolated or described wi th the same prec1sion- as letter~ 

(Liberman. Cooper, Shankweiler, Studdert-Kennedy, 1967). Children learn 
,--., 

earlier to discriminate between most letters than'to analyze words into 

their component sounds (Liberman, Shankweiler, Carter, Fisher, 1972).' 

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

. are çonsiderab 1)" more spelling uni ts operaiing when letter combinations 

are considered. 59 according to Vene zky '(1967) and 69 "jlccording to 

Berdiansky, Cronnell and Koehler (1969). There are approximately 40 

distinctive sounds in English. Thus. reading tends to go froffi"multiple 

stimuli to fewer responses Ce.g. i. dge. ~ ~ IJ/). Spelling goes . 
from a smaller set,of stimuli ta a larger set' (e.g. Ic/--+ ch, tch, t'. 

\ - -- ::./ . 
According to Smith (1973) there are differ~ncès in both skills 

and knowledge employed in fluent readi~g and spel~ing, as weIl as dif-

ferences in the learning processes. He contends that the ~:phabetic 

nature of our orthography makes qu~te different demands on memory and 
, 

information processing capacities for spelling an<;l reading. and that 
" 

anytning tending to make wri ting easier wpt make reading more difficult 

and vice versa. The orthography is a compromis~ between catering to the 

needs of the reader and those of the speller. He feels that the re~der 

has the distinct advantage in that tre rêcogni,tion responses required for 

reading are easier ~an the reproductio~ r-espanses required i~ spelling. 

One does not automatically remember and reconstruct the form of a word . 
as easily as one can reco~se it when it is correctly printed on the 
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page before one. Accordwg t·o transformational gramm.arians, for the 

reader the direc~ion of information processing goes from the surface 
,y 

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 orthographie, syntaetic and semantie redundancy and thus 
. 1 

need not identify every ward or indeed even know the meaning of every , ' 

ward. The wri ter has far more rigid eonstraints. Variation i's not 

pe,rmitted.in spelling. "B.y and large, then; the nature of written 
!;o 

communication wou1d appear ta be intrinsically more demanding for the 

writer than for the reader:-fI (Smith, 1973, p.l,20). 

Smith aise believes that the knowledge acquired as a reade~ is 

not helpful when trying to spell a new word. Supposedly the visual 

feature 1ist stored for reading does not have sufficient detail for 
1 

spelling. 

Finafly j another basic difference betweeJïl reading and spelling 
, 

relates to their fonction or purpose. R~ading is done primarily to gain. 

meaning' from print. Spelling is an encoding _proces's ·intermediate ta the 

• 
~xpression of mèaning~in print. 

... 
, 

Review of Relèvant Li~:ature 

'. .. 

. . 
. .... 

This section will review and discuss the studies systematica1Iy 

investigating tke.deg~ee of regularity in phoneme-grapheme correspondence 

, (Hanna and Moore, 1953; Hànna, Hanna, Hodges, Rudorf, 1966), the major 
- ~ 

study investigating grapbeme-phoneme correspondence (Venezky, 1963) and . . 

severai s,tudies relat~d ta children' s abi,li ty to abs tract regu1ari ty 

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

the 1966 study by Hanna et al. is the only one that fias investigated 

the. sound-symbo1 correspc;mdence from t;,he point of yiew of spelling. In 

the earlier study Hanna and Moore sought to discover whether the . . 
orthography was regular enough to warrant teaching spelling by rule ~ 

i' ' 
They ana1yzed 3,000 of the most frequently used words ln chi1dren's 

writing in terms of phoneme-grapheme correspondence. The relatiJb 

freque~cy of correspondence was noted. The most frequent corres

pondence was classified as being regùlar, aIl 'others as irregular. 

The study rev7aled that phonemes were regularly represented.by certain 

graphemes approxirnate1y 80% of the time, e.g. Ip/ is aImost al'iays 
o • 

spe11ed p. (pit, spot, top) regardless of where it occurs in a' word. 

These findings were wide1y chal\?nged, mostly on the grounds of their· 

being based on too narrow a sample, th~ assumption being that if a 

~ , 
larger sample of words were examined the 80% regular~ty of correspon-

dence would, not hold up (Horn, 1957). 

, ~t 

Wi th 'the ,help of computer technolo"gy a much larger s~ple 6f , 

words was undertaken by Hanna, Han~a, Hodges and Rudorf (1966·). The 

consistency of phoneme-grapheme correspondence in 17,000 words was 

studied. This time the effeet of stress and position on tht correspondence 
~ 

was taken into account. For \ex~ple~ Ifl 15 norma11y spelled i in \he 
. 

ini tia1 posi tian o~ a syllable (forro). ff when it termiry,ates a word 

(stiff) and Ph when it i.s the second element in a cons0!iant cluster 

(sphinx). Stress someti~es affects th1e prO'nunciation of phonemes while 
\ 

the ~pelling rernains constant Cciv' il vs. civil' ~an) alld sometimes 

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

r 

u 

\ 

.' 

, 
- 1 
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C)f simple ph~~eme- grapheme correspondence i t was agaln fOund , , 

that the 
'" \ .. 

great majorit~Qf consonants and a sma11 number of vowels had , 
, 

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

a more decided :effect than stress on the consistency of phoneme-grap'heme 

correspondence. 
1 

In another phase of the project, on the basis -of the phoneme-
. 

grapheme ru1es deri ved by December. 1964, a computer was programmed to ' 

spe1l the 17,000 words. Eighty-nine percent of the individua1 phonemes 

and 50% of the words were encoded correct,ly, e.g. Ibl was speHed!? as 

in boy 2,237/2,283 or 98%' of the time5 i t occurred.' They concluded that 

a sufficient segment of American English orthography is determined by !' 
set of rples for phoneme-g;rapheme correspondence to warrant their expl \i
tation in the teach~ng of ,speUing Wodges and Rudorf1 

- \, 1965). , 

The study was cri t!cized for i ts use of a 5til ted kind of 

prommciation (the New Collegiate Dictionary) that: ,'tends to gi ve a 

higher de gree or' correspondence than 1 is warranted. Another cri ti cism 
y. 

was ,related to th~ emphasis placed on 'the 80% criterion for indi vidual 

phonemes (Roberts, 1967). It is ~omewhat mis1eading. If words were 

"composed of four phoneme5, one could expeet to sp~ll less than 42% (.84
) 

of them correctly, (Venezky, 1969). 

The major drawback of Hanna' 5 résearch is that i t was devoted 

almost sole1y to phonolagical considerations. A description of phoneme .. 

grapheme correspondence's that disregards morphological ~actors is 

inadequate since they are an important, determiner of this re1ationship. 

Venezky. The most complete and detailed analysis of E{lglish 

orthog~phy ~as carried out by Venez~y (~963). He wrote a computer 

,. 
" 

o 



'(. -

, 

.. 

- ~ 

;s 

. ~ 
. ....---------:---

-- -- ::-:_--=----==---=--==--=---=----~----- ---~~ -~~ ---~~ . 

----" ------------
13 . 

program to derive and-tabulate spelling-to-sound correspondences in the 

2O,O~O most cômmott English words, based upon ~he position of cORsoryant 
\ 

and ybwe1 cluste~s within the printed'word. For any continuous string 

of voWels or consonants in a written word, aIl pronunciations for that .. 
string, along with the total occurrence of that string ~d the'percentages 

of occurrence for each pronunciation i~ each word position (initial, 

medial and final) were tabulated. There were complete word lists fo~ 

'each correspondence found. For example, the word list for gh~ JgJ 

contained ~ll of the words in the corpus for this correspondence, 

arranged into separate, alphabeti zed 1 ists for the three ward posi tions. 

* He then analyzed these correspondences in th~ir various orthographie 

environments to det~rmine the type of relationship that they represen~ed. 

~ ~ He cal'ried o~t ,the sante tabulation of spe1ling-to-sound correspondences 

an~ formulation ,of word lists for the 5,000 most conunon words i]'1 the 

corpus and for the w.ords of one syllable. He also compiled a dictionary 

of the corpus in which spellings were reversed and alphabetized in order, 
l' 

ta study suffixes and othér word endings. 

Usin~ information from this study, Venezky (1967; 1970) and 

Venezky and Wei~ (1968) developed a model for mapping from ~pelling into 
, 1 

sound and explaining the general pattel:'ns of the orthography. Venezky , 

dembnstrated that wri tten English, though rooted in a phonemic base, is 

influenced by bath morphemic and phonemic factors. He· clearly indicated 

the tendency, pointed out by Francis (1958), to préserve the spelling of 

the base word despite variation in sound (e.g. sign~ signal. signature) 
• 

and described the morphemic markers (noun plurals, pasn tense and tllë \ . 
.... 

possessive), the spellings of which aisa remain constant despite phonemic 

, variation. 

~~ 

r 

, 
• 
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~ ~ 
To account for both the phonemic and morphemic character of the 

otthography, Venezky postulated an Intermedlate level (the morphophonémic 

level) between spelllng and sound: 

ttI reading j 
graphernlc level 

rnorphophonemic leve1 

phoneml'c level 1 
spelÙng 

He a1so descnbed two .t~ of correspondences acting as 'intermediaries 

to thlS morphophonemlc level. The correspondenee rules operating 

between the graphemlc and morphophonemic levels'are re1ated te the 

InternaI structure of the orthography, the workable UITlts (graphemes) 

and permlssib1e sequences of these units in words. The second set of 

correspondences, operating betwee~ the morphophonemic 1evel and the 

phonemi c< .leve l, are dependent on syntacti cql and phonological patterns. 

The ehi'ld entering school is presumed to know man y of the second set of 
, 

patterns (Berko, 19'58) and must -learn to relate them to the orthographie 

stimuli. For example, boys would first be broken into Ilbl/ IIOYI/ 115/1. 

Phonologic:lly dependent patterns de termine that Iisii will be pronounced 

as Iz/, hence Ib~iz/. 
, 

graphemic level boy s 

Worphopho~emic level Ilb// Iloy/i 1/5// 

phonemic levei lb :)i zl 

According to Venezky the units which must be manipulated to 
'--

relate spelling to sound are not just s~ngle letters, but letters and 

\, 
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combinations Whlch act as a single unit (e.g. th, s~, wh) and which he 

refers to as relatlOnal um ts. The major relat10nal uni ts are vowels, 

rWh1Ch are dlvided Into prlmary (e.g. a, e, i) and secondary groups 

(e.g. ea, al/ay, 00, Di) and consonants which are d1vlded into simple 

(e.g. c, t, sh) and compound groups (e.g. ck, tch, x), as illustrated ln 

Table 1. 

Besldes the re1ational units, the graphemic level is also 

comprlsed of markers. They are defined as clusters of one or more 

graphemes which have no phonemic representation and whose primary function 

is to indlcate the eorrespondence of other relationa1 units (e.g. in 

mate, ~ aets as a marker to indic~te the long vowel correspondence for a 

and to distinguish it from mat), or to preserve a graphotactlcal pattern 

Ce.g. in love, e is added to preserve a pattern which does not permit 
!-

flnal ~, or a morphological pattern (e.g. ln~, ~ indicates that the 

5 lS not a plural or third person singular). A relational un1t sometimes 

performs a marking function as weIl Ce.g. in cake, ~ indicates the hard 

correspondence 'Of e, 5:..---7 /kl). A double consonant (gemill~te consonant 

cluster) also performs a marking function sinee it regularly indicates 

the eorrespondence of the preceding vowel Ce.g. biding vs. bidding, 

siting vs. sitting, raked vs. racked, coma vs. comma). 

For each relational unit, Venezky (1970) has described 1) its 
f 

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

denees, and 3) its alternations, predictable sound and letter variations 

according to the graphemic environment. For example, ~ 1) occurs·in 

initial, medial and final position by itself, in a large numper of 

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

dences for initial and final sare fairly regular, tnose for media! s 
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TABLE 1 

Major and mInor re1ational unIts (from Venezky, 197.0). 

Consonants Vowels . 

Simple Compound Primary Secondary 

MaJor Relational Unlts 

b gh n 5 w ck a al/ay le ue 

c h p sh Y dg e au/aw oà ui 

ch ph t z tch i ea oe 

d k oq th wh 0 ee oi/oy 

f r u x u el/ey 00 

g m rh 'v y eu/ew ou/ow 

Mlnor Relational Units 

kh gn ae 

sch eau 

eo 

uy 

t> 

\. 

----- - --
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are highly irregular and are not readiIy predictable, i.e. initial ~ 

corresponds to 151, final s àfter a voiced consonant spelling and in . - . 
as, has, his, i~, was corresponds to Izf. 3)'The alternation of mor-

phemic ~ between 151 and Izi i5 quite predictable: After Is, z, ~, ~, 

C, ~/, ,flnal morphem1c s becomes I-Iz{; after any other voiced phoneme, 
1 -

it becomes Iz!; otherwise it remain5 as 15/. 

Venezky classifies spelling patterns as predictable or unpre-

dictable. In the predictable category are those patt~rns which can be 

predicted on the basis of regular graphemic, morphemic or phonemic 

features of the words or sentênces in which they occur. Predictable 

patterns are classified as invariant or varIant. Invariant patterns 

have no or very few exceptions. They aS51gn the same sound to a 

particular spelling regardless of its environment, e.g. for reading 

!.--4/ f { (except in of), ~ Iml, and for spelling lM and 191 are 

almost always spelled th. Variant patterns have predictabJe variations 

or alternatives. They relate the same spelling to two or more pronun-
~ 

ci~tions depending upon regular graphemic, phonological or grammatic 

features, e.g. for reading ~ corresponàs to /~/ when it occurs before 

~, !' or l plus a consonant or juncture, but to /tl in Most other 

positions, and for'spelling final I~I is either ~ or tch, with tch 

occu~rin~ af~er a short vowel which is spelled w~a ~gle let~ 
ariQ ~ occurring in aIl other cir~umstances including vowel + r (except 

for ~. ~. rich and whi ch) . 

AlI other pat·terns are classified as unpredictable. In this 

cat~gory there are three tlassifications: 1) High-frequency patterns, 

which occur frequ~ntly enough to al10w an association group to be 

" • ..f' 
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profitably employed in teaching (e.g. mo~. portion, nation); 2) Low

frequency patterns which oc~ur too infTeq~ently to merit the formation of 

an association group (e.g. toe, hoe, foe), and 3) Affix-aided patterns 

which could be derived by relating the ward to one of its prefixed or 

suffixed forms (e.g. the spelling of ~ could be predicted if one knew 

the form' signal) . 

Venezky objects to the terrns "regular'" and "irregularll for 

classifying spelling patterns. "Regular" is c0'.llnl0nly 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. 

For teaching purposes Venezky set up a three-fold classification 

fpr words ta be read and spelled: 

tain predictable patte~s that can 

1) Tra~ words 

be t!ansferred to 

are those which con-

the pronunciation 

or spelling of other words with similar patterns, 2) Association words 

are grouped according ta frequen~ly-occurri~g, but unpredictable patterns 
.., 

that cannot be transferred to other words, and 3) Iso1ated ~ords are 

those which should be hand1ed as who1e words ta inhibit incorrect trans-

fer of unpredictab le, low- frequency patt~_rns. 

Venezky's model applies to the reading proèess 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 reversaI of those involved. in the reading process. Those patterns 

related to spelling have, not as yet. been ana.1yzed: or d.es~ribed. 

, < 

.' 
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Studies concerning children's ability to abstract structure 

~n the orthography. A search of the literature did not reveal any_studies 

dealing with chil~renrs abillty ta abstract patterns as part of the 

spelling process. There are, however, a few studies indicating that good 

spellers have greater ability than poor spellers to make use of the 

redundàncy in written language when reading. These studies utilize a 

reading-type task or visua! memory task, rather than a spelling task. 

Bruner (1957) referred tQ a study by William Hull in which 

pseudo-words were presen~ed to good and p6~r fifth-grade spellers. 

After a ~rief exposure ta the words the children were asked to write 
\ , 

them down. Sorne of the pseudo-words were random strings of letters. 

others were third and fourth-o~der approximations to written words 
\ 

(Miller, Bruner and Postman, 1954) which reflected tne sound structure 

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

the gwod and poor spellers. With close approximations to English the , 
good spellers showed a much superior performance. Hull concluded that 

o 

the good spellers had som~how lea~ed the general syste~. 

Klein and S~hneider 
, 

(1960) compared good and poor spellers in 

the firth and eighthgrade's on their ability to choose a member of a pair 

of nonsense words that iooked most like, a 'real' English word. Five

letter nonsense words representing four' orders of approximation to 
. 

~ Eng1ish we~e c~nstructed. ln general. the good spellers were superior. 

The di~fèrence between the two groups was most"apparent on choices of 

moderate difficulty. 

Wallach (1963) reported on an experiment i~ ~hich 55 fifth-

grade students were tested for ease of percèptual reèognition of nonsense , " 

~ 

words which resemble ,cnglish, and nonsense words which do not. G~9upS 
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of go'od and poor spellers were equated for their recognition accurac)' 

for the latter words. Good spellers were found to recog~ize nonsense 
1 

words which resemble English more readily than poor spel1~rs. On this 

basis he concluded that good spellers had 1earned a general coding 

system. He d'Id not know whether i t was based on the 1earning of a 

sequential probabi1ity structure of letters or phonetic generalization, 

or bath. 

McLea~ (1967) tested good and P?or spe1lers in the fourth grade, 

on their abi1ity to reproduce tachistoscopically prese~ted letter 

sequences of different arders of approximation ta 'English. Good spe~llers 

were superior to the poor sp'eÜers and !heir superiori ty increased as the 

letter sequences, approximated more cloSely to English words. Poor 

spellers showed improvement as weIl when let ter ,sequences approximated 

more clpsely to English, but not ta the same extent as good spellers. 

He concluded that poor spellers do not appear to take as much ativan~age 

of the redundancy of printed English in reproducing letter sequences. 

AlI four studies were consistent in their findings that spelling abil1ty 

is related to the ability to make use of orthographie redundancy. 

Eleanor G}bson (1970) has postulated the existence of 'spelling 

patterns', ~igher order units formed by grapheme-phoneme correspondences, 

She has studied how these spelling patterns operate and are learned in 

the reading p~ocess. Her basic premises'are that the searêh for invariance 

and the discovery Gf structure are basic forées in cognitive motivation. , 

Gibson. Pick, Osser and Hammond (1962) did tachistoscopic 

experiments with two-kinds of letter stri~gs. pronoun~able and unpro· 
r u< 

nounceable. The prono~ceable emes began and ended with consonant 
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clusters permisslble in English speech, which aiso map'regularly to 

spelling in those positions, e.g. glurck. (This example, the one most 

frequently quoted in the literature, does not abide by the rules of 

English spelling since 'ck', never follows a consonant.) The unp:ronoun-

ceable control words were made ~Y exchanging the initial and f1nal con

sonant clusters, thug forming an unpermissible sequence of sounds or " 

letters, e.g. ckurgl. Children perceived the pronounceable combinations 

of letters with greater ease than the'unpronounceable sequences. They 
. 

concluded that pronounceability of letter strings facilitates reading , 
" 

them because of the correspondence of component c1usters of letters wi th 

units of speEjch. 

Rosinski and Wheeler (1972) replicated the Gibson, Pick, Qsser 
. 

and Hammond experiment using simultaneous discrimination, rather than 

tachistoscopic recognition. The·children had ta decide which of two 

pseu?o.words was mo~ like a real word (e. g. glurck vs. ckurgl) ',/ They 

tested 48 children in Grades 1, 3 and 5. They founa that by third grade 

children were able to use orthographic patterning ta discriminate between 

,nonsense words, but first-grade children made the judgement at çhance level. 

Gibson,' Osser and Pick (1963) considered two possibi}ities as 

to how grapheme-phoQeme 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. Cfiildren at the end of first grade were compared 
1 

to children.at the end of third grade in their ability ta recognize (by 

spelling out) familiar three-letter words and bath pronounceahle and 
l 

unpronounceanle trigrams that were anagrams 'of the words (e.g., ran, nar, 

ma) pres~nted tachistoscopicallY. The results showed that first-graders 
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of both sexes and third-grade boys read familiar words correctlY,with 

greatest frequency and that they read pronounceabl~ trj-grams more 

accurately than unpronounceable ones. The third-grade girls read aIl 

three letter combin~tions 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 ta perceive sorne regularity of correspondence between the printed 

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

The 1962 experiment was replicated ,Wl th sorne modiflCations for 

co~parison o} deaf and hearing subjects (Gibson, Shurcliff and Yonas, ~ 

1966). The deaf subjects made significantly more errors than the hearing 

subJects. However, both groups of subjects were most successful ln 

reading the pronounceable ~ords. In the face of this evidence the pro-

nounceabili~y hypothesis had ta be abandoned since invariant sound .. 
mapping was probab ly not readily available to the deaf subjec·es. They ~ 

accounted for the difference between the two types of words by rules of 

orthography (spelling patterns). In answer to a suggestion that these 

spelling patterns were merely. based on h.igher sequential probability of 

letters without regard ta 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 npt predict success in reading the words when pronounceability 

was partialled out and length held constant. Gibson describes the . 

spelling patterns as complex orthographie rules which cover structural .. 
patterns of letters permissible in E~g!ish words. Sueh rules may be 

learned without necessarily being related to speech sounds. An example 

of such a rule would be that 'ck' may end a ward. but never begin it. 

~~ .'~~Y-- "1:(!I .. :M~ ~. r ... ", "'. • ••• 1.1:""" -"''''''.1:... ~~~~t'~ 

.,.. .. ~'J./~.. f' "'~':tJ : . . .' ~ ") 
. . 
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There 1S, in sbort, kind of grammar for'letter sequences that generates 

the possible combin tions. 

GibSOn;" iarber and Shepela (1967)' designetl a learning set 

experirnent to t~st/h~W these spelling rules are learned. They hYP?thesized 

that there are ln~r1a~t patterns over many variable contexts and that a 

learning set develo~s for finding regular patterns in the orthography, 

'\ 
A number of problems. were constructed that required the subject to sort 

positive from negative instances of a particular pattern or invariance. 

The patterns co~sisted of two letters in an invariant posi tipn, ei ther 

1nitial, medial or final. The other letters always varied, e.g. 

chop team song 

chin read ring 

churn 'lean bang 

The sub~ts were kindergarten and first-grade children. ~e kinder-

garten children did not develop a learning set on five consecMtive days, 
.., 

whereas half of the.first-g~ade sample showed evidence of develop~ng a 

learning set to abstract common patterns of otthography. In another 

. -experirnent with fust and \ third-grade children" they compared .success on 

analogous prdblems using colour chips instead of letters. For the first-
, 

grade ehildren, col our and letter patterns weré equal'ly difficult. If 

success occurred on the colour problems first, i t transferred to the· 

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

,up much more easily and then transferred to the colout pattern~. Gibson 

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

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

\ 
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since it had transferred tQ 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 ta de.tect structure in letter patterns 

improves with age and schooling. 

In another learning set experiment, Lowenstein (1969), a 
, 

student of Gibson, compared three procedures with first-grade,rs on a 

1 

mail-sorting task. One group was glven no special'help as to the na!Ure 
1 

of the task.i The second group was given special help. They were told 

that they w9Uld 6e able to find their own mail because aU tlheir cards 

would have tlo specifie letters on them. These letters were pointed out. 

The third gtoup was told that they would be abl_ to find their own mail 

bec~use al; their cards W~Uld have the same two letters on ~em. They 

were :ot!:ld which letters. After two days of praetice they had a post

test set fproblems using'~wo new letters. 

In the ·first two days the second group, with specifie help, 
/ 

made very few errors, while the firs t group wi th nO he 1 p made many" errors , 

altho~h sorne improvement did oecur. The group given the generai hint 
o , 

/ 

made~any more errors ta hegin with than the children given specifie help, 
. ! 

but, they improved steadily and 0!l the post-test 60% made no errors. Only 

20\ of the subjeets in the other two.groups made no errors on the post-

test. 

Lowenstein eoneluded that first-grade children can sort words 

on the hasis of pre~ence or absenee·1,f two specifie Ietters that have 

heen pointed out ta, thern, but this ability does not ledd to the discovery 

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

he a search for an invariant pattern and actual discovery of such struc-

ture in order for this kind of abstraction to he transferred tO a new 
/ 
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problem. 
2S '\ 

attention s 
• b 

direeted to search for Those children whose 

invariant features in the stimulus array did elearly better than those 

who had specifie help. He felt that the finding of invar~ants ~as 

reinforclng, leadlng to a repeti tion 'of a suecess ful~tegy. 

Gibson and Guinet (1971) investigated the manner ln which one 

form of rnorphological information, verb inflection, is processed in ~ 

reading. They ~anted to know whether the length of a word correctly 

perceived taehistoscopically could be increased by adding a well-known 

inflected ending to a base word, as 

the"same length. Inflected endings 

, types of base words: -'real familiar 

compared to an uninflected word of 

(-~, -~, -~ngl we~e add'ed to three 

words, and pronoun(eable and unpro-

nounceable pseudo-words that were anagrams of thern, These words 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 of the word that could be correctLy perceived, 
. 

but did tend ta function as units. When they looked specifica~ly at 

~ere the errors were, how~ver, they found that there were 'significantly 

fewer errors in inflected endings than in endings of base words of 

equivalent length, patticularly when the words were not-meaningful or 

pronounceable. ,The errors in the inflected endings tended to be substi

tutes of other inflecte'd endings, e.g. -ing for -ed. This ending sub

stitution happened more frequently for the transforrned words than for the 

• non-transformed words and this tendency increased from third to fifth 

grade. These results were interpreted to mean that the 'endings. motpho-

logi~al inflections. opera~ed as unitary features of the written word 
, \ 

that must be proçessed. Because the subject ha~ to process an extra . 
feature, he was not able to perceive a longer word when the morphological & 

, ," 
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Marker was added. "This 'would suggest th'at the rateYof informationt pro-

cessing may be increased by sensitivity to morphological markers, even 

though the readiI1g rate per word does not change. 

Fipally, ealfee, Vene zky and Chapman (1969) though t that 

grapheme-phoneme generalizations should aid the reader in pronouncing , 

or approximating the pronunciation of words that he had- not seen before. 

They investigated the extent to which readers used letter-sound correspon-

dences in pronbunci.ng synthetic words and the manner in which they pro-

nouneed synt~etic words without regular correspondences. The predictable 

patterns tested were final ~, ~ before 1. and!:.., and ~ before a, ~ and !:!... 

They tested children in the third, slxth and eleventh grades and Tollege 

students. Good readers were consistently mote likely than poor readers 

to give appropriate reiponses to predictable patterns and agreed more 

consistently on a preferred pronunciation for the unpredictap le patterns. 

They found that the good reader:; in Grade 3 showed sorne mastery of pre-' 

dictable letter-sound correspondences. This mastery increased through 

high-school, but the correlation with reading achievemelFlt decreased, 

presumab1y because this abi li ty i5 only' one of the Many Jlecessary ~or . . 
ski lIed reading. The youngest poor readers maEie more and ,wilder errors • 

on predictable .pattern~ and gave less consistent responses ta uripredictable 

spelling. 

The above research has shown that children in the early stages 
'\ 

of reading begin ta abstraà the patterning al' structure that exists in \ 

the 'orthography and are able to transfer i t to the decoding of unfamiliar 

words. Gibson et al. (1963) believe that pattern abstraction or Tule 

induction can be accomplished by the child with no explicit training .. 
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once he is exposed to the orthography. Assuming that the child is coin- II 

petent in hearing and speech at the 'time of school e{try, 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 graphie systems, rules of orthography (written considerations 

of sound), grammatical constralnts and meaning. She theorizes that . 

perceptual l~arning of words involves) the learning of distinctive features 
, 

and higher-order invariants, with learning progressing .actively toward 

theOmost econom~cal sets of features and structure. Features of words 

are classified as phonological, graphie, o~thographic, semfntic, and 

syntactic. These are processed independently an9 sequentially in a 

hierarchical fashion. There is a developmental change wi th age and 

schooling. in feature analysis and pick-up. The order of pick-up or 

word features changes wi th the task. Gibson suggests that the ortho-

graphie and syntactic role systems do not operate fully as important 

constrai,nts until later. The influence of orthographie structure begins 

to be qui te apparent by Grade 3. 
---- . 

Present st~dy. AlI of the above studie~ have suggested that 
• l 

children show k~o~led~e o~ ~~rious features and >~les in reading. The 

pre$ent research is aimedt at studying how children learn to abstract and 

encode certain word features in spelling. 

From Venezky's (1970) description of patterning related to the 

readirig process, some orthographi~ and morphoJogical p'atterns related ta 
, , 

the spe1ling process were ~abstActed for use in this study'.· The patterns 

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

prth6~raphic ~ morphological patterns were chose~ b~~ause they ~ra the 

two classes of features best described br Venezky, aJ).d, if Gibson iJ; 

/ 
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correct ln statlng that they develop somewhat later, It was hoped that a 

deveIopmental trend m~ght emerge. 

Berko' s claSSlC studY (1958) suggested a means of testing for 

knowledge of spelllng patterns. She tested for knowledge of morphological 

rules uSlng nonsense syllab les. For example, she assumed that If a chi Id 

can supply the ~orrect ~lutal €nding ta a made-up ndun, he has internali zed 

a work.~ng system of the plural allomorph Isl ln Engl1sh, and is able to 

general1ze to new cases and ta select the rlght form. Following Berko's 

ratlonale, the deClsion was made, to study chlldren's ablilty ta abstract 

spelllng patterns by theu abil1ty to spell nonsense words. If a duld 

lS correctly able ta spell 'boys' or 'matches', 'One does Qat know whether 

he has mastered the spellmg of plurals or has simply learned two instances, 

If, however, he chooses or wntes 'otches' for the plural of 'otch', \ 

there 15 evidence that he has internallzed a rule for spelÎing one form 

of the plural and lS able ta generali ze to new cases. 
f--

The study attempts ta answe·r the following questions: 
# 

1. Do chi1dren, in fact, abstract and use patterns ln the speIIing 

process? 

2. Is there a developmental change in their abili ty to do so? 

3. Is the abili ty ta abstract patterns a_fattor in spelling 

ablli ty? 

.. 
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METHOD 

SubJects 

• The subJects were students f~m three dlfferent schools in 

the Protestant School Board of Greater Montreal whose school population 

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

Critena for selectlOn were: 
~, 

1. Intelligence within the range 90-120' on the Lorge-Thorndike, 
/ 

Intelligence Tests, hevel 2, Form B for Grades Z and 3, and Level 3, 

Form A for Grades 4 and 5; 

2. At least average academic achiev.ement with no grad~peated 

sinee starting school, and eurrently ma~lng satisfa~tory progress; 

3. No Indication of specifie learning problemsj 

4. No severe uncorreeted visual or hearing prob lem, and 

s. English as a native language. 

A total of 249 children who met the above criteria were Ere-

tested on the Spelling subtest of the Durrell Analysis of Reading 

Difficulty, with 59 children in Grade 2 and 61 in Grade 3 ~ested on 

List l, and 58 in Grade 4 and 64 in Grade 5 tested on List 2. At eaeh 

grade level the 20 highest seorers wére assigned to the Good Spellers 
, 

group and the 20 lowest seorers were assigned to the Poor Spéllers 

group, providing 40 subjects at eaeh grade levei for a total of 160 

subjects. Sex, mean and range of age, IQ, and spe-l.ling scores on the-

Durrell Spel}ing Test for eaeh group at each grade level are shown in 

Table 2. 

( 

, 



• • 
" 

TABLE 2 
" 

Mean and, range of age, IQ, and spelling test scor,es and dlstributlon of sex for 20 good CG) and 20 poor CP) 

~. 
spellers at each grade 1eve1 from 2 to 5. " 

~ 

Age (yrs. mos.) Sex Lorge-Tho~ndike IQ Durrell Spe111ng Scores Sp€l1ing 

• Grade l1ean Range Male Fema1e Mean Range Mean Range Classification 

2 7-6 7-1 - 8-0 10 10 101.1 90 - 115 1.2 o - 2 P 

2 7-7 
J 7-2 - 8-2 10\ 10 106.5 91 - 119 12.8 9 17 G 

3 8-6 8-1 9-1 10 " 10 100.2 93 116 8.7 3 12 P tA 
0 

3 8-5 8-0 - '9-0 8 12 107:3 97 - 120 16.9 16 - 18 G 

4 9-6 9-1' - 10-7- 13 7 106.3 91 - 117 3.8 1 - 5 P 

-\ 
~ 4 9-5 9-0 - 10-0 12 8 114.4 96 - 120 11.8 9 - 18 G 

5 10-7 9-8 - 11-6 14 6 96.4 90 - 110 9.0 2 - 12 P 

5 10-6 10-1 - 11-0 7 13 108.8 91 - 119 17,3 16 - 19 G 
ri 

~~ 
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Test Construction 

As mentioned earlier, there has nGt as yet been a careful 

lingui.,stlc description and analysis of patterning in the process of 

going frbm sound ta spelling. Hence, there is no body of recognized 

spe lling patterns or rules WhiCh have a firm theoretical basis. What 

are claimed to be 'spe1ling rules' in spellers, spe1ling work-books, 

or texts on educational methods are essentially arbi trary judgements. 
" 

Many of these books were perused :ln search of sui table spelling patterns 

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

Childs and Childs (1963), Cox (1971) andf Glllingham and Stillman (1960). 

Sorne lingui s ts 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. 
ru1e noted in an educationa1 source was selected ,for this study unless " 

it aise had been noted in a linguistic source. Most" of the patterns 

finally selected were derived from Vene·zky's (1970) work' on reading 

patterns. In construction of the multiple-choice tests, selection of 

the incorrect alternatives wét'S in part biSed on the p.resent writer's 

experience with the spe1ling errors of chiidren. 

Pi lot s tudies. wi th a -pre liminary set of items were conducted 

in Grades 2 and 5 and wi th university s tudents. Sorne items were, found 

tobe poorly designed in that they contained competing patterns. (For 

example. the stimulus W'Ord was /mav/ and the choices were ~, mav and 

mavv. The graphotactic ~ le wh ich forbids a final v conflicted' wi th the 

pattern that ! acts as a marker to indicate the 'long' vowe1 correspon-

dence.) Such iteUls were eliminated. The prelimin~ry test was composed 

'" " ' 
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of 46 items which included three types of patterns: regular phoneme-

grapheme correspondences, those related to morphology, and those ~on-

" cerned with the internaI structure of the orthography. It was decided .. 
for the purposes of thls study, to eliminate those patterns related to 

phoneme-grapheme correspondence and use only those related to morphôlogy 

and the orthography. Thirty ItemS, exemplifYIng two types of patterns, 

13 relatIng to morphology and 17 relating to the internaI structure of 

the orthography were selected for the final tests. 

Fi ve of the morphological Items were related to the spelling 

(ff the plural. The plurali ty of nouns is marked in the writing system" 

by~. There are, however, thl'ee dif,ferent phonetic reallzations 

depending on the final sound of the word (/s/, /z/, laz/). In each 

case th«1 particular phonetie realuation required by the eontext is 

prédictable. There is rio need to show the different phonetic realizations 

of the plural wi th different symbols, because the corree,t phonetie 

values will be assigned automatically by any native speaker through phono-

logical rules that he has no choice but to apply. One item deait wi th 

the spelling of the plural of a word ending in an unvoiced stop 

(15/--7 ~. another deait with the spelling of the plural of a ward 
,J 

ending in a sibilant (/az/~ es)) a third item involved the s,pelling 
\ . 

,of the plural of a word ending i~ a voiced stop (/z/~ ~, a fourth 

item deal t wi th the plural of a word ending in a long or free vowel, 

other than l/aII (/z/-4 ~, and the fifth item dealt wi th the spelling 

?f the p1ural of a word ending in long or free I/aI/. Here there is an 

alternatio~ of i and y on orthographie considerations and the usé of es 

as the plura~ marker. References for these items are Bannantyne and 

Cotterell (1966), Childs ~nd Childs (1963), Cox (1971), Dale (1972), 

( , ' 
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Day and Lightbody (1971), ~lima (1972), MacKay, Thompson and Schaub 

(1971) and Venezky (1970). 

Three of the morrho10g1ca1 items were re1ated to the spelling 

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

three different phonetic reali,zations (ldl, Itl, lad/), depending on 

the final sound of the word. In each case the phonetiQ realilation is r 
predictable and 1S assigned automatically by the native speaker. One 

item dealt with the spelling of the past tense of a word en ding in a 

voiced consonant (ld/~ ~. another dealt'with the past tense of a 
. . ~, 

verb enèing in an a1veolar stop (/e:d/-4 ~, and' the third item was 

'concerned Wl th the sp~ 111ng of the past tense of a word that ends in an 

unvoiced consonant (/t/~ ed)~ Refer~nces for these items "are Childs 
, 

and Childs (1963), Cox (1971), Dale (1972), Day and Li\ghtbody (1971), 

MacKay J Thompson and Schaub (1971) and Venezky (1970). 

1:wo morphologica1 items were concerned with the spelling of" 

the s ingular art'd plural possessive. 'The singular possessive is regularly 

spelled ~ and the plural passéssive is spelled~. References for 

these items are Childs and Childs (1'963), Cox (1971), Day ahd Lightbody 

(1971). Klima (1972). Ma,cKay. Thompson and Schaub (1971) and Venezky 

(1970) . 

Three marphologica1 items dea1t with the spe1ling of adjectives. 
~ 

The spelling of the comparative adjective is eon$istently represented 

as~. The spelling of the superlative adjective is lI\arked by ~. 

Final unstressed /11 is consistently spelled r. when the ward is an 

adjecti ve.' References for these i 'tems are Childs and Childs (1963), 

Cox C197l), .Cronnell (1971b) and Day and Lightbody (1971). 
,.q 

Ten orthographie items dea1t with vowel cQrrespondence. In 

._~ -" ... -' . 
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two 'of these, ~ acted as a marker to indicate the . long '{owe1 correspon-

den ce C/CVC/---4 CVCe). References fOf these items are Bannantyne and 

Co'tterell (l966), Cox (1971),' Cronnell (l971b). Day and Ligtt~ody (1971), 

MacKay, Thompson and Schaub (1971) and Venezky (1970). In eight of the 
, 

items. there was an alternation of a sIngle and a double consonant to 

indicate voweJ correspondence; a double consonant indicating a checked 

or short vowel, and 11 single consonant indicating a long or free vowel. 

In one item. tch was ~nsidered to function as a doub1ing of ch, and in 

another ~ acted as 'a doubling of.s.- (Venezky, 1970). There was one 

i tern dealing wi th a polysyllabic word ln which the doubling of the final 

consonant before a suffix beginning wlth a vo~el depended on the final 

syllab1e being stressed. References for these items are Bannantyne and 

Cotterell (1966), ChlWS and Childs (1963). Cox (1971). Cronnell (1971b), 

bay and Lightbody (1971). MacKay, 11t0mpson and Schaub (1971) and Venezky 

(1970) . 

Seven orthographi c items deal t . w i th consonant, corresponqence. 

In one i tern, !. acted as a marker to indicate the 'soft' pronunciation of 

J BI J 1. and in two items. e acted as a marker to indi ca te the 'soft' pro-

nunciation of c/s/. Non-morphemic. final 151 after a free vowe1 or /n/ 

is commonly spelled ~. References for these items are Bannantyne and 

Cottere 11 (1966), Cox -(1971), Day and Lightbody (1971) and Venezky (1970). 

~ One item was concerned with. the,spelling of initial /kwl as 9.!!.. 

The let ter B.. is nevel' used a1one, but is a1ways followed by ~. making a 

spelling unit~. References for this item are Ba.nnanty:ne and Cotterell 

(1966). CQx (1971), Day and l.ightbody (1971) and Venezky (1970). 

Three items dealt with the spel1ing of sy11abic consonants.~ 

o/and noceur in English words' at the end or a word after a 
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consonant ~hey become syllabiù. Môst native speakers perceive a vowel 

before a syllabic liquid or nasal beeause they know that the peak of 

most syllables is a vowel and because it is usually represented in the 

spelling. The most conunon spelling for final Il!/ is~, and the most 

common spelling for flnal Im!/ lS Vm lexcept after lei or Iz/, where it 

is ~ as in rhythm and schism). Syl1abic /n!1 ,is spe11ed Vn. References 
. \ 

for these items are Cox (1971J, Cronnel (1971b), Day and Lightbody 
1 -

(1971), MacKar, Thompson and Schaub (1971), R~ad (1971) and Venezky 

(1970),. 

Tests 

Three 30-item tests were constructed using the same morpho1ogical . 
and orthographie sub-patterns. Tests 1 and 2 can be found in Appendix A. 

Test 1 is a mult'iple-choice test of nonsense words. The carrier phrase, 

choices and type of pattern and sub-pattern for each item are shown in 

T~b1e 3. An explanation of the choices for Test 1 can be found in 

Appendix B. Test 2 is a mu1tiple-choice test of Eng1ish words containing 

the same pâtterns 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 ta choose very fami1iar words for Test 2. Of the 30 

words chosen~ 23 were from the most frequent 1,000 words, six from the 

most frequent 2,600 words and one from the most frequent 3,000 words 

(Thorndike and Lorge, 1944). Test 2 was designed in arder to compare 

children's performance on nonsense words with that on re~l words. Test 3 

is a test of nonsense words written from dicta~ion. The carrier ph~se 

and type of pattern and sub-pattern for each item are shawn in Table 5. 

. 
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TABLE 3 

Carrier phràses and ch~ices used in Test 1 (multiple-choice, nonsense words), with type of spelllng pattern, 

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

1. 
2. 
3, 
4. 
S. 
6. 
7. 
8. 
9. 

10. 

11. 

12. 
1'3. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

Carrier Phrase 

1 have two 
) Please give me three 

We saw five on the bus. 
He needs ten--
1 -hi t four 
Can you give'me a 
Please pass the ___ ~ 
I will it tonight.
Do you WiÏrÏt to ? ' 
1 have a wap th~wears a hat. 
My hat is bl~e. 
I had ,a wap. Now I have two of 
them. Both hats are blue. 
That is his. 
We ~o work this morning. 
Yesterday he his coat. 
on Sunday we -- in the park. 
The is open. 
1 liie to 
Where is my ? 
Paipt the --red. 

-
The men--were on Friday. 
That costs-i dollar. 
A' 7day keeps the doctor away. 
Hé is his brother. 
Let's go to the . 
She has a good --
It is a day-.-
My boat ~ than yours. 
This is the-- book I ever read. 
They will the baby. 
They are --very slowly. 

Choices ~ 

fopse 
otcJ:1s 
ruds 
flaze 
smies 
liss 
zil 
hap 
nike 

waps' 

waps' 
quiff 
rallde 
laddid 
poshd 
bouge 
voche 
hoffl 
bige 
èngated 
hatm 
luddn 
kabbing 
rance ---gays 
pendey 
jister 
jankist 
stiden 
fiping 

~ 

fops 
otchez 
rudz 
flayes 
smys 
lis 
zill 
hayp 
nik 

wa.ps 

waps 
qwiff 
ralled 
ladded 
posht 
bou] 
votch 
hoffel 
bij
engatted 
hattm 
ludden 
kabeing 
ranc 
goic 
~ 
jistir 
jankust 
styden 
fipping 

fopes 
,otches 
rudes 
flays 
smize 
lise 
zile 
hape 
nyk 

w'ap's 

wàp's 
kwiff 
ralld 
laddud 
poshed 
boug 
voeh 
hoffle 
bidge 
engaded 
hattom 
Iudn 
kabing 
rans 
goice 
pende 
jistr 
jankest 
stidden 
fipeing 

Pattern and Suo-Pattern 

M ~9luralization 
M Pluralization 
M Pluralization 
M Pluralization 
M Pluralization 
0, Vowel correspondence 
o Vowei correspondence 
o Vowei correspondence 
o Vowel correspondence 

M Singular possessive 

M Plural possessive 
o Consonant correspondence 
M Past tense \ 
M Past tense 
M Past tense 
o Consonant correspondence 
o Vowel correspondence 
o Syllabic consonant 
o Vowel correspondence 
o Vowel correspondence 
o Syllabie consonant 
o Syliabic consonant 
o Vowel correspondence 
o Consonant correspondence 
o Consonant correspondence 
M Adjectival'~. 
M Comparative 
M Superlative 
o Vowel correspondence 
o Vowel correspondence 

~ 
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TABLE 4 • Carrier 'phrases and choi~es used in Tést.2 (multiple-choice, real words), with type of spelling pattern, 

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

1. 
2. 
3. 
4. 
S. 
6. 
7. 
8. 
9. 

la. 

p. 

12. 1 

13. 
14. 
15. 
16. 
17.-
18. 
19. 
20. 
21.. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

r- ---------- --------~ 

Carrier PhTase Choices Pattern and Sub-Pattern· 

I have two 
PLease give-më three 
There are three in my room. 
1 saw five 
He hi t four-
You gave me --. 
He be home-soon. 
Wh. is your ? 
They - to watch TV. 
1 have-i cat that wears a hat. 
My hat is blue. 
I had a cat. Now 1 have two of 
them'. Both hats are biue. 
This is good. 
He __ last 1}ight. 
Yesterday he _ his coat. 

, On Sunday 1 _ my hair. 
Tell me your . 
Do your shoes--- ? 
She wants a more., 
Don't go near the ,,4 

He that he was late. 
There is a hole in the 
It happened aIl of a _ -,-
The baby is --
l brush my teeth a day. 
She has a good -.-
It is a beach. 
My boat is than yours. 
He has the hair. 
They will ___ the road. 
We are for supper. 

tbpse 
matchs 
beds 
p1aze 
flies 
less 
wil 
nam 
like 

cats' 

cats' 
quite 
callde 
needid 
washd 
~ 
~ache 
litt1 
ege 
regreted 
botm 
suddn 
smilling 
once 
voys 
sandey 
faster 
shortist 
widert 
stoping 

tops 
matchez 
bedz 
playes 
flys 
les 
will 
naym 
lik 

cats 

cats 
qwite 
called 
needed 
washt 
a1j 
match 
Httei 
ej 
regretted 
bottm 
,sudden 
smileing 
one 
voic 
sandy 
fastir 
shortust 
wyden 
stopping 

topes 
matches 
bedes 
~ 
flize 
lese 
wile 
name 
lyk 

t 
cat's 

cat's 
kwite 
calld 
needud 
washed 
aig 
maeh 
li tt1e 
edge 
regreded 
bot tom 
sudn 
smiling 
ons 
VOTee 
sande 
fastr 
shortest 
widden 

y 

stopeing 

M 
M 

M 
M 
M 
o 
o 
o 
o 

M 

M 
o 
M 
M 
M 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
M 
M 
M 
o 
o 

Pluralization 
Pluralization 
Plurali zation 
Pluralization 
Pluralization 
Vowel correspondence 
Vowei correspondence 
Vowei correspondence 
Vowel correspondence 

Singular possessive 

Plural possessive 
Consonant correspondence 
Past tense 
Past tense 
Past tense 
Consonartt correspondence 
Vowel correspondence 
Syllabic consonant 
Vowel correspondence 
Vowel correspondence 
Syllabic C0nsonant 
Syllabic consonant 
Vowel correspondence 
Consonant correspondence 
Consonant correspondenee 
Adjecti~r. 
Comparative 
Superlative 
Vowel 'correspondence 
Vowei correspondence 

V. 
'-l 
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TABLE 

1 

5 

" " ~ .. , 
~ 

~~ 

~ 
Carrier phrases used}n Test 3 (nonsense words written to,dietati~n) with type of spelling pattern, morPhOlOg~ . 

(M) or orthographie (0), indicated for eaeh.item. The stimulus word is underlined. = ~ 

l. 
2. 
3. 
4. 
5. 
6" 
7. 

- 8. 
9. 

10. 

11. 

12. 
13. 
14. 
lS. 
16. 
'17. 

118. 
19 ... 
20. , 
21. 
22. 
23. 
24. 
2S. 

'26. 
27. 
28. 
29. 
30. 

Carrier Phrase 

1 have two hups. 
Please give me three ratches. 
We saw five fids on the bus. 
He needs ten drays. 
1 hit four bries. 
Can you give-me-a tess? 
P1ease pass the vi~ 

. 1 wi 11- gabe. i t tonight. 
Do you want to vike? 
1 have a tad that wears a hat. 
My rad's hat is b1ue. 
I h~rad, but now 1 have two of 
Both rads' hats are b1ue. 

them. 

'Ibat 'quab i~ his. 
We lebbed to work this morning. 
Yesterday he joded his coat. 
Last Sunday we mished in thé park. 
The nage is open. . 
I like to hotCh. 
Where is m'YJUffle? 
Paint the widge red .. 
The men were enlatted on Friday. 
That raffom costs a dollar. 
A gadden a day k~eps the doetor away. 
He is bi'ning his brother. 
Let's go to a wance. 
She has a godd goice. 
,It is a rundy day. 
My boat goes vister·th~\yours. 
This is the gobbest book 1 ever reado. 
They will biden the baby. 

. They are zabbIilg very slowly. 

.. 

M 
M 
M 
M 
M 
0 
0 
0 
0 

M 

M 
0 
M 
M 
M 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
M 
M 
M 
0 

... 0 

Pattern and Sub-Pattern 

Pluralization 
Pluralization 
Plurali zation 
Plurali zation 
Plurali z~ion 
Vowel correspondence 
Vowel eorrespondenee 
Vowel eorrespondence 
Vowel correspondence 

Singular possessiye 

Plural possessive 
Consonant correspondenee. 
Past tense 
Past tense 
Past tense 
Consonant correspondence 
Vowel correspondence 
Syllabic eonsonant 
Vowel eorrespondenee 
Vowel correspondenee 
Syllabic consonant 
Syllabic consonant 
Vowel correspondenee. 

. Consonant correspondence 
Consonant correspondence 
Adjectival l-
Comparatiye 
Superl~tive 

Vowel correspondence 
Vowel correspondence 

Vol 
00 

.... 

~ 

" 

, 
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The words were differeqt hom those used in Test l, 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 he greater proof of know1edge of the patterns being tested 

in Test 1. 
, , 

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

of no partieular importance to the orthographie items. However, for the 

morphologica1 ite~s it was of crucial importance. Only by attending to 

the carrier phrase in these items could the correct choice be made or .. 
spelled. 

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

answer waS under1ined, eircled or somehow indicated. If none, or more 

than one, of the alternatives was circled or underlined, the item was 

scored as incorrect. In Test 3, an i telll was scored correct if tbat 

section of the ward demonstrating knowledge of the pattern was spelled 

correctly. For instance, in Item 3, bids, feds orufibs wou1d he con-
, ---- --

sidered as the correct spelling of th.e pattern exemplified "in /fIds/. 

whereas fidz would he 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). 

" 

• 
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A, H, s(AB}, C 

;here A ~ G,ade levels 2, 3, 4 and 5 

B ----.. Spelling Ability. gooé and poor 

C --4 Spelling Patterns. morphologieal 

and orthographie 

D ---> Subj'ects. nested in A ancra with ~ 

repeated ~easures on C 

Procedure of • 

Subjects were tested as a group in their own c1assroom. An 

examiner and an assistant were always present. Ea~h of the tests was 

administered separately with imini~um lapse of two'hours between tests. 

The three 't~sts were always pre,sented in the order Test 1,' Test 2 and 

Test 3. The children 'were asked to write their narne 'and grade in the 

space provided on the first page. 
,\ 

The nature of the test was briefly 
, 

and simply deseribed to the children. ~for eaeh test there were two 
, 

practice items. The first of these, was demonstrated on' the blackboard. 

For the twp~ mu}tiple-ehQi'ce .tests the ,ehiidren. were li-ked, t~ cross out 

an item if they changed their mind and wished to make a new.ehoiee . 
• 

For each 'i ~em the examiner said the word, ,then a carrier phrase con-

taining the wor~. and then repe.sted the word. The examiner repeated 
, . 

an item if requested, to do so. The children wère encouraged t,o gu~s~ .. 

if 'the y were unsure of the answer. 

. . 

1 



" 

• 

-
" 

1 

41 

.. RESULTS, 

\ 
Comparisons ainong and between groups Wére made l,l,Sing analysis . 

of \tari~nce and analysis of. covariance programs (Dixon, '1970)" and p_roduct-

moment oorrela~jons. An analysis of variance was perforrned on each of 

the. three tests: ,Test'I - multiple-choiee, nonsense words, Test 2 -

multiple-choice, real words, and Test 3 - nonsense words written from 

d~tation. The independent variables were Grade CA), Spel,ling Al?ility 

(B), and Spelling Patterns CC). 

Test 1 (multiple-'Choice, nonsense words) 

~ 
Table 6 shows the 'percentage of correct resPQnses for Test 1 

as a function of Grade,' 'Spelling Ability and Spelling Patterns (morpho~ . ,1~, Jo 

, 
togieai and o~thographit) for 20 goed and 20 poor spellers at eaçh grade - , 

level from two to fi ve. J P.ercentage of correct responses lncreased 
\ 

systema'tically from grade ,to grade. Only in one instaneè (gobd speller.g , , 

'on orthographie patterns from Grade 3 to Grade 4) was there no appreciable 
. ~ , 

Good spellers clearly better than po or spellers for eae~ lncrease. were 
~ , 

pattern"at each grade level. Good spe Il ers tended to find orthographie 
~ . 

patterns easier than morphological patterns, while the reverse was true 

for poor spellers. As a consequence, overalr pe~centages on the two , . 
• 

patterns for eombined groups .were very similar. Poor spellers d~splayed 

lit~eJ 
1 

logi~al 

\ . 
if aoy~ kn9wle1ge .of spelling patterrs.until Grade 4. On m~rpho-

p~ttern~ pOOl' spellers performed at chanc~ level in Grade 2 and not 
;?',. . 

\ • c • 
above ~in Gral:le 3, whlle for or.thographic pattel11s t'hey were jus.t below ... far 

(j 
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~ 
Percent age of correct responses on Test l (multiple-cholce, nonsense words) as a functlon of Grade, Spel1lng Ability ar/cl Spelling Patterns, morphologrcal (M) and orthographIe (0), where 20 good and 20 poor spellers we·re 

"" 
tested at eaèh grade, 

" 

-Poor Spe Hers r-;:--.... , ltf 
Grade M 0 M & 0 

2 31 25 28 

! 3 
46 36 41 

4 S2 57 ss 

5 67 64 65 

Mea.t;l . 49 45 47 

Gaod Spellers \ 
~1 o roI 1; 0 

53 51 52 

59 69 64 

66 69 68 

75 82 79 

63 68 66 

. 

~ 

"" 
. i Cornblned Groups 

M o M & 0 

42 38 40 

S2 S3 52 

59 63 61 

71 73 72 

56 S6 

~" ~ ~ .. ~ 
-_._-_.~ 

" 
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~" 
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chance at the Grade 2 level and Just above chance at Grade 3. Good 

speIle~ were weIl above chance at Grade 2. The performance of the second 

grade good spel1ers lS comparable ta that of the fourth grade poor spellers. 

Table 7 shows the results of the ana1ysis of variance for Test 1. 

There were highly slgniflcant Grade (A) and Spe11ing Ability (B) effects, 
1 

but the Spelling'Patterns (C) ~ffect was not slgnlficant. Although the 

difference between the good spe1Iers and the poor spellers tended to 

decrease over grades (Tabl~ 6), the AB interact\on was not signiflcant. 

The slgnlflcant BC Interaction (Figure 1) demonstrated that the twa gro~ps 

of spellers performed dlfferently on the two types of patterns, as des-

cribed above. The slgnifleant ABC interaction (FIgure 2) oecurred because 

the dlfferent trends for morphologieal and orthographie patterns ',~9r good 

and poor spellers (BC Interaction) were not consistent over each grade 

leve~. The superiorlty of morphologiea1 patterns over orthographie 

patterns for poor spe11ers did not occur in Grade 4, while the superiority 

of orthographIe patterns over morphological patterns for good spellers 

did not OCeur in Grade 2. 

Test 2 (multlple-ehoiee, real words) 

Table 8 shows the percentage of correct responses for Test 2, 

~was the case for Test l, pereentage of correct responses increased 

from grade to grade; good spellers, wePe elearly better than poor spellers 

for each pattern at each grade leveI, ana the differenee between the two 

groups of spe11ers was lèss marked ~n the higher grades than in the lower 

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

was higher for orthographie patterns than for morphological patterns. .' 
/ 
~ 

.. , 
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TABLE 7 

Summary of ana1ysIs of varIance for Test l (mu1 tIple-cholce. nonsense 

words) . 

MS df F Signiflcance Leve1 

Grade (A) 1:1693.510 3 51.441 .001 

Spe11ing Ability (B) 27615.450 1 -96.681 .001 

Spelllng Patterns CC) 41.688 l .292 NS 

AB 739.023 3 2.587 NS 

AC 217.881 3 - 1. 524 NS 

. 
BC 1323.970 1 9.259 . .005 

,(AB) ~ 285.636 152 

ABC 435.20B 3 3.044 .05 • 
sC(AS) 142.998 152 
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Figure 1:~ Interaction of Spelling Ability and Spelling Patterns, 

'Orthographie lG) and morphologieal (M) - Test 1. 
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Figûre 2: Interaction of Grade, Spelling Ability and Spelling 

Patterns. orthographie (0) and morphological (M) - Test 1. 
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TABLE 8 

Percentage of correct responses on Test ~ (multiple-cholce, real words) as a function of Grade, Spel11ng Abllity 
• 

~d Spelling Pattérns~ morphologieal (M) and orthographie (o.), where 20 good and 20 poor spel1ers were tested 
~ 

) 

s:t each grade. . ~} ~ 

~ 1 

Poor Spe11ers Good Spe llers Comblned Groups 

Grade- M - 0. M & 0. M 0. toI & 0. M 0. M & 0. 

2 40 40 40 70 73 72 55 57 56 

3 61 67 64 77 88 83 69 78 73 

, 

4 72 ·78 75 .. 
85 89 87 78 84 81 

~._~ ~;. 

----5 86 89 87 93 95 94 89 92 91 

Mean 64 69 67 81 86 84 73 77 
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......: The Grade 2 poor spel,lers' performance slightly exceeded chance al7d 

indieated sorne knowledge of spelling patterns in real words. As in 

Test 1, the 'Grade 2'good spellers performed as weIl as the Grade 4 poor 

spellers. 

Table 9 shows the results of the analysis of variance for Test 2. 

There were slgnlfieant Grade (A), Spèlling Ability '(B) and Spelling Patterns 

CC) effects. The AB ïnter~etion was significant tFigure 3). It reflected 

the smaller difference between the two groups of spellers in the hlgher 

grades. None of-the remaining interaet10ns (AC, BC, ABC) was signifieant~ 

Test 3 (nonsense words written from dictation) 

Table 10 shows the pereentage of correct respohses for Test 3. 
, 

Scores on the test increase~ from grade to grade. The largest inerease 

'. was from Grad~ 2 to Grade 3. The good speHers we~e c1early bètter than 

the poor spel1ers for eaeh type. of pattern at each grade level. The 

gap between the two groups was mueh less in Grades 4 and 5 than in 

Grades 2 and 3. The good spel1ers performed slightly better on ortho

graphie patterns than on morpholbiical patterns, while the poor spellers 

performed slightIy better on motphologieai patterns. A~ in Test 1, 

Grade 2 poor spellers knew almost no patterns, but by Grade 3 knew aimost 

a third of them. The Grade 2 gOQd spellers' performance fell just below 

that of the Grade ~ poor spellers. 

Table Il shows the results of the analysis of vari~ce for 

Test 3. There were significant Grade (A) 'ani~pèlling Ability (8), but 

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

~ • 
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TABLE 9 

Summary of analysls of variance for Test 2 (multIple-cholce, real words). 

Grade (A) 

Spell1ng AbIllty (B) 

Spelling Patterns CC) 

AB 

AC 

BC 

s (AB) 

ABC 

sC(AB) 

MS 

1735.500 

23841. 240 

1697.864 

2420.874 

191.422 

22.313 

df 

3 

1 

1 
., 

3 

3 

1 

180.684 152 

34.01'8 3 

74.9DO 152 

• 

F Signlflcance Level 

.1 

96.165 - .001 

131. 950 .001 

22.668 .001 

13.398 .001 

2.556 NS 

.299 NS 

.454 NS 

-
l " 
\ 1 -
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Figure 3: Interaction of Grade and Spelling Ability - Test 2. 
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TABLE 10 

Percentage of correct responses on Test 3 (nonsense words wrltten to dlctation) as a function of Grade, Spelling 

___ Ab; lit}' and spetlin-g-Pa~rns, morpho1ogica1 (M) and orthographlc (0), where 20 good and 20 poor spellers were 

tested at each grade. 

'<i 

Poor Spellers GQod Spellers Combined Groups 

Grade M 0 M & 0 M 0 M & 0 M 0 ~1 & o. 

-
2 8 6 7 

\ 
41 39 40 25 22 1'3 

-->~ 
------ , 

3 28 29 29 59 59 59 43 44 44 

4 47 50 49 63 71 67 S5 60 58 

S 70 S9. 64 78 88 83 74 73 74 

Mean 38 36 37 60 64 62 49 50 

• 

Ul .-

\ 
~, 
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TABLE 11 

Summary of analysis of variance for Test 3 (nonsense words wrltten ta 

dictatlOn) . 

• ==============-=====================-========================= 
MS df F Signiflcance Level 

Grade (A) 36257.870 . 3 133.281 .001 

Spelllng Ablllty (8) 50295.430 1 184.882 .001 

Spelllng Patterns CC) 45.753 1 .436 NS 

1 AB 1277 .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 .ops 

\ 
( 

sC(AB) 105.008 152 

, 
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(FIgure 4) refl~cted the smaller difference between the two groups of 

'" spellers in the higher grades. The sig~ificant BC interaction (Figure 

5) indicated that the two groups of spellers performed differently on 

the two spelllng patterns as described above. The signiflcant ABC 

Interaction (FIgure 6) occurred because the dlfferent trends for morpho-

logical and orthographie pa~,terns for good and poor spellers (BC inter-

action described above) were not con,sistent over each grade level. The 

superlorlty of orthographie patterns over'morphologieal patterns for 

good spellers, n~ted ln the BC interactIon, appears only in Grades 4 

and S, while the superiority of morphologieal patterns over orthographic 

patterns for poor spellers appears only in Grade S. The trend for the 

dlfference between the two groups of spell~rs to lessen in the higher 

grade (AB interiletion) was much stronger for morphol,ogieal patterns than 

for orthographIe patterns. 

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

In aIl three of the analyses of variance there were significant 

main effects for Grade (A) and Spelling Ability (8). Spelling Patterns 

(C) was significant only for Test 2 (multiple-choice, reai words) where 

scores on orthographie patterns were higher than those for rnorphological 

patterns. There was a significant AB interaction for Tests 2 and 3 . 

The two groups performed less differently in the higher grades. The 

trend for Test 1 was aiso in.this direction, but it did notJreach 

significance. The AC interaction was not significant in any, of the • 
tests, indicating that the relationship between the scores for the ~wo 

spelling patterns did not change appreciably from grade to grade for the 
• 

.lI' l 
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Figure 5: Interaction of ~pelling A?iFty an~1 Spelling p~e.rns. 
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FIgure 6: InteractIOn of Grade, Spelling Ab~lity and Spelling 

Patterns, orthographie (0) and morphological CM) - Test 3. 
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two groups takel), together. The BC Interaction and the ABC lnteracr 

were S Ignificant for Tests 1 and 3. For bath of these' tests InVTJlng 

nonsense words, poor spellers tended ta flncl morphologieal patt~rns 

caSIer than orthographlC patterns; while the reverse was true for good 

spellers However, the se trends were not perfeet ly consIstent. In 

Test l the morphologicai supenori ty deer,eased Wl th grade level for the 

poor speIIers, whereas the orthographIc supenorl ty lncreased wi th grade 

level fœ- good spellers, In Test 3, the respective morphological and 

orthographIe sUp'enoTl ties only emergecl ln the hlgher grades, On the , 
two tests uSIng nonsense words (Tests land 3) poor spellers ln Grade 2 

displayed httle, If any, knowledge of spelllng patterns. On Test 2, 

the Grade 2 yoor spe llers performed only Just above chance leve l, The 

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

poor speller~ aU of the tests. 

To rul~t the posslbIlity that sorne of the signlficant effeets 

were partlally attrlbutab1e to covariance of the experimental vanables 

wi th intelligence. an,.,analysis of covariance was carned out on éach of 

the three tests, covaryIng for Intelligence test scores. AlI of the 

main effects'and interactions remained significant, and indeed, the 

AB Interaction gecame significant Cp < .05) for Test 1. 

Ta rule out the possibility that differences between ortho-

graphIe" and morphological items occurred merely as a functlOn of the 
1 

particular samples of items that were chosen, quasi-F ratios were calcu-

lated for each test, as suggested by Clark (1973). Another set of 

analyses of variance, using indivldual items as a random factor 

(Balanova S, 1968) was carried out for each o,f the three tests. With 

the new F-ratios (F
2 

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

F'(i, j) = 

where FI (the orIgInal F-ratio) has n and nI degrees of freedom and F 2 

(the new F-rat.Io) has n and n
2 

degrees of freedom and i = n. J was 

calculated from the formula: 

,., 
(F 1 + F ) .. 

2 
J = 

F 2 
1 

F 2 
2 

-+ 
n2 nI 

(Clark, '1973, P .47). In aIl cases where there was a non-significant -
mIn FI, a max FI was calculated uSlng the following formulae: 

a) max FI = (1 + F * 1 3 FI) min FI for FI> F 2 

and .. 
b) max FI = Cl + F3* 1 F

2
) min. FI for F 2> FI 

Clarke, 1973, p. 47). 
"-
'"For aIl of the tests the mIn FI was significant (p < .001) 

only for t~~ G!ade and Spelling Abiiity effects. The difference between 

• 
Spelling Patterns on Test 2 became non-significant, as did aIl significant 

interactions. The only significant max FI. CP < . 05') was in Test 3 for 

the Grade by Speiling Ability interaction. These results are supportive 

of the original highly significant Grade and Spelling Ability effects; 

however, they lend no support to the trend noted in pattern difference 

between'groups. Thus, conclusions regarding diffe~ences between the 

spe1ling patterns must be restricted to the items that were chosen. 

Further testfng on other populations and using other test words would 
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resolve whether thére are differences between the two spelllng patterns. \ 

Figure 7 shows the re latlve difficulty of each tt;st, As 

,expected, scores on Test 2 (multlple-choice, rea'l ~ords) we~e hlgher 

r) 
than those on the other two tests. Scores on Test l (multiple-cholce, 

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

wri tten from dictation) except at the Grade 5 level. Here there was a 

reversaI, _~i th lest 3 scores hlgher than Test 1 scores. An examlnation 

of Tables 6 and 10 shows that this 'supcriority of Test 3 over Test 1 at 

the Grade 5 level 1S consistent for both morpho logical and orthographie 

pa t terns for goad spclle4s. but only for morpho laglcal patterns far the 

poor speller,s. Because a different mode of response (written) was 

used in Test 3, i t was not: appropnate ta compare the three tests in 
) 

a 'single analysis of vanance. Hawever, an analysis of variance com-. ,-"-
~ 

the percent age correc7score ln 

than those ln Te!;t 1. 

1 

paring Tests 1 and 2 showed that 

Test 2 were slgnifican8Y higher 

Product-Moment Correlations 

. Ta further Investigate the relationship of p~ttern abstraction 

and the ability to spef'Î real words, product-moment correlations were 

caleulated for the good and poor spellers combined at each grade level 

,between IQ scores. Durrell SpellingTest scores, scores on Tests 1,2 , 
and 3, an~ the. orthographie and morphological sub-patterns in 0 each 

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

relations is shown in Appendix C. 

--~---------------------------------------~ . 
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IQ Test Scores. The product-moment correlatlons of intel-

Ilgence test scores with scores Qn the Durrell Spe~ling Test and the 

three experimental tests for each grade are shown in Table 1'2. Intel-

llgence test scores correlated slgniflcantly wlth very few,spelling 

variables in Grades 2 and 3. At the Grade 2 level there was a signHicant .-
correlatlon wlth the Durrell Spelllng ~est and wlth Test 

Grade 3 level there were no 51gnlficant correlations. At the rade 4 

level lntelligence corielated slgnificantly wlth the Ourrel 

Test and each of the expenmental tests. At Grade 5 1 t 

signiflcantly wlth 'the Ourre"!l Test and Tests 2 and 3, 

Durrell Spelling Test. Table 13 shows the product-moment 

correlatlons of the Durrell Spelllng Test with each of the three tests 

for each grade. AlI correlatlons were slgniflcant. The correlatlons 

were hlgher for Grades 2 and 3 than for Grades 4 and S. In aIl but 

Grade 3, the Durrell"Spelllng Test correlated highest ~ith Test 3. One ... 
might have expected that the correlation would have been hlghest wi th 

Test 2 where real words were used. However, the high correlation of 

the Durrell Test with Test 3 aay be explained by the fact that both 

tests-employ sïmilar mpdes of response (i.e. wrîtten). 

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

intercorrelations among the three tests. 'The cor~elations were aIl 

relatively high, more 50 in Grades 2 and 3 than in Grades 4 and 5. The 

correlation between Tests 1 a~d 2, and between Tests 1 and 3 remained 

quite similar .for each grade. These results suggest that perhaps the 

three tests were aIl measur~g the same skills and that pattern abstrac

t~as operating in\:Jst 2 as well. 

, 

.cx A 
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TABLE 12 # 

Product-moment correlatIons of 1Q wlth the Durrell 5pellIng Test and 

ex~erImental tests for each grad~. 

Grade Durrell Spelllng Test Test 1 Test 2 Test 3 

1 

2 .32* .05 .41** 

3 .23 .21 .26 .16 

4 .57** .62* * .51** .52** 

5 .63** .24 .40* .58** 

~. \ . ... 
* p< .D5 ** p<. .01 

/ 

• 
/ 

) 



\ 

t 63 

TABLE 13 
1 \ 

Product-moment ~orrelatlons ~f Durrell Spell1ng test wlth the three 

experlmental tests for each grade. \ 
\ 

Grade Test 1 Test 2 Test 3 

.74 ** .89** 

3 .81** .81** .77** 

4 .62** .58** .70** 

5 .54** .58** .79** 

** p < .01 

.. 
1 
1 

1 
1 

\ 
.. 

\ 

- , 1 
·f 1 
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TABLE 14 

IntercorrelatlOns of Tests l, 2 'and 3 for each grade. 

Grade Test l/Test 2 Test l/Test :> Test 2/Test 3 

2 .75** .75** .69** 

3 .72** .72**' .80** 

4 .60** .61 ** .53** 

5 .62** .57** .61 ** 

** p<.Ol 

/ 

\ 

, 
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Spe111,ng Patterns. Tab)! 15 shows the product-moment cor-

relatIons of the Durrell Speiling Test wlth the speiling patterns in -.. 
the three tests at each grade. 1t corre1ateJ slgniflcantly with aIl 

of the test patterns at each grade level. For both of the tests 

emp10ylng nohsense words (Tests 1 and 3), the Durrell Spe11lng Test , 

corre1ated hlgher wlth the orth-ographlc patterns than with the morpho-
" 

logical patterns ln aIl grades. 

Morphologlcal and orthographlc patterns were almost aIl 

slgnlficantly correlated for each test at each grade level (Table 16), 

suggestlng consIderable lnterdependence of the Skills lnvolved. 

Item Analyses 

For each of the tests, three types of Item analysis were 

carried out: 1) ChI-square tests were per~'ormed ta t~t the\ slgnifi

canee of the' dlfference between the number, of good and poor spellers 

who passed each Item at each grade level. 2)'To estimate the grade . 
level at which patterns were mastered, 1 criterion of 15 children out 

of a possible 20 passing was chosen as an indication of the grade 

level at which the item was mastered. This proportion of passes is 

significantly greater than chance (p< .003). 3) The items in each 

test were rank ordered from easiest ta hardest. , 
Test 1. The resblts of the chi-square tests performed ta 

test the signifieance of t~e difference between the number of good 
) 

and poor spellers who passed Test 1 at each grade level ean be seen 

in Table i7. Twen~-two items (73.3% - 76.4% of orthographie items 

and 69.2\ of morphological items) discri~inated between'good and poor 

iE,!; i 

\. 
) 
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TABLE 15 

Product-moment correlations of the Durrell , Spelling Test wlth Spelling 
, cl' 

Patterns T mbrphological (M) and orthographlc (0) , in each grade. 1 '" 
Test 1 Test 2 Test 3 

t 
Grade M 0 M 0 M 0 

~t 1 
1 2 .61** .71** .78** .'75'** .77** .90** 

• 
1 .. 

f' 
~" 

1" 3 . 50*'* .82** . 67** .77** .73** . 74** 
t / 

4 .45** .54** .63*'" . 52* * .55** .60** 

5 .34** .58** .38** . 58** .44** .78** 

** p<.Ol 

• 

. . , 
')' 

... 
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TABLE 16 

Produët-moment correlations of orthographie and'morphologlcal patterns 

ln the three expenmental tests for each grade . 

Grade 

j , 

2 

3 

4 

5 

\ 

. .-

Test 1 

.59** 

.54** 

.28 

.58** 

* p <:: .05 

,. 

.. 
Test 2 Test 3 

.72** .78** 

f 
.63** .82** 

"" " .72** .68** 

.36* .34* 

** p<::' .01 

( 

" 

,', 
l" 

.', 
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TABLE 17 

Item analyses of Test 1. 

~ 

5ignif. diff. Grade 
between good & pattern 
poor spe Il ers mastered 

f 
fi Grade Rank 

Item Pattern and Sub -Pattern 2 3 4 5 Good Poor Order 

9. nike 0 Vowe1 correspondence * * 2 4 1 
1. fops M P1uralization * 3 2.5 

27. JIster M Compara,tive * * 4 4 2.5 
8. ~e 0 Vowe1 correspondence * * 2 4 
2. otctn M Plur~li zation.· * 3 5 5.5 

22. 1udd n 0 Syllabic consonant * 3 4 5.,5' 
7. zill 0 Vowel correspondence * 5 5 7 

13. ralled M Past ten&e 3 4 8.5. 
21. hattom 0 Syllabic consonant * * 3 4 8.5 
24. rance 0 Consonant correspondence * * 3 4 10 
14. ladded M Past tense * * 2 5 11 
17. votcn 0 Vowe1 correspondence * * * -4 12\ 
30. fipping 0 Vowe1 correspondence * 5 ..s 13 

. 25. goice 0' Consonant correspondence * * * 3 14-
~ 26. penqy M AdJectival t * 4 5 15 .--..... 
., 15. poshed M Past tense * * 2 5 16 
r 

6. liss 0 Vowel correspondence * 5 17 
10. wap's M Singular possessive * 5 18 
16. bouge 0 Consonant corresponde~ce * * * 5 19 
3. ruds M Plural i zation * 5 5 20 

~ 19. bidge • 0 Vowel correspondence * * * 4 21 . 
12. quiff 0 Consonant correspondence 5 22 
28. jankest M Superlative 5 23 

i 5. smies M Plurali zation 5. 24.5 f 20. ~ngatted 0 Vowel correspondence 24.5 

i 18. °hoffle 0 Consonant cQrrespondence 26 , 4. f~ays M Pluralization * 27 

1 

29. siiden 0 Vowel correspondence * 28 
2~r kabing 0 Vowel correspo~dence - • 29 
Il. ",aps' M Plural possessive " 30 

t r, 

~: 
~~ • 
r / 
~ 

.~~ " ~ .. 
i ~ 
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spe11ers at one or more grade levels; of ~hese, Il (3&%) were at 

Grade 2, 13 (43.4%) at GXe 3, seve~ (23.~%) at Grade, 4 and six (20%) 
'1 

at Gr~e 5. In aIl, ah'" er,. perce age o~f orthographIe Items thal'l. 

morphologieal Items discrimln~tgd f1ween the two spelling groups. . . 
However, this was true on1y In\ Gades 2, 3, and 4 (see Figure 8). 

j 

Table 17 also shows he 'f:rade level at which items were 

masterèd by good and po or spellers. 
a , 

Good spellers be30éln earlier and 

• in general tended to be weIl in advance of the poor spellers. In only 

one instance (Item 28) did pocr spellers master a sub-pattern before 

the good spellers. SIX Items were flot mastered bYi ei ther group. The 

good ~ellers mastered 23 items (76.7%-76.5% of orthographie patterns 

and 76.9% of morphologica, patterns): of these, 'fol1r were mastered at 

Gtlide 2, two orthographie and two morphologieal; seven more at Grade 3, ... 
four orthographlc and thre~ morphologieal; four more at Grade 4, two 

orthographie and two morphoiogical, ând eight more at Grade 5, fi ve 
\ 

orthograph1ç and three morphological. The poor spellers did not master 

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

(46.7%-35.3% of the orthographie items and 61.5% of the morphologieal . 
, " patterns): of these six were m~stered at Grade 4, four orthographie 

and two morpholgoieal, and eight more at Grade S, two orthographie and 

six morphological (see Figure 9). Th~'good spe11ers master~n 
/ . ' approxlmately equal percentage 'of the two types' of patterns. However. 

poor ,spellers mastered a greater percent age of morphologieal items. 
, 

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

orthographie pJtte~~hàn mo~hologieal patterns. 

1 
l 
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ITJM MAS'tERY TEST 1 o good 

• poor 

24 
20 

16 

12 

8 

4 

0---.....'--... 

(O)~ (M) 

234 5 234 5 234 

grade grade grade 

Number of orthographie (0) and morphological (M) items 

mastered by go0et and poor spe,llers by each grade level 

Test 1. 

.. 

. ' 
::l 

5 
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The Items irf'*Test l were rank ordered from least to most 

dlfüeul t and can be seen ln Table 17. There was no systematie relatIon-

ship between rank and morpho1ogieal and orthographie sub-patterns. 

Test 2. Table 18 shows the results of the chi-square tests 
<1\, 

performed to test the slgnlflcanee of the dlfferenee between the number 

of good and poor spellers ~who passed eaeh Item ln Test 2 at eaeh "'grade 

level. Twenty-five items (83.3%-88.2% • of the' orthographic items and 

76.9% of the morphological Items) discriminated between good and poor 

spellers at one or more grade levels: of these 20 (66.7%) were at Grade 2, ' 
; 

~3 (43.3%) at'frade 3, two (6.7%) at Grade 4 and three (10%) at Grade 5. 

The percentage of morphologieal and orthographie Items that diserimin-

ated between groups at eaeh grade level is shown in FIgure la. As ln 
/ 

Test l,' a greater pereentage of orthographic patterns than morphologjcal 

patterns disenminated between the two groups of spellers. When looked 

at grade by grade, one sees that this 1S on1y true in Grade 2. 

The grade level at whieh items were mastered by good and poor 

spellers is also shawn in Table 18. As ln Test l, the good spellers 
.-

began earlier and in general tended to be in advance of the poor spellers; 

however, pattern mastery began earlier in Test 2 than ln Test 1. No Item 

was mastered by the pOOT spellers before it was mastered by the good 

spellers. Two items were not ma'stered by el ther group. There was a 

fairly striklng dlfferenee ln· item mastery in Grade 2. Here-the good 

spellel's had mastered 19 items (63.3%) whi1e khe poor spellers had 

mastered only two items {6.7%). By Grade 5 the good spellers had mastered 

28 items (93.3%-94.1% of the orthographie items and 92.3% of the mor-

.phological items): of these, 19 by Grade 2, Il orthographie and eight 
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TABLE 18 

f . 
'.' ' . Item analyses of Test 2 

~ 
1 
i, 

Slgnif. diff. Grade 
1- ..,.~" ! 

between good & ~. pattern ) 

.~ P.: poor spe1«lers mastered 
(, 

k .". 
:,..., Grade Rank 
• Item Pattern and Sub-Pattern -.2 3, 4 5 Good Poor Order 
" i, ", 
l'! 

~ 7. will 0 Vowel correspond~nce 2 2 1 .t, 

1 
8. name 0 VowC'l correspondence * 2 3 2 
1. tops M Pluralization 2 2 3.5, 
9. like 0 Vowel correspondence * 2 3 ~.5 

.>lI 
~, 13. ca11ed M Past tense * 2 3 5 

5:' • 3. beds M Pluralization * * • 2 4 6.5, 

r 24. once 0 Con~onant correspondence * 2 3 6.5 
18. litt1e 0 ,Syllabic consonant * 2 3 8.5 

" 16. 0 Consonant correspondence * 2 3 8.5 age -6. less 0 Vowel correspondence * 2 3 10 
22. sudden 0 Syl1abic consonant * * 2 4 11.5 
27. faster M Comparative * 2 3 11.5 
26. sandy M AdJectival l. * 2 3 13 
14. needed M Fast tense * 2 3 14.5 .,' 
17. match 0 Vowe1 correspondence * 2 3 14.5 
21. bot tom 0 Syl1abic consonant * * 2 4 16 
15. washed M Past tense * * 2 4 17.5 
25. voice 0 Consonant correspondence * * 2 4 17.5 
19. edge 0 Vowel correspondence * 3 4 19 .. 
4. plays M P1uraliz:ation * . * * 3 5 20.5 

12. qui te 0 Consonant correspondence * * 3 4 20.5 
2. matches M Pluralization * * 2 4 2,2 

28. shortest M Superlative * 3 5 23 
1 30. stopping 0 Vowel correspondence * * 3 S 24 

23. smiling 0 Vowel correspondence '* 5 2S 
20. regretted 0 Vowe1 Correspondence 26 
10. cat 1 s M (Singu1ar possessive 5 5 27 
5. flies M Pluralization * * 5 2B 

29. widen 0 Vowe1 correspondence * * * 5 29 
11. cats 1 M Plural possessive ( 30 .. 

, 
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(83 13% -,82.4% of the ort 
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Grade 3, three orthographlc and two morpho-

and four more by Grade S, two orthographlc 

poor spellers mastered 25 Items ln aIl 

1 tems and 8A~o of the morPhologlcal 

one orthographlc and one morphologleal; 

orthographlc and four morphological, elght more 

~ 
and three morphologlcal, and four more by 

three morphologlcsl (see FIgure 113. The 

gqod spellers a Sllghtly higher percentage of orthograph~c 

patterns than whlle the reverse was true for 

poor spellers. groups differed more on their 

mastery of orthograph e patterns than morphologleal patterns. 

The 1 tems j Test 2 were' rank ordered from least to most 
J 
j 

dlffleult and ean be seen ln 1able ~8. lÛnee again there wa.s no eonSls- " 

tent reiationshlp between rank and morphologieal and orthographie sub- . 

patterns. 

! 
Test· 3. The results of the chi-square tests performed to test 

the significanee of the dlfferenee between the number of good and poor 

spellers who passed eaeh Item in Tes t 3 at eaeh grade leve 1 are shown 

ln Table 19. Twenty-eight Items (93.1% - 100% of the orthographie Items 

and 86.9% ~he morphologleai items) diseriminated between good add 

pOOl' spellers at one or more grade levels: of these 21 (70%) at Grade 2~ 

21 (70%) at Grade 3, Il (36.7%) at Grade 4, and nine (30%) at Gradé 5 . 

The pereentage of morphologleal and orthographlc Items that diserimin-

ated between groups at eaeh grade level is sho~n in Figure 12. As in 

'Tests 1 and 2, a greater pereentage of orthographie items than 

dtMa&t&h ,JE,~J2 

l 
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TABLE 19 

Item édalyses of Test 3. 

-.. ( 

Slgnif . diff . Grade ..~ ... 
between ,good & pattern 
poor spe Il ers mastered 

.. Grade Rank 
Item Pattern and Sub-Pattern 2 3 4 5 Good Poor Order 

J 

l. hups M Pluralization * * 2 4 1 
22. gaoden 0 Syllabic consonant * * 2 4 2 
27. vister M Comparatlve * * {\ :2 4 3 ~ 
8. gabe 0 Vowel correspondence * 2 3 4.5 

2I. raffàm 0 Syllabic consonant * 3 4 4.5 
3. fids M Plura1ization * * 2 4 6 
9. vike 0 VOwel ~orrespondence * * * * 3 5 7 
7. vill 0 Vowel correspondence * 2 8 

" 2. ratches M. Pluralization * * * 3 5 '9 
16. nage 0 Consonant correspondence * * 3 5 10 
14. joded M 'past tense * * * 4 5 11 

1 

29. blden 0 Vowel correspon~ence * * 3 5 12 
23. bining 0 Vowel correspondence *" 13 
26. rundy. M Adjectival l. * * 5 14 
28. gobest M Superlative * * 4 5 15 
24. wance 0 Consonant correspondence * * * "* 4 17 , 
15. mi shed M Past tense * * * 4 5 17 t 

( 13. lebbed M Past tense "* * * 4 17 , 
l, 12. quab 0 Consonant cQrrespondence * * 5 19 
~ 
J 6. tess 0 Vowel correspondence * * * * 5 20 
1 25. loice 0 Consonant correspondence * * * 4 21 

~ 17. hotch 0 Vowel correspondence * * * 5 22 , t.I 18. jufflè 0 Syllabic consonant * * 5 23 
la " rad's M Singular possessive * 5 24 < 

30;' zabbing 0 Vowel ~orrespondence * * * 5 25 
4. drays M Pluralization * 26 

19. widge 0 Vowel correspondence * * 5 27 
11. rads' M Plural possessive ~ 28 
" 20, enladded 0 Vowel éorrespondence * 5 29 
5. bries M PI urali za t ion 30 

'l' , 
- 4t 
'.r.. 
;{~ 
'il 
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morphologlcal Items dlscrimlnated between the two spelling groups. 

However, thlS was truc only ln Grades 2, 4 and 5. 

f 

Table 19 àlso shows the grade level at wh~~ Items were 

~astcrcd by good and poor spellers. As in Tests 1 and 2, good spe1lers 

began earllcr and tertded ta be ln advanc~ of the poor spellers in .. 
pattern mastery. Four items were not master~d by elther. group. By 

Grade 5 the good spellers had mastered 26 items in aIl (86.7% - 94.1% 

of the orthographic Items and 76.8% of the morphological Items): of 

these, six by Grade 2, three orthographlc and three morphologlcal; flve 

more by Grade 3, four ortttographic and. one morphological; S.lX more by 

Grade 4, two orthograplllc and four morphologlcal, and nlne more by. 

Grade 5: seven orthographic and two m?rphological. The poor spellers 

mastered 13 items ln aIl (43.3% - 35.3% of orthographlc Items and 53.8% .,. 

of the morphologlcal items): of these. one by Grade 3, one orthographlc; "'. 
flve more by Grade 4, two orthographlc and three morphological, and seven .. 
more by Grade 5,' three orthographlc and four morphologlcal (see Figure 13). 

As ln Test 2, the good spellers mastered a greater percentage of ortho-

graphlc patterns than morphologlca! patterns while the reverse was true 

for the poor spel~ers. As in Tests 1 and 2, the groups differed more 

/ 

on their mastery of orthographic patterns than morphoyeglca! patterns. 

'The items in Test 3 were rank ordered f-rom least to most dif

fi cul t ~nd can be S'een in Table 19. Agàin_~~re was no consistent 

relationship between-~;nk orcler an9~~OgiCal 'and orthographie 
,~. 

sub-patterns. ~. 
f~ 

l\ __ -~--- _1'4' 

Summax:y -01 Item Analyses of Tests 'l, 2 and 3. In aIl of the 

tests a higher percent age of orthographie items than morphOlogieal 'items 

• 

" 
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d1SCrll'llnated between the, two groups of speller~. This 15 ln kceplng 

w1tn the general flnd1ng that ortho~aphJc patt ns were more diffieuit 

for the poor spellers and would therefore he mo e likely ta diseriminate 

• 
between grotlps. 

As mlght have been expeet~d fro~ the slgDlfleant Spelling 

Ability effeet on the analyses~f varIante for aIl three tests, good . , / 

spellers began earlier and ln general tended ta be ln advance of the 

-'" poor spellers in pattern mastery on aIl of the tests. On only one Item 

(28) in Test 1 dld poor spellers aehleve mastery'before the good 

spellers. On aIl of the tests, poor spellers mastered a greater pereen

ThIS trend w~s not ~ tage of morphologieal items than orthographIe Items. 
iI/ 

as strong ln Test 2 as in Tests 1 and 3. In Tests 2 'and 3 good spellers 

mastercd a higher pereentage of ortho~taphle Items than m~rphologl~l 

1 tems, wlllle ln 1'est 1 the pereentage of mastery was about the same 

fûr both ~ypes of, patterns. On aIl three tests the groups dlffered more 
, 

on their mastery of orthographie patterns than morphologleal patterns. 

There was no systematie relatlonship between rank and morpho-

logieal .and orthographIe sub;patterns for lmy of the tests. Three Items 
, 

were eonslstently difflcult on aIl of the tests: Item Il testlng the 

" ' plural possessive, Item 20 tes"ting vowel eorresponden~e ln a poly-

syllabie word and Item 5 testing plurality where an orthograph.ic alter-
. 

natIon is involved (~fy). Table 20 shows the ranked diff1eulty for 

aIl three tests. The rank dlfference correlatIon was .67 Cp < .01) 

between Tests 1 and 2, .67 (p< .01) between TeHs 1 and 3, and .60 
\ 

CP < . Dl) between Tes ts 2 and 3. There was, therefore, a high degree of 

eonslsteney in the relatIve difficulty of partieular sub-patterns from 

one test to another. 

'1 
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TABLE 20 

Rank order difficul ty for Te/ts 1, 2 and 3. 

Item Test 1 Test 

1. 2.5 , 3.5 
2. 5.5 22 
3. l 20 6.5 
4. 27 20.5 
5. 24.5 28 
6. 17 10 
7. 7 l' 
8. 4 2 
9. 1 3.5 

10. 18 27 
Il. 30 30 
12. 22 20.5 
13. 8.5 S 
14. 11 14.5 
15. 16 17.5 
16. 19 8. 5~ 
11. 12 14.5 
18. 26 8.5 
19. 21 19 
20. 24.5 26-
,21. 8.5 16 
22. "- S.5 1,1.5 
23. 29 25 
24. 10 6.5 
25. 14 17.5 
26. 15 13 
27. 2.5 11.5 
28. 23 23 
29. 28 29 

JO -

30. 13" 24 

r 

2 Test 3 

1 
9 
6 

"-
26 
30 
20 
8 
4.5, 
7 

24 
ts 
1~ 

17 
11 
17 
10 
22 

,23 j 

27 
29 
4.5 
2 

13 , 17 
21 
14 

3 
15 ~ 
12 ~ 

25 
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DISCUSSION 
Il 

The alm of the .present 'study was ta learn about the nature of 

spelllng ablllty and about chIldren's strategies in learn1ng to spell. 

Modern IlnguIst1c investigations of the relationship between',Spoken~and 

wr1tten English have shown that it lS a complex one and èàhnot slmply 

by explalned in terms of sounds being represented by letters or gra

phemes corresponding ta phonemes, Th~ thorough lingulstlc analysls < 

carrie~ out by Venezky (1967) has indicated that, though complex, 

there is a consIderable degree ~[ regijlarïty and order in the relation-

" ship. 

Research ànd theoriz~ng by lingu1sts, psychologists and 

edu~ators have focused on the ~eading, rather tban the spell1ng, 
,t, 

process. Venez~y, Gibson and others have concluded that pattern 

abstract10n 15 an Integral part of learning to read. It seems 

logical to assume that pattern abstraction might alsb be operating ln 

the acquisltion of spelling, ln which case, chlldren identifled as ... 
g~od spellers should show greater maste~y of spell1ng patterns th an 

poor spellers. A thorough reVIew of the 11terature revealed no 

previous develapmental study of pattern abstract10n ln,the spelling 
1 

/ 
process. Other studies on spelHng, such as the' one done by Hanna \ 

• J 

. 
et al. (1966), have investigated the more superficial phoneme-grapheme 
----- ,1 

correspondences. There are no studies based on a model postulating. 
- , 

an intermediate level be~ween the phonem~c ~apheffilc l~vel. a; 

sutgested by Venezky~ and investigat;ng different types of patterning 
! 
1 --.. , 

in the orthography. 

" 

~ . 
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The acquisition of two types of patterns was Investigated in 

the present study; orthographic patterns which are related to the written 

system without regard to sound, and ~orph~ogicai patterns, which reLate 

to the way certain morphological consIderations are encoded. Glbson 

(1971) has theorized that different features Ce.g. phonological, 

graphlc, àTthographlc ànd syntaeti~) are procc55ed lndependently and 

sequentlally ln the acquIsItion of reading. Tt was therefore expeeted. 

that the morphologlcal spelling patterns might be learned or abstracted 

dlfferently from the orthographIe patterns. 

Threc tests were designed to study the abstraction of certain 

spelling patterns: Test 1, a multlple-~hoice test of nonsense words , 

uSlng 30 patterns (17 orthographIe and 13 morphological); Test 2, 

a multiple-cholce test ~f real words exempllfylng the same patterns 

used in Test 1;' and Test· 3, a dlctation test of nonsense words (dif-

ferent from those used in Test 1), using the same patterns te~ted ln 

Tests 1 and 2. Twenty good and 20 poor spellers were tested at each 

" 
grade from two to five. Knowledge of patterns was assumed from the 

ability of children to spell nonsense words exemplifying the pdtterns. 

The data confirmed the expeetation of differences in the 

responses of good and poor spellers on the three tests. Good spellers 

performed better than poor spellers for each pattern at each_grade 
~ 

level on aIL of the tests. Both groups of spellers showed clear 

developmental trends in their ability to abstract morphological and - ~ 
1 

orthographie_patterns on aIl three tests. Results of Tests 1 and 3 

suggest that the poor spellers did not begin to a~quire patterns until 

Grade 4, and in general were about two yea;s behind the good spellers 
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in pattern acquisition. 

These flndlngs demonstrate that pattern abstraction occurs 
1 

éI's part of the acqUlsitIOn of spelling. This is further supported by 
, 

the high correlations of the Durrell Spell ing Test with the three teS<ts. 

These correlations were higher.in the lower grades than ln the upper 

. 
grades, suggestlng that other factors may come into play. in the later 

stages of spe.lllng acquisition. Other correlations indicated that the è 

ablli ty to abstract patterns is more related to spelling abili ty than 

ta Intelllgence test scores. 

On the two tests emploYlng nonsense words (Tests land 3) 

go'od spellers had rllati~ly better scores on orthographlc patterns 

thàn on morphologlcal patterns, while the reverse was true for p;~r 

spellers (Figures 1 and 5). ThIS trend was not perfectly consistent 

over grades. In Test 1 the orthographie super,iori ty for good spellers 

appeared after Gr,ade 2, wh ile the morpho)ogieal superiori ty for poor 

spellers decreased with grade level (Figure 2). In Test 3- the res-
1 r 

pe:tive morph~logical and or~hographic superiorities emerged in the 

higher grades. The~e resu1 ts suggest that a greater fa ci li ty for 
... 
orthographIe pattern abstraction occurs in the more advan~ed stages 

of spelling acquisition. In Test l, as skill improved for the poor 

5peUers, the relative superiority of morphologica1 patterns over 

orthographie patterns deereased. In Test 3, perhaps bec~se it was 

relatively harder'than Test 1. the same trends did not emergè. In 

aIl of the tests a higher percentage of orthographie item~ than mor

phological items discriminated betwèen th~ two groups of spellers, 

indicating again that orthographie patterns were more diffieult for 

.-
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the poor spellers. The higher correlation of the Durrell Spellïng Test 

with orthographie patterns than with morphologieal patterns also indi-

eates that orthographie patterns are more highly related to spelling 

skill. 

On Test 2 both groups of spellers seored higher on ortho-

graphie patterns than on morphological patterns in aIl 'grades exeept 
t 

Grade 2 where poor spellers did equally weIl on both patterns. This 

suggests that orthographie pattern~ are learned more easlly in word 

eontext, but are not identified as readily out of 'word eontext. 

These results suggést that the two patterns are'acquited 

at different times. An additio~al hypothesis ~s that the two patterns 
. 

are acquired by !ndependent skills. Further testing in hi~her grades 

would indieate if the poor spellers do indeed eateh up or whether 

they are defieient in a separate skill involved in the abstraction 

of orthographie patterns. The positive, but not çonsistently high, . , , 

correlation between morphplogical and orthographie pattérns on the -
~ 

three tests (Table 16) would suggest that they do n.t represent indepen-

dent 'skills, but that per~aps there is a general ability to""abstract 

patterns. 
1 

However, ~ll cOnclusions regaTding differences and similgri-

'ties between' speiling patterns must be restricted to the particular 

instances of the patterns ~tilited in the tests, because these trends 
~ 

were no longer signifieant when the individu'al sub-patterns were 
. 

analyzed as random variables (Clark, 1973). Further conclusions 

regarding differences 'between orthographie and morphological patterns 
. 

must await more complete sampling of the patterns. 

1 

, 1 
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Because of the use-of real, very famil~ar words in Test 2, 

there might be so~e question as to whether it was indeed measuring 

pattern abstraction rath~r th an visual memory. However, the similar 

trends fot Spelling Ability a~d Grade on all thre,e tests,' plus the 

relatively high intercorrelations between the tests, wou1d suggest 

that the subjects used pattern abstraction rather than rote memory 

alone in Test 2. 

As expected. scores were generally higher on the multipl~-

choice test using real words (Test 2) than on t~e two tests using 
, 

nonsense words. Scores on the mu1tiple-choice test of nonsense words 

(Test 1) were higher than those on the~ictation test of nonsense 

~ords (Test 3) in ~11 grades fuut Grade 5 (Figure 7). Herê the good 

spellers performed better on the written test than on the multiple-
) 

choice test, while the poor spel1ers were relatively more successful 
• 

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

finding5 suggest that for the oider 'ahd 'more .competent spellers, the 

ploys in the multipJe-choice acted as distract<?rs, or po~sibly pro

ductive skills are'better 'organized. 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 nonsense words than on the multiple

choice Pte~. This i5 contrary tg -th'e g~ner8.l finding that inul tiple-
, . 

choice tesl:S, ar~ie! than dicta~i6n tests. " 

One might argue that Test 1 is not unequivocal1y a spelling 

test (Le. sound ---.. spelling) .. Because it is a multiple-choice test . 
with the spelling clearly evident, it might b~ construed âs a reading 

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

\' \ 

-, 

1 
1 

j 

" 



· -

1 

-
f '. 

88 

for. the reader than for the speller. Fot the 13 morphologieal 

items, at least- two of the' three choices are read in exactly the 

same way and only the hearing of the word in the context of the 

carrier phra~e would indicate the correct" choice. For exarnp1 e', 
< 

in It_~m' 1 of TeSt l, .the carrier phrase is "1 have four Ifops/." 

-and the choiees'are fops~, fops and fopes. The -fjrst two choices 

read identica11y . Only by notlng the plurality ln the carrier 

phrase and knowins how to ~ndicatç plurality in spelling would one 

be able to make the correct ehoice, fops. 

For the orthographie items where graphemes act as 

markers to establish the sound correspondence of ~ther gr~phemes, 

the patterns tested, though different~ are perhaps morev.related to 

the reading patterns. For instance, in Item 30 of Test, 1./flpa~/. 

the choices are'fiping, fipping and fipeing. The reader has no 

problem with the consonant correspondence because aIl three (~, ~ 

and ~ have the same sound. However, the consonant spelling 

.determine~ the vowel correspondence; if single, ihen the vowel is 
1 

free or long, in this'instance III, if double, then the vowel is 

short or checked, in this instance Ir/. The third ehoice, ~, 

would ini t,ially have to be discarded sinee the! marker is not 

necessary i,n this position. The speller is given the vowel 
\ 

correspondence and must choose the correct consonant spelling 

(t or W. If the preceding vowt is checked or short, which it 

is in this instance, then ~ is the appropriate spelling. However, 

if the precedin~ vowel W~Te free or long, then ~ would have been ~he 
"'. 

appropriate spel1ing. 
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Test 3'is unequivocally a spelling tedt where sound is 

encoded to the written·symbol. The Similaritl.~h'trendS for b6th 

Tests 1 and 3 and the high correlation betwee them would indieate 

that the main effects and interaetions'observ:ed for Test 1 are 

not an artifact of multiple choiee, nor an attifact of the particular 

set of nonsense words chose~. ! 
1 

The results of this experiment cJe~rlY demonstrate that 

spelling acquisition involxes more than rote memorization of 
1 

letters in each word. If spel1ing knowl~dre were no more than the 

storing up of memorized words, then childr~n would be unable to 
~ ! 

spell new forms, exemplifying the same pa~tern~. If a child spells 
i 
1 

the plural of bed as beds, he may simply ~ave memorized that 
i 

par;:icular plural spelling . If, however ,he can spell the plùral 

form of rud as rlids, there is evidence that he has rule.:; of' 

• extension that enable him to deal with new instances. Young, good 
f 

spellers in Grade 2, before the beginning of formai spel1ing instruc-

tion, had already begun to ab~tract morphologieal and orthographie 

patterns. The good spe11ers showed orderly deve1opmenta1 trends 

for both types of patterns on aIl o~ the tests. Poor spellers 

1agged behind,the good spellers ïn,the acquisition of patterns by 

, ------------:..~ 
about two years, but also showed an orderly developmental tre~~ - -~ , 
The two groups of spellers differed most in their abi1ity to 

handle orthographie patterns. In genera1, good spellers were 
. 

better on orthographie patterns than on morpho10giea1 patf~!ns_-~ 

while the reverse was true for poor spel1e~~.-f:,o-r--îêsts land 3-. 
___ -----l--

:or the items used in this st~d1;-orthographiC p.tterns~ea~ to 

, .. ~...;,.. ~~ .',.' 
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be acquired at a later stage of. spelling skill than,mo'rpholo~ical , 

. patterns. 

The consistency' and orderliness of the acquisition of 
-/ 

the morphological and orthog1 aphlc patterns tested as a function 

of grade and spelling ability give credence to the Venezky model 

from which they .. were deriveù, as well as to the Gibson th,eory ç'f 

feature abstraction and processing, which contends that the ab il i ty 
, ' 

to detect ,and abstract 'structure irnproves wi th age and schooling. " 

Verlezky,suggests the existence of. two types of corres-

pondences,-~ne type operating between the.graphemic level and the 

morppophonemic level, and a second type operating between the 

morphophonemic level an~ the phpnemic level. The orthographie 

patterns wou~ fit into the first type of correspondence, while 

the rnorphologicaJ.. patterns' wou,ld be more akin to thè second set. 

Venezky suggests that many of the second set of correspondences 

are already learned by the time' the child e~ters senooi and that 
~~ 

~ 

thé c~rrespondences operating between the ~té'Vêî and the 

-. ----morphophonemic level are learned_l~ter. The finding that or,tho-.. - , . ..-----
graphi.c patterns __ ~ be acquired at a later stage of spelling . 

, ..---- .... ..-------
acquiSition is in support of Venezky's model, as weIl aS,Gibson's 

_.........----. ....-- . 
• _--/ .. - ' contention that. the different word ':teatures are prQcessed 

sequentially. The results àlso seern ta be generally in keeping ~ 

with the four studies investigating spellers' ability to differ~
/ 

,tiate between approxim~tions to English and which conc1uded that 

spe~l[~ ability is re~ated"to the ability to de\ect structure or 
if: .. . 

make use~t redundancy in the written system (Bruner, 1957; Klein , - . 
,~ . 

l' 

/ • 
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f and Schneider, 1960; Wallach, 1963; McLeod" 1967). 

nlterpretation of. the present study is limi t{'di by the 
l , 

fact that there is only one instance of each particular Isub-pat~ern. 
J 

The item analyses results, although suggestive, did notlprovide 
/1 

clear guide-lines with regard to children's differeniid ability 

tb hand1e sub-patterns. They gave sorne indication as tb when 

various types of patterns were acquired, but there were no con-

sistent trends for morphological and orthographie patterns. 

Perhaps a more thorough study with reduction of the number of , 
sub-patterns and more instantes per pattern would allow for 

greater confidence when speaking about pattern mastery or 

difficul ty. 

Jt.-wou1-J-be interesting to begin the testing in Grade 1, 

---
sitlce it was obvious that by the beginning of Grade 2, the good 

spellers had already mastered sorne of the patterns. As mentioned 
• 

egrlier~ extending the testing to higher grades (Grades 6 and 7) 

would provide information as to whether the poor sp~llers -?O 

catch up; or continue to improve but l1ever catch up. 

It should be noted that the poor spellers in this study 

were in no way a very deviant population. They were ~f average 

intelligence, had not reapeated any grades and were not singled 

out by their teachers as, 'having particular difficulty with spelling. 

In fact, it was felt thàt the standardized spelling test used to 

de1ineate groups was a poor ~hoice since it did not have a wide 

enough range to allow for vex:y different groups. The poor 'spelIers 

were the lower third ef the total distribution while the gbod 

I( 
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spellers were the upper third. Perhaps testing children with 
> 

.spelling problems would add further 'support~to the conclusions of 

the present ~tudy, as weIl as possibly clarify their diffi~ulty. 

U~ing a modif~ed test with fewer sub-patterns and several instances 

of each, as, sugges.ted· earlier, with normal children and those with 

spelling problems would determine wh_ether the latter have parti- Q 

cular difficulty with some patterns or whether the difficulty is 
. 

with the type of pattern, i.e. orthographie or morphologieal. 

Poor spellers and younger spellers seemed rela(ivelY 

less able to master the more subtle orthographie; patterns - s4\J'tle , 
in the sense that they are not marked or highlighted either 

auditorily or meaningfully. The results suggested that a certain 

amount of competence and exposure is required before these patterns 

are acquired. It may be possible to hasten or simplify the 'prob-

lem of orthographie pattern acquisition for the pocr spellers 

simply'by structuring the manner of presenting words. Words 

with distinctive patterns eould be congreg~ 50 that the under-
, "-... 

lying regulari~y eould be inferr,d by-the speller'h~~f. For 

example, the use of minimal pairs such as mating~matting~~er-

"" ' 
supper, diner-dinner, might highlight t~e marking function of the"-... 

double c6nsonant. To further facilitate the process of spelling "" 
, , 
'. . pattern acquisition or mastery. the ex~stlng regularity could be 

called to the child' s attènt.~oR. 

SpeHing ean thu5 be considered as belonging to the 

l~rg~r linguistic community of rule-governed behavior. along with 
, 

reading and language. where skill is acquired th~ough the abstraction 

.. 

.' 
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of general prineiples or ~att~ns. The writings of Chomsky and other 

linguists and even psycnologists (c.~. Gibson •. 197i) suggest that 

the ability ta abstract regularity ·in language in both the oral and 
. 

writt8n form is innate. AIl tha·t is.required is exposure to the 
. 

language or to the orthography to discover the particular rules that 

apply. The behaviorist view of language, which trades heavily on 

imi tation and social r.einforcement" does not adequately explain the 

rapidity and complexity of lea~ning Ehat takes place in the ~irst 

two or thre-e yeMs of life or the child' s ab'i li ty to utter sentences 

that he has not p'reviously heard. The present results further indicate 

that a behaviorist or rote-Iearning explanation also do es not 

adequately explain how a child learns to spel1. 

This is the first study investigating the acquisition of 

spelling patterns. It showed that spelling ability-is associated 
. . 

with an orderly acquisi~ion of morphologieal and orthographie patterns, 

supporting the notion that an important asp,ect of spelling behavior 

is rule-governed. A more ~omplete investigation of the acquisition 

of spelling patterns awaits a thorough linguistic d~scripÙon and 
. 

analysis of English orthography in relation to the spelling process. 

This will provide the exhaustive tabulation o~ patterns needed for 

. the design Qf more rigorous investigations of differences among sub-types of 

patterns. Further research is also needed to dev~lop a general 

theory of literacy which puts both the process of leaining to read 
. ~ 

and the process of lear~lng to spell i~'proper perspective,' 
. , 

The following.questions were asked: 

1. Do children in faet abstraet and, use patterns in the 
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spelling process? 

Is there a developmental change in their ability to do 50? 

3. Is the ability to abstract patterns a factor in sp'ellirt& 
'-

ab'ill ty? • f 

The results permit a clear. ,affirmative answer to e.ach of the three. 

-
... 

< • 

• 
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TEST 1 

-------_ .... - .. ----.... - ....... _----....... 

------... - ......... _-,... 

-------.-----. 

'gl ak 

jostng 

.' 

" 

\ . 

-. 

glaelt. 

., 

jostin 

( 

• 

. , 

.. 

/ 

- . 

gla,c . 

1ost~9 
\ 

. : 

/ 

/ 
/ 

, 



3. ruds rudz rudes 

4. flaze f1 ayes \flays \. 

5. - sm i es " smys s,mi ze 
~r 

~, , 
i.-

l • " 
/" 

/" '6. 1 i s s 1 i s 1 i se 
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- " -
-3-

" . 

e. 
11. waps' waps wapls 

-
, • 

" 

12. quiff qw1ff kw1 ff 
~ 

13. ra l-1,de ra'll ed ralld 

. 
14. 1addid l.added laddud 

, . 
15. pospd posht pos~ed 

~. 
h • 

) . ~ 

16. bou~e bouj . . boug 

17 ~ voche ... vQtch voch 
. 

18. hoff1 hoffel hoffle 
., 

• f. 

.~ 

i. ~ 

19. bige bi j bidge ~ J', 

'f' 
" .. 

-e" t,' 
~,l.1t 
,~ 

- • ,/ 

20. engated angatt-ed " engaded 

~' 
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24. rance 

25. goys 

26. pendey 

27 ... , j1ster 

. 28.' jank1st 

J 29~ _ stiden 

3.o~ fi p,1 ng 

rane 

goie 
\i • 

pendy 

jarik~st 

styden 

f1pp1~g 

rans 

goi ce 1 
. . 

pende f 

jistr 

jankest .. 

" 
'" 

stidden ., 
'f 

'>i 

~ 

.. f1pe1ng , 

" 
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TeST 2 

NAME: 
--~~--~--~-----------~---

AGE: , ----_ ... - ..... _--_ ...... --.. 

GRADE: -_ ... - .... _----.. _--

b 1 a,k 'b 1 ack 

lasting 'lastin' 

... 
" 

.' 

\ ' 

\ 

\ 
, \ 

. "'l' 

1 

, 

blac 

1 astng 

:i , 
-i 

... 
\zI 

y 
{ 

.,. î 
'~ 
'Il: ... 
~~ 

.:1 
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-2-
{ 

• 1 • . topse top~ . topès 
--...... 

... 

2. matchs. . roa t çtiez J matches 

, , 
'·3. beds . bedz \ bad'es 

l' 
1 

r~, 

4. plaze 'pl ayes pl ays .. . . 
1 

~ \ , 
~ 5. flies fI ys. fI i ze 

1f .. r 

, . 

6. 1 ess : les 1 8S'S ' 

' .. 
. 

7. '111 , wl1 1~ w11 e ~~ 
" $ 

-
l}~ , 

c 8. .... 

* 
,: ' nal n.y. na.e 

4f ~ 
\ ' -, .. 

- ~ -, 1 ~k 9. like' l.i k ~ 

.' y, , 

\ ., 

, .. la. èats' . éats , ca't ,r s ': • ~ 

~ 

" 

'r \ 
~ . , 'a', 

.. ; 

• ~ 
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-3-

e • 
11. cats' cats ca t ' s ' 

::. 

. J 2. qui·~e 
. lJ 

• qwi te kvi -te 
" 'CI 

• 

l 3. ca 11 de ca 11 ed cal1d 
" 

J 

14. needi d needep needud 
'--

~ -
( a r 15. washd washt wash~d' 

1 
f 
l'. 

~ 

t 16. a.ge a1j a1g 
-. 

t ' 
, 

J 

, 
f~ " 

t' 
'i 17. 'mache 

.. 
match mach ( 

" 

• Q 

( 

~: J 8. . -11 t t J littel °1 i t"fl e :l 1;' .... 
f~ ~ . 
• 

t': .... ~ 

- p 

J 19,. age 8j J edg~ -

* , .. ~ l' 

20 . . .regret e.d 
~ ~ 

re,greded . f! • regretted , .. 
,1 , , . 

.' . , 
" -, , 

. 
f: /1 

, . \ 
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.' 

Jottm 
~ 

• bàtm 
. 

21 . bottom' 
Il 

22. suddn sud den sudn 

23. slilil1ing smiletng sm,il; ng 

J 

r . 24.' ' once one ons 
~ 
1 
1 -
1 

: 
r . 

25. . voi c"e voys , VOle 

" 

26. ' sanaey sandy sande 

fj~ .. 

~ 

27. faster fast1.r 
, 

'fast r 

f· 
, 

.. 

'" " 

~ 28. ~hortlst, shor"tust shortest ' 
;,0; _ ... 

: \11 pt,. 
,.'1" 

i}'i-

'. . 
29. 

<-

vi d'e"n vyden wi'dden 
\,,< 

0 " 30. stoping stoppi n,g . stopel ~g 
li 0; ,r 

\ - ~ 
4 .. 
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DETAILS OF ITEM SELECTION IN TEST 1 

l. fops 

Carrier phrase. 1 have two fops. 

a) fopse TIllS 1S a plausible phonetic rendition if the 

morphological structure indicated in the carrier 

phrase 1S ignored. 

b) fops Th1S 1S the correct form of spelling the plural 

of.,Jop -----) / bps 1. 

c) fopes TI11s cholce might ind~cate that ~ 1S percei ved 

as the correct form of spelllng the plural. While 

it is' suitable ln sorne 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 sorne contexts, it is not in a word 

ending in a sibilant. 

b) otchez This is a plausible phonetic ,rendi tion 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: 

t 
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3. ruds 

Carrier phrase: We saw five r.uds on the bus. 

a) ruds ThlS is the correct farm for spelling the plural of 

a word ending in a voiced sound. 

b) rudz This is a plausible phonetic re~dition if the 

morphological structure indicated in the carrier 

phrase is ignored. 

c) rudes This choice indicate5 that es is perceived as the 
, 

correct way of spelling the plural. While it i5 

sUltable ln sorne context5, it is not in a ward 

endipg in a sound other than a sibllant. 

4. flays 

Carrier phras~: He needs ten flays. 

a) fla~e 
{~ 

b) Hayes 

c) flays 

S. smies 

Carrier phrase: 

a) smies 

This is a plausible phonetic rendition if the 

morphological strûcture. indicated in the carrier 

phrase is ignored. 
.. 

This choice indicates that es is percèived as the 

correct way of spelling the plural. While it is 

s~itable in sorne contexts, it is not for a word 

ending in a free vowel, other than I/aI/. 

This is the correct form of spelling the plural of 

words .ending in a free vowel, other thart I/aI/. 

1 hit four smies. 

This is the correct fOTm of spelling the plural of 

a word ending in l/aI/. The i for Y.. al ternation , 

, 

.. 
"' 
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b) smys. 

c) sm1ze 
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is an orthographie consideration. 

This choice indicates that ~ is perceived'as the 

correct way of spelling the plural. While it 1s 

sU1table in 'sorne contexts, it is not in a word. 

ending in liaI!. 

Th~s i5 a plausible phonetic rendition if the 

morphological structure indicate.d in the carrier 

phrase is ignored. 

6. liss 

7. 

Car~ier phrase: Can you give me a liss? 

a) liss This i5 th-e correct form of 5pelling final /s! 

after a cheeked vowel in a one-syllable word, 

b) lis 'This is a plausible phonetic rendition, if the 

orthographie convention is not known. 

e) lise This choice indicates that ~ is perceived as the 
1 

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

suita~le in some eontexts, it is not in a word 

~ollowing a eheeked voweJ. It also indieates a 

lack of knowledgr of the marker function. 

zill 

" Carrfer ph~ase: 'Please pass the zi!l. 

a) zi! 

b) zill 

This is a plausible phonetic rendition if the 

orthographie convention ,of doubling "final l 

after a checked vowel in a one-syllable word is 

not. known. 

This is. the correct farm according ta ahave-mentioned 
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c) zile 

8. hape 

115 

orthographie convention. 

'" 
This choice indicate~ that ~ is perceived as 

, ' 

the çorrect ~orm for spelling final 1. While it 

lS suitable ln sorne contexts. it is not in a word 

following a checked vow~l. It also indi-cates a 
..... 

lack of knowledge of the marker function. 

Carrier phrase: l will hape it tonigh~. 

a) hap 

b) harp 

c) )lape 

9. nike. 

This is a plausible phonetic renditïon 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. 

This is a Plausible~etic rendition indicating 

lack of knowledge of the convention of alternating 

l f?T ~ when it is part of a secondary vowel in 

the medial position. 

This is the correct forro of spelling a·according to 

the convention of e marking the vowel correspondence. 

Carrier phrase: Do you want to nike? 

a) nike This is the çorrect fOTm of spelling i/aI/ acco~ding 
• 

to the convention of ~ marking the vowel corres-

pondence. 

b) nik This is a plausible phonetic rendition .showing 

lack of knowledge of the'marker function. 

c) nyk This choice indicates that r is perceived as the " 
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correct form for spelling i/aI/. While it is 

suitable in sorne contexts, it is not the common 

spelling in the medi~l position. 

la. wap's 

Carrter phrase: l have a wap who wears a hat. My wap's hat is 

a) 

b) 

c) 

If. waps' 

wap' s 
~ 

'waps 

waps' 

blue. 

This is the correct form for marking the singular 

possessive. 

This is a plausible phonetic rendition if the 

màrphological structure indicated in the carrier 

phraSé is, ignored. 

This choice indicates that ~ is perceived as the 

correct forrn of speIling the.singular possessive. 
Q 

While it is the correct form for speIling the 

plura~ possessive, it does not apply in this 

( instance. 

Ca~rier phrase: l had a wap~ Now 1 have two of them. Both 

waps' hats are blue . 

a) wap's 

'b) waps 

c) waps' 

. This choice indicates that 's is pèrceived as the 

correct form for spelling the plural possessive. 

While it i5 the correct forrn for the singluar 

possessive, it does nct apply in this instance. 

This is a plausible phonetic rendition if the 

morphological structure indicated in the carrier 

phrase is ignored. ( 

This 15 the correct form for mai'ldng the plural 

) 
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possessive. 

12. quiff 
v 

Carrier phrase: That quiff is his. 

a) qt.ti ff This is the correct form for spelling initial 

Ikwl ~ quo The letter ~ is never used alone. 

but is always followed by ~ making a spelling 

unit ~. 

b) qwÙf - This choice indicates that ~ is perceived as the 

correct form of spelling Ikwl and aiso indicates 

a lack of knowledge of the orthographie convèntion 

of u and w alternation. 

e) kwiff This is a plausible phonetic convention indieating 

a lack of'knowledge of the orthographie convention 

of spelling initial Ikw/. kw is a possible .. 
spellirtg of Ikwl over a morpheme boundary. as in 

backwards. 

13. ralled 

Carrier phrase: We ralled to work this morning. 

a) rallde This choice indicates that de is perceived as the 
\, 

correct way of representing the past tense. This .j 
typ~,{pf error is frequently noted in the spelling 

-.. .1 
~ . 

of young children' and it may, in some cases, j . , 
represent a sequencing error. 

h) ralled This is the correct form, for spel1ing the past 
'J '1 

tense of a verb that ends in a voiced sound 

(ld/ ---J ~. 
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ralld This is a plausible phonetic rendltion if the 

morphological structure indicated in the carrier 

phrase is ignored .• 

14. ladded 

Carrier phrase: Yesterday he ladded his coat. 

a) laddid 

b) ladded 

c) laddud 

15. poshed 

Thi~ i§ a plausible phonetic rendit ion if the 

morphologieal structure indicated in the carrier 

phrase is ignored. 

This is the correct forrn for spelling the past 

tense of a verb that ends in an alveolar stop 

(lad! ~ed). 

This is another plausible phonetic rendition if 

the morphologieal structure indicated in the 

carrier phrase is ignored. 

Carrier ph~se: On Sunday we poshed in the park. 

a) poshd 

b) posht 

c) poshed 

This choice indieates that d is pereeived as the . 

correct way of representing the past tense1 

indicating a laek of knowledge o~ the convention 

of using ed. 

This is a plausible phonetic rendition if the 

morphological structure intiicated in the carrier 

phras~ is ignored. . 
This is the correct form for spelling the past 

tense'of a verb ending in an unvoiced sound 
" 

(other than It/) (ltl ~ ~ . 
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16, bouge 

Carrier phrase: -The b~ge is open, 

a) bouge 

b) bou] 

c) boug 

\ 

17. votch 

This is the correct form of spelling final Ill, 

with the e marking the correct correspondence of K' 
- ~ - .. 

This is a plausible phonetic rendition, indicating 

a lack of know)edge of the orthographiG- conveption 

that does not permit the use 'of i in' finill posit\on. 

This choice indicates that K 1S perceived as the 

correct way of spelling Ill. Whi'le it is suitable 
'::> 

in sorne contexts, i t is not correct in "ward final 

. position. It âlso ind1cates lack of knowledge of 

the marker function of- e for indicating the III 

pronunciation (soft g). 

Carrier-phrase: 1 like tQ votch. 

.' . aJ voche This choice indicates tftat ~ is perceived as'the 

correct form for spelling JèJ, and also indicates 

a !ack of knowledge of the convention of using 

tch after a checked vowel sound. 

b) votch ,This is the correct forrn for spelling I~J after 

. a checked vowel sound. 

voch This'cholce'indicates that ch' is perceived as the - , 

correct forrn for representing Ic/. While it is 

suitable in sorne contexts. it is not sfter a 

checked (short) vowel sound. 

. ' 

\ 

J 



, 
18. hoffle 

120 

Carrier phrase: Where is my hoffle? 

a) hoffl 

b) 

c) hoffle 

19. bidge 

. 
This is a plausible phonetic rendition if the 

orthographie convention of representing syllabic 

1 Il!/ is unknown. 

Thls choice indicates that el is perceived as the 

correct form for the spelltng of S~biC 1 Il!I. 

While it is suitable in c~tain contexts, it is not 

here. 
, 

This is the correct form for ftpelling syllabic 1 
\ 

{Il !/~ .!!.). 

Carrier phrase l, Paint the b'idge red. 

a) bige This choice indieates that ~ is perceived a~ the 

correct form for spelling final' Ill. While it is 
, 

suitable in some contexts, it is not'following a 

cheeked vowel sound.~ 

b) bij This is a plausible phonetic rendition indicating 

a lack of knowle~ of the orthographie convention 

that does not permit the use of i in a final word 

position. 

c) bidge This is the correct form of spelling final /j/ after 

a checked vowel sound. 

2(L engatted 

Carrier phrase: The men were engatted on F~iday. 

a) engated, This is a plausible p~onetic renoition showing a 
. 

/ lack of knowledge of'the orthographie convention 
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" 
of doub ling the consonant to preservl:! vowe 1 quali ty-. 

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

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

the final con60nant to preserve the preceding 

checked vowel quali~y. 
, 

e) engaded This is also a p1ausible phonetie renditi@n, showing 

a ~ack of knowledge of the orthographie convention 

r-of doubling the final consonant to preserve the 

quality of the preceding vowel. 

21. hattom 

Carrier phrase: That hattom eosts a dollar. ~ 

a) hatm This is a plausible phonetic rendition showing a 

lack of knowledge of the orthographie convention 

which represents syllabic m Im!1 with a vowel 

letter plus ~ lm!! ~ Vm, exeept after lôl and !z/. 

li) hattm This is also a plausible phonetic rendition showing 
.' 

a lack of knowledge of the convention of spelling' 

every syllabl~ with a vowel. 

e) hattom ·This is the correct form of spelling syllabic m lm!!. 

22. luddeil 
1 

Carrier phrase: A ludden a day keeps the doetor away. 
1 

-1 
a) luddn This is a plausible phonetic rendition showing 

, .' 
lack of knowl~dge of the orthographie convention 

which spells 'every syllable with a vowel. 

b) ludden This 15 the correct ferm of spelling syllabie n 
(' 

/n!1 Un!/ o~Vn). 
1 

'" . 
. 
'~ 

.. --



1 
c) ludn 

23. kabing 
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This is à plausible phonetic rendition showing a 
,-

lack of know1edge of the orthographie c~nvention 

that speIls every sy1lable with a vowe1. 
f 

Carrier phrase: He is kabing his brother. 

a) kabbmg 

b) kabelng 

c) kabing 

24. rance 

This choice indicates that bb is perceived as the 

correct form for spe1ling media1 Ib/. Whi1e it is 

• suitab1e in som~ contexts. it is not after a frèe 

(long) vowe1 sound. when the suffix begins with 

a vowe1. 

This i5 a plausible phonetic rendition 5howing 'a . . 

lack, of knowledge of the convention of dropping 

a marker before adding a suffix beginning with a 
1 

vowel. 

This i5 the correct form of spelling a medial 

consonant after a free vo~el and before a suffix 

beginning w,i th a vowe 1. 

Carrier phrase: Let's go to the rance. 

a) rance This is the correct form for spelling a oon-

morphemic final /s/ fol10w~ng a voiced consonant. 

b) ranè This choice 'indicates that c is perceived as the 

correct 'form for spelling Is/. While this is 

true in sorne envi rorunen ts • i t is not sa in ward ... 

final position. 

.. 
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c) rans 

2S. goice 

Ca'Trier phrase: 

a) goys 

,. 

123 

This choice indicates that 5 is pel'ceived ,as the ,-

correct spel1ing of final 15/. While it is 
1 

suitable in sorne contexts, it is pot following a 

voiced consonant. 

/' 

. 
She h~s a good goice. -

This choice indicates'that 5 is perceived as the 
-;-, 

correct spelling of final Is/. While it is suitable 

in sorne contexts, it .. is not following a secondary 

vowel. ' 

b) goic This choice indicates that c is perceived as the 

correct form for spelling final 15/, wnile it is 

suitable in sorne contexts, it is not in ward final 

position. 

c) goice This is the correct form for spelling nonmorphemic 

final 15/ after a vowel. Here e marks the 'soft' 

correspondence of c. 

26. pendy 

Carr~er phrase: It 1S a pendy day. 

a) pende y "This is a plausible phonetic rendition if morpho-

b) pendy 

c) pende 

logieal structure indicated in, th~ carrier phrase 

i5 ignored. 

This is the correct form for spelling adjectival 

/1/ (11/ ~ y) ," 

This chô.ice indicates that e is perceived as the 

correct form for 5pelling final 11/. While it is 

1 

• 

---~~~~--------~)---

,., 

.. 

.. 

.f 
1 
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27. jister 

Carrier phrAse: 

a) j ister 

b) jistir 

_ u 

c) j istr ' 

• 
.. 

124 

suitable in sorne contexts, it is not when it is 

adj-ectival. 

My ~at is jister than yours. 

This is the.correct- form for spelling the com-

parative (larl ~ er) . 

This is a plausible phonetic renditioh if the 

morphological structure indicated in the carrier 

phrase is ignored. 

This choiçe indicates that ~ is perceived as thé 

correct form for spelling the comparative lar/. 

This error is noted in the spelling of young 

chi ldren. 

28. jankest 

Carrier phrase: This is the jankest book 1 ~ever read. 

a) j ankist 

b) jankust 

c) jankest 

29. stiden 

This is a plausible phonetic rendition if the 

morphological structure'indicated in the carrier 

phrase is igf9~d. 

This is a~o\her plausible phone~ic rendition if 

the morphological structure indicated in the 

carrier phrase is ignored. 

This is the correct form for ,:;pelling the sup,er-

" lative (last/ --+ est). 

Carrier phrase: They will stiden the baby. 
~ 

a) stiden rhi~is the correct form according to the 

-, 

J 

.. 

, . 

.. 
i:i:..~ 

".~ •• ~.".r· J<.~·"!te 
.~:: htl' __ ,," .. ~ I,;~. ,~~.'" . "3 



1 J 125 

orthograph ie pattern of dropping the ~ marker 
L 

when a sufflX beglnmng wl th a vowe1 15 added. 

b) styden TI1lS IS a pl.8usib le phonet lC renditlOn showlng a 

lack of knowledge of the .convention of alternating 

.!. for lin the mediai word pas i t ion. 

c) stldden This chOlee indicates that dd is percelved as the 

correct forrn for spelllng mediai Idl. While this 

lS true in sorne contexts, It 15 not followlng a 

free vowe 1. 

30. hpplng 

Carrier phrase They are hpping very slowly. 

a) flplng ThIS cholce Indlcates that E. is percelved as the 

correct spelllng for medial Ip/. Whi le l t IS 

sui table in sorne contexts, i t is not following a 

( checked vowel, when the $uffix begins wi th a vowel. 
/--

b) flpping This lS the correct form for spel1ing medial/pl 
1 

after a checked vowel and before a suffi x beginning 

wi th a vowel. 

c) fipelng This choice indicates that ~ is percei ved as the 

correct form for 5pelling Ip/. While i t ;!.s smtable 

in sorne. contexts, it is not following a checked 

vowel. This choice a150 indicates a lack of 

knowledge of the marker function . 

• 
\. 
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APPENDIX C 

• . 
CORRELATIONAL MATRICES 

FOR GRADES 2, 3, 4 AND 5 

" 
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• • 
TABLE 21 

Correlational matrix for Grade 2. 
\ ... 

- Test 1 Test 2 Test 3 
~ 

Durrell Test l Te?t 2 Test 3 M 0 M 0 M 0 

IQ .32* .05 .10 .41** .09 .12 .09 .09 '.35* .42** 

Durrell Spelling Test .79** .83** > .89** ,61** .71** .78** .75** .77** .90** 

Test 1 .75** .75** .79** .93** .73** .65** .68** .72** 

Test 2 .69** .58** .72** .91** .92*!l- .58** .71** 1-

\ N 
...... 

Test 3 .57** . i3** . .6 7** .63** .94** .95** 

Test 1: Morphological .59** .64** .44** .55** .53** 

Orthographie .64** .67*"*' .63** .73** 

Test 2: Morphological .72** .58** .67** 
~ 

~ Orthog1-aphic .55** .64** 

Test .3: Morphological .W* 

* p < .05 ** p<.Ol 

1 

(' 

• • A.. .. 
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... 
• 

-/ 

.. 

TABLE 22 

Correlational matrix for Grade 3. 

Test 1 Test 2 Test 3 

Durrell Test 1 Test 2 Test 3 M 0 M 0 M 0 

IQ 
.23 .21 .26 .16 .14 .. 20 .35* .14 .17 .13 

Durrell Spelling Test 
.81** .81** .77** .50** .82** .67** .77** .73** .74** 

Test 1 

.72** .72** .80** .84** .61** .67** .64** .72** 

• 

" 

Test 2 

.79** .51** .70** .87** .93** .73** . 79** 
.... 
N 
00 

Test 3 

.46** .73** .66** .78** .95"" .96** 

Test 1: Morphological 

.54** .51** .41** .40** .47** 

Ortho.graphie 

.54** .69** .66** .72** 

Test 2: Morphological 

.63** .60** .66** 

Orthographie 

.71** .77** 

Test 3: Morphological 

.82** 

* p< .05 
, ** p < .01 

--

/.1":. 
~ 

J.~
_~ 
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TABLE 23 

Correlational matrix for Grade 4. 

Test 1 ~t 2 Test 3 
Word Paragraph 

Durrell Test 1 Test 2 Test 3 M 0 M D M 0 Meaning Meaning 

IQ .57** .62** .51** .52** .42** .56** .55** .45** .46** .36** .02 .57** 

. Durrell 
.62** .58;"* ' _,70** .45** .54** .63** .52** .55** .60** .08 .37* 

Spel)in~ Test ~ j 

Test 1 .60** .61** .80** .80** .58** .53** .60** .47** .41* .29 

..... Test 2 .53** .35* .61** .90** .90** .47**' .40** .17 .17 .... 
N 
!.O 

Test 3 .42** .55** .54** .46** .90** .85** .20 .36* 

Test 1 
Morphological .28 .. 42** .27 .40** .38* .29 .14 

Orthographie .50** .58** .55** .38* .35* .30 

Test 2 
Morphologieal .72** .48** .44** .16 .21 

Orthographie .38* .30 .07 .18 

Test 3 
Morphologieal .68** .20 .35* 

". 

Orthographie .15 .13 

Word Meaning -.03 

.- * p < .OS ** p< .01 •. ,,' ~~ " :, "'~-, ,~~, _. !I-"~~~;.l;;t"'PS' :iÂ~;:"'--':~";""'~~~~ ~r ,," 
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TABLE .24 
, 

~ Correlational matrix for Grade 5. 

Test 1 Test 2 Test 3 Word 
Dur~Test 1 -Test 2 Test 3 M 0 M 0 M 0 Meanin 

IQ .63** -.~40* .58** .06 .32* .11 .59** .24 .60** -.23 .62** 

Durrell . 53** , .58 ..... -~* .34* .58** .38* .58** .44** .78** - .07 .74** Spelling Test 
."" 

Test 1 :62** .57** --';'-85 * *' .92** .47** .56** .47** .51** - .07 .46** 

T-es't 2 .61** .45** .63** .85** .77*" .45** .55** .04 .58** 

.... 
Test 3/ .41** .59** .48** .53** .70** .90**- -.22 . 69** v.> 

0 

Test 1 
Morphological .58** .40*~,i:) .33* .46** .32* .04 .24 

Ü1"thographic .43** .62** .39* .56** - .11 .55** 

Test 2 
Morphological .36* .54** .33* .13 .43** 

Orthographie .25 .56** - .il " .56** 

Test 3 
Morphological .34* .06 .45** 

Orthographie 
; 

-.30 .65** 

Wo;rd Meaning - .11 

"1- ,.,. "-- * p <: .05 ** p<: .01 

-t\I!t'.4!" t;~'<!~Vl:~Ji._i ..IL _~ __ ~ ___ ~.~_ .. -.L-. 
__ L .. __ _ 


