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Abstract

This thesis examines 5- to 9-year-old children’s ability to represent spelling patterns
determined by morphology. The first question was whether children come to understand the
morphological basis for these patterns relatively early in their experience with writing, or
relatively late. The second question was whether children’s morphological awareness is
related to their ability to represent morphological spelling patterns.

Experiments 1 and 2 investigated children’s understanding of the stem-plus-inflection
structure of past regular verbs. The children were no more likely to use -ed to spell such
verbs when they were shown a verb’s stem (e.g., peck for pecked) as when they were shown a
meaningless fragment of the verb (e.g., pe or pecke). 1t is concluded that these children had
not yet understood the morphological basis for the use of -ed.

The next experiments examined children’s spelling of the regular plural inflection, -s,
when it is pronounced /z/. Experiments 3 and 4 showed that children know that /z/ can be
represented with either s or z. Experiment 5 revealed that children rely heavily on a rule
based on sound structure to spell plurals correctly. Experiments 6 and 7 confirmed this
finding with pseudowords, and showed also that only better spellers (Experiment 6) and
adults (Experiment 7) use the “plural rule” at all, and even then to only a limited extent.

Experiments 8 and 9 tested whether children could use their knowledge of the spelling
of base words to spell their derived forms. The idea was supported: children chose the correct
letter (s or z) more often to represent the /z/ sound of words derived from base words (e.g.,
noisy, from noise) than of monomorphemic control words (e.g., busy). Experiment 10
confirmed this finding with pseudowords, and showed that children performed equally well
on derived and inflected words.

Support was gained for the existence of a strong relationship between children’s
morphological awareness and their spelling of morphological spelling patterns.

It is concluded that children should not be seen to learn to represent morphology simply
“early” or “late” in their spelling development, but to acquire individual morphological
patterns at different times. Implications for existing models of spelling development, and for
education, are discussed.

This thesis contains approximately 99, 000 words.
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Chapter One: Introduction

The representation of morphology in spelling

1.1. Learning to spell in English

1.1.1. The importance of learning to spell

To attain literacy, children must learn not only to read, but to write. Learning to write
requires learning how to represent the spoken language in written form, that is, to spell. The
ability to spell with accuracy and confidence is important if the writer wants to be able to
devote his or her full attention to higher-order processes, such as deciding the right word to
use, or what idea to express next (e.g., Bereiter, 1980). Although a vast amount of research
has been conducted on reading development, the development of spelling in children has
received very little experimental attention (Brown & Ellis, 1994).

However, researchers have recently begun to investigate spelling more fully, realising
its potential as a “window” on the development both of children’s understanding of language
and of the writing system that they are beginning to learn. When children first begin to learn
to spell, they have knowledge and experience only of the spoken form of their language.
They must learn how to represent this language in its written form, not only on the basis of
sound, but on the basis of other patterns and regularities as well. Spelling is not a skill that is
always acquired fully as part of a child’s primary education; there are aspects which seem to
take until young adulthood to learn, or which many individuals never master properly (e.g.,
Fischer, Shankweiler, & Liberman, 1985). This is a matter of concern. As Gerber and Hall
(1987, p.34) point out,

“...demonstrable ability to spell is still imbued by an admiring public with connotations
of studiousness, literacy, and intelligence”,

whereas poor adult spellers are often viewed as unintelligent. This thesis will

concentrate on the development of aspects of spelling in the first few years of schooling, since



the main foundations for spelling are laid at this time, and it is during these years that we can

see the most rapid and interesting increases in understanding and skill.

1.1.2. The nature of the English spelling system

The English spelling system is basically alphabetic. It consists of a set of letter-sound
correspondence rules which allow writers to represent, and readers to comprehend, the many
English words whose spelling is based on sound. However, these grapheme-phoneme
relations represent only one level of the system’s regularity. There are also orthographic
conventions which dictate how parts of words must be spelled, often when more than one
possible combination of letters would seem correct just on the basis of sound (Waters, Bruck,
& Malus-Abramowitz, 1988). For example, it is an orthographic convention in English that
the sound />1/ is written oi in the middle of words (e.g., boil), but oy at the end (e.g., boy).
Similarly, /k/ in word-final position, and after a short vowel, is almost always spelled as ck
(e.g., pack, rock), but ck can never be used in word-initial position; ¢ or k is required instead
(e.g., car, key). The convention that the alternation of single and double consonants indicates
preceding vowel quality (e.g., hoping vs. hopping) is also an important rule to learn to attain
spelling proficiency. Once a writer has learned these conventions, he or she is able to spell a
large number of words whose spelling would be ambiguous if only a phonetic strategy were
used.

There also exists a large number of words whose spelling cannot be predicted entirely
on the basis of phoneme-grapheme correspondence rules or by orthographic conventions.
Some of these words have segments that could legally be represented by several different
sound-based spelling patterns, but there is no rule for choosing one above the others to
achieve the conventional spelling. For example, street could legally be spelled as streat or
strete. In some cases, a number of phonetically possible spellings exists, but there is no way

to tell which spelling has which meaning (e.g., right, write, and rite). As there are no rules to



determine the spellings of such words, the correct sequence of letters can be learned only by
rote memorisation (Waters et al., 1988). Memorisation is also required to learn how to write
“strange” words; sections of whose spelling may have little or nothing to do with their sound
(e.g., yacht, laugh).

There is one more important type of rule on which many spellings are based, which
depends on relations at the level of meaning. The English language sometimes represents the
morphological structure of words, often at the expense of reflecting the particular phonetic
form that those words may take. Chomsky and Halle (1968) saw the English orthography as
morphophonemic: bounded by phonemic constraints, but sufficiently removed from phonemic
transcription that a single spelling of a morpheme can transcend differences arising from
morphological variation. The meaning-based structure of words, and the way that it is

reflected in spelling, is the aspect of spelling on which we will concentrate here.

1.1.2.1. Preserving meaning — inflections

Among the commonest ways in which English preserves meaning at the expense of
sound is the use of a single spelling for inflectional endings whose pronunciation may change
across words. Inflections are morphemes attached to the end of words to add information
about attributes such as a verb’s tense or a noun’s number. Examples include the -ing of
continuous verbs, the -ed of regular past tense verbs, and the -s of plural nouns and third-
person singular verbs. Inflections do not change a word’s part of speech.

The -ed inflection of regular past-tense verbs has three possible pronunciations in

English: /t/ after an unvoiced consonant (e.g., walked), /d/ after a voiced consonant or vowel
sound (e.g., warned, sighed), and /1d/ after a /t/ or /d/ (e.g., waited, added). Rigid adherence

to a principle of one-to-one grapheme-phoneme representation would require three different
spellings for these three pronunciations. However, the use of the single spelling -ed for all

three pronunciations means that the syntactic identity of these words is clearly signalled; it



shows that the words walked, warned and waited are all members of the same class of regular
past-tense verbs.

Similarly, the plural or third-person singular verb inflection -s can be pronounced in
three different ways, depending on the preceding sound. After an unvoiced consonant it is

pronounced /s/ (e.g., cats), after a voiced consonant or vowel sound it is pronounced /z/ (e.g.,

dogs, fleas), and after any of the sounds /s/, /z/, If/, I3/, I/, or /d3/, an e is added if necessary

and the morpheme is pronounced /1z/ (e.g., glasses, roses). Again, the infringement of strict
letter-sound correspondence by writing dogs but cats is worthwhile, as it allows us to preserve
graphically the identity of the plural morpheme, so that this syntactic feature can be extracted

easily from the written material (Baker, 1980).

1.1.2.2. Preserving meaning - derivations

Another important way in which meaning, rather than sound, can determine part of a
word’s spelling is in derived words. Adding a derivational morpheme to a word often
changes its whole grammatical category, and the rules which govern these morphemes are
very much less strict than in inflectional morphology. There is a range of derivational affixes
which can be added to words (e.g., un-, dis-, -ness, -hood, -er, -ity), and unlike some
inflectional morphemes, they almost invariably have a constant pronunciation, regardless of
the word to which they are attached. There is no variation between the pronunciation of the
morpheme -ness in, for example, happiness, sadness and darkness. What is more likely to
vary despite continuity of spelling is the pronunciation of the “stem” morpheme of derived
words; that is, the stable base part of the word that contains its main meaning. Examples
include heal and health, and courage and courageous. The relation in meaning between a
stem and a derived form is often less transparent than the relation in meaning between a stem

and an inflected form.



In derivational morphology, too, the choice as to which of two acceptable spelling
sequences to use can also be solved on the basis of morphology rather than just sound. The
medial /z/ sound of the word noisy could plausibly be spelled either with s (as in busy) or with
zz (as in dizzy). However, if we recognise that the adjective noisy comes from the noun noise,
which is spelled with a final se, we will know that the correct letter to use is s, to preserve the

spelling as much as possible between the two forms of the word.

1.1.3. Beginning writers and the English spelling system

Children in British and other English-speaking schools typically begin to learn to write
at the age of five or six. As we have just seen, the English spelling system is a complex one,
with regularities at a number of levels, and many irregularities as well. Do young children
learn about the regularities that exist in English, and do they make use of them in their
spelling, right from when they first begin to put words on paper? Do they immediately
recognise and appreciate the many exceptions to our otherwise basically alphabetic writing
system?

It would seem more likely that children’s ability to represent words would progress with
age and experience from an initial low level, gradually improving with increasing experience
and understanding, and eventually incorporating the various levels of regularity and the
irregularity of English spelling. Much research has supported this second possibility, through
observations of children’s spelling at varying points of writing experience. These findings
have led to the postulation of several models of spelling development, each describing a
particular sequential, stage-wise evolution of spelling ability, through which children are seen
to progress in an orderly fashion. Some of the most influential of these spelling models are

described in the next section.



1.2. Models of spelling development and the acquisition of morphology

1.2.1. Description of models

Only a handful of models has been proposed to account for the development of spelling,
from the preschooler’s first scribbles to the adolescent’s knowledge of complex letter patterns
and the ways of signalling in writing the relations between words. While almost all the
models acknowledge an initial dependence on phonology for spelling, they show less
agreement about the way and the order in which further spelling skills unfold. Most include
the acquisition of the ability to represent morphological spelling patterns after a phonological
stage. However, the models vary in whether they assign the acquisition of morphology to a
single, final stage of spelling development, or whether they assign the acquisition of different

morphological patterns to different stages, according to their complexity.

1.2.1.1. Read’s observations and conclusions about early spelling

Some of the first data on children’s early spelling came from the work of Charles Read,
and are summarised in his book Children’s creative spelling (1986). Read collected the
spontaneous writings of a number of young children who had begun spelling on their own,
with little adult influence, and also the writings of kindergarten and first-grade children who
had not shown this early propensity to write for themselves. The spellings produced, although
unconventional, were often strikingly consistent across children, and were clearly based on
the sound of the words that they were supposed to represent. Read emphasised the phonetic
nature of these early “invented” spellings; it seems clear that the children really were breaking
up the words they heard into their constituent phonemes, and attempting to represent each
phoneme with a letter or letters. The children did not always represent every sound that adults
perceive in words (e.g., they wrote mostr for monster), and they sometimes chose the wrong
letter to represent sounds (e.g., wints for once). However, as Read pointed out,

preconsonantal nasals can be heard as part of the preceding vowel, and if children do not



know how to represent a short vowel they will often choose the long vowel with the closest
phonetic features. Thus, these spellings are actually quite reasonable attempts to represent
these words.

Read did not investigate spelling much beyond the first year or so of experience, and
nor did he postulate any stage-wise model of spelling development. Nevertheless, his detailed
observations and analysis of so many early spelling samples provide strong support for his
view that children start off spelling words simply on the basis of how they sound. As will be
discussed in greater depth in section 1.3.1.1.i.a., Read examined how his participants
represented two common inflectional endings with variable pronunciations: the regular past-
tense -ed and the regular plural -s. The children spelled the endings of past regular verbs just
as they sounded (e.g., halpt for helped), and virtually never used the required morphological
sequence -ed. When writing regular plurals, however, they nearly always used the correct
spelling -s, even when it was pronounced as /z/. These results suggest that children may learn
to represent different inflections at different stages of development, and that the plural -s
inflection might be learned very early on indeed.

Read’s general contention that beginning writers spell words on the basis of the
alphabetic principle has received overwhelming support from many other studies (e.g., C.
Chomsky, 1979; Mann, Tobin, & Wilson, 1987). Perhaps the most detailed and important
source of support is a longitudinal study carried out by Rebecca Treiman (1993), who
collected the spellings of a first-grade class of American children for an entire year, and was
able to analyse the representations of a large number of different types of words. She, like
Read, found that her participants started off writing words as they heard them, and usually
continued using this strategy for the whole of their first year at school. Treiman also provided
information on the early representation of morphology in spelling, and concluded that, with
the possible exception of the -s inflection, children generally fail to represent morphology for

at least the first year of writing. These data will be discussed in section 1.3.



1.2.1.2. Marsh, Friedman, Desberg and Welch’s strategies in spelling

Marsh and his colleagues (1980) present a developmental theory of literacy acquisition
which focuses on the strategies used in the acquisition of reading as well as spelling, and note
how the strategies used for the two skills change with increasing experience with the written
word.

According to this model, when beginning readers encounter an unknown word in
context, their initial strategy is to substitute a known word which is visually similar to the
unknown word (e.g., it may share a first or last letter) and which fits the semantic and

syntactic context. However, this Substitution strategy will be of little use to a child trying to

spell a new word. Marsh et al. therefore saw the initial strategy of the beginning speller as

coinciding with the second strategy of the beginning reader — a simple Sequential Phonemic

Encoding strategy. Young spellers divide each word into its constituent phonemes as best they

can, and write down what they consider to be the appropriate letter(s) to represent each of
these sounds.
As children gain more experience with written language, they begin to use a more

sophisticated method of decoding for both reading and spelling; the Hierarchical Decoding

strategy. This is based on “conditional rules”, or orthographic conventions — the rules which
make some spellings appropriate in one context but not in another. One example of such a
rule is the final silent, vowel-lengthening “magic” e, which distinguishes many long vowels
from their shorter alternative (e.g., hate vs. hat). Another concerns the rules which govern
when it is appropriate to use the letter ¢ to spell the sound /k/ (c is usually used before a, 0 and
u, although there are some exceptions, such as kangaroo and Kathy).

Finally, by about the age of ten, children are able to use an Analogy strategy to spell, as
well as to read unfamiliar words. For example, they can use their knowledge of how to spell
the medial ¢ in a word such as critical to decide how to spell the ambiguous medial /s/ sound

in a related word such as criticise. They can also spell unknown words (e.g., the pseudoword



jation) not with a phonetic ending such as -shun, but with a standard pattern, here -tion, by
analogy to the spelling of a word that they already know, such as nation.

This last strategy is the only one that has anything to say about children’s use of
morphology in spelling. However, the authors fail to make it clear that some understanding
of morphological relations is necessary for the correct use of analogy in the example given.
For a writer to use an analogy strategy to spell criticise from critical, he or she would first
need to be aware that such similar-sounding words can be related in meaning, and that this
relation is often signalled by similar spellings of the shared portion.

Marsh et al. provide support for the spelling component of their model of literacy
development from experiments that they carried out to follow on from their empirical work on
reading development. Twenty children in grade 2 (aged 7), 20 in grade 5 (aged 10), and 30
adults were asked to write down to dictation a number of pseudowords designed to assess the
use of Marsh et al.’s four proposed strategies. We will describe only the results which
provide information about children’s sound-based spelling (achieved via the Sequential
Decoding strategy) and their morphology-based spelling (presumably achieved via the
Analogy strategy). Use of the Sequential Decoding strategy was tested by the inclusion of
consonant-vowel-consonant (CVC) pseudowords with short vowels (e.g., fis, jar). Ostensibly
“related” pseudoword pairs such as cazicle/cazicise and individual pseudowords such as
jation and zoldier were included to see whether the writers would use an Analogy strategy,
based on the real words that these pseudowords resembled.

All participants were able to decode the CVC words sequentially. The grade 5 children
performed at ceiling level, significantly better than the grade 2 children, who nevertheless
performed quite well. Thus, as Read’s results also suggest, it seems that from early on in their
writing experience, children are able to “spell by sound”; to recognise and transcribe each of
the phonemes that make up the words that they hear.

The children’s performance on the “related” pseudoword pairs, which required the use

of Analogy to preserve the spelling of a particular phoneme, showed marked improvement



with development. However, the overall use of this strategy was low, accounting for the
responses of only 3% of the 7-year-olds, 10% of the 10-year-olds, and 24% of the adults. The
use of analogy for the single, irregularly-spelled pseudowords was absent in the youngest
group, but occurred in one-third of the 10-year-old spellers’ responses, and half of the adults’
responses. Marsh et al. suggest that the relatively low frequency of such real-word pairs as
critical/criticise in the language can probably account for the infrequent use of analogy for the
related pseudoword pairs. However, this explanation cannot explain the limited use of
analogy for the single words, since most of these were of relatively high frequency. A major
limitation to this study is that the experimenters did not check whether the children knew any
of the base words from which they were supposed to derive analogies.

A later study (Marsh, Friedman, Welch, & Desberg, 1981), which did ensure that
children knew the base words from which they were to make analogical spellings, found that
7-year-olds used the Analogy strategy to spell 26% of the pseudowords that they were given.
The authors concluded that the ability to use analogies in spelling was thus at least partly
developed by the age of 7 years, but would need more time and experience to develop fully.

As noted above for real words, however, anyone using an Analogy strategy to spell
“related” pseudoword pairs such as cazicle and cazicise must also be using their knowledge of
derivational morphology, and its representation in the English orthography. Otherwise, the
writer would not even be aware that there might be a reason for preserving the spelling of the
stem, cazic-. Similarly, anyone using an analogy strategy to spell these pseudowords would
have to be aware of the derivational relationship between the analogous real words, here
critical and criticise. Of course, it is possible that a writer unaware of the link of meaning
between those two words could happen to base the spelling of one pseudoword on one of the
real words and of the other pseudoword on the other real word, and preserve the spelling that
way, but this seems unlikely. The speller could just as well choose particle and fantasise, and

thus produce a pair of pseudowords in which the spelling of the stem was not kept consistent.
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Thus, it seems likely that to spell by analogy in Marsh et al.’s task, the participants
would have needed an understanding of derivational morphology, as well as the ability to use
analogy, to show evidence of the Analogy strategy, at least for the related pseudoword pairs.

Since Marsh et al. (1981) showed at least some use of analogy in 7-year-olds, and
Goswami (1988) in 6-year-olds (at least when the analogical words are visually available), it
would appear that the problem is not due solely to difficulties in employing the Analogy
strategy. Marsh et al.’s (1980) results could be seen to show that most 7- and 10-year-olds are
not sufficiently aware of derivational relationships to make use of them in their spelling.
However, as previously mentioned, the participants’ knowledge of the word pairs from which
analogies were supposed to be drawn was not tested. Therefore, we cannot be sure whether
the participants would have shown their appreciation and use of derivational relations if the

pseudoword pairs had been based on more familiar real words.

1.2.1.3. Frith’s model of literacy development

Another well-known model of the progression of children’s spelling is Frith’s (1985)
three-stage model of literacy development. This also sets out to explain how both reading and
writing develop, and how these developing skills interact at different stages.

In the first, Logographic stage, children are seen to read and spell words as rote-learned

wholes. Experience with reading allows the child to store each written word as a
“logograph”, or pictorial representation, in the mental lexicon. Thus, the development of
spelling will at first lag behind that of reading, as the logographic representations must be
built up from reading before they can be written. As vocabulary increases, the store of
memorised words will become correspondingly large and eventually unmanageable, perhaps
providing the impetus for the child to progress to the next, Alphabetic stage.

Children in the Alphabetic stage are those who are beginning to understand and apply

grapheme-phoneme correspondence rules. They acquire these rules in spelling before reading
in this stage, learning how to represent phonemes with graphemes before they can “retrieve”
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sounds from printed letters. Once children can convert sounds to letters and vice versa, they
learn context-sensitive rules, such as the soft ¢ rule (c is pronounced /s/ but written ¢ before
the letters e and i) and the “magic” e rule.

Eventually, children move into the final, Orthographic stage, where spelling and reading

are again non-phonological. Increasing experience with reading and writing allows young
language-users to abstract out and memorise orthographic regularities. They can then
instantly analyse words into orthographic units without phonological conversion. These
orthographic units include morphological spelling patterns such as pre-, -ing, and -ed, but also
non-morphological patterns such as -ight and -ough. In this stage the relationship between
reading and spelling is again reversed, in that the child’s skills are more advanced in reading
than they are in spelling. Children in the Orthographic stage are able to use analogy to aid
both their reading and spelling.

In contrast to nearly all other accounts of spelling development, this model claims that
children begin to write not on the basis of the sounds that they hear, but by transcribing whole
words as memorised “chunks”. There is good evidence that a logographic strategy dominates
the first phase of reading development (see Torrey, 1979, for a review), and that older and
more skilled readers do seem to rely on an orthographic strategy to read familiar words
(Snowling & Frith, 1981). However, it is difficult to imagine that children who had not yet
understood the alphabetic principle could memorise the letter sequences of enough words in
single “chunks” to make spelling logographically a realistic initial strategy to adopt.
Exceptions could include their own names, and some very familiar and frequent words, such
as the and and. There is much more evidence that children begin spelling at what Frith calls
the Alphabetic stage.

The third and final stage of Frith’s model is postulated as the one in which children start
to represent morphological patterns. However, this stage may be so broad as to be of limited
use in understanding the important spelling developments which must still take place once
children have gone beyond exclusive reliance on the alphabetic principle in their writing.
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Children at this stage need learn to represent a huge range of morphological relations, from
the relatively simple plural and past-tense affixes to more complex derivational relationships
(such as between real and reality, sign and signal). However, Frith’s model is not detailed
enough to predict the order or time frame in which the learning of such relations might occur.
Thus, although this model does attempt to explain the development of both reading and
spelling in a parsimonious way, it does not make many predictions about how or when
children learn to represent morphology in their spelling. Further, its depiction of spelling
beginning in a logographic, rather than alphabetic, fashion is in conflict with most of the

evidence about early writing.

1.2.1.4. Ehri’s model of spelling development

Ehri (1986, 1992) also proposes a three-stage model for the development of spelling.
Instead of tying stages of development to specific spelling features, she has defined these
stages in terms of the nature of the correspondences that children exhibit between written and
spoken units of language (Ehri, 1992).

Ehri acknowledges that children start off in what she terms a Precommunicative stage,

in which they write down letters which bear no resemblance to their sounds and thus cannot

be read. Children then progress to the Semiphonetic stage, in which they are able to select

letters (or letter-names) corresponding to the sounds that they detect in the pronunciation of
words. The main feature of these spellings is that they are phonetically incomplete, and often
symbolise only the first and final sound of each word (e.g., bt for bear). This may be because
the children have not yet learned to divide the speech stream fully into phonemic segments.
Children in this stage are typically in kindergarten or just entering the first grade of school.

The Phonetic stage emerges when children begin to represent short vowels, usually

midway through the first grade. Children segment words linearly into a sequence of sounds
and are able to represent most of those sounds with appropriate letters. A consequence of
spellers’ reliance on the phonetic strategy at this stage is that higher-level regularities are
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ignored; for example, past-tense affixes are spelled as they sound (e.g., drest, rubd and wutid
for dressed, rubbed and wanted).

The final part to this model is the Morphemic stage, which spellers enter about midway

through the second grade. The hallmark of this stage is that children stop relying exclusively
on a linear sound-based approach and begin to recognise the importance of letter patterns.
Thus, although children still use phonetic principles as the basis of spelling, they now
recognise that non-phonetic patterns of letters can symbolise sounds and word parts (e.g., -ed
symbolises /t/ in stopped but /d/ in stunned). Patterns which characterise a number of word
spellings (e.g., the “magic ¢”), and analogy (such as writing pashion, from fashion) also
appear, although their basis is not strictly morphemic.

There is no final “Correct” stage, as the learning processes developed during the
Morphemic stage are seen to be the same ones that are used to improve spelling throughout
the writer’s lifetime. Also, memory for word spellings is treated as a separate type of
knowledge that develops alongside the three stages of orthographic knowledge. The
acquisition of correct spellings for specific words begins early in the phonetic stage, so
“correct spelling” is not defined as something which emerges last in the scheme, as a separate
stage.

This model postulates slightly different stages from the two preceding models,
beginning at an early stage of writing but finishing with the same broad, descriptive level.
There is plenty of evidence to support Ehri’s contention that children start off representing
some and then all of the sounds in words, before learning how to represent non-alphabetical
spelling patterns (e.g., Henderson & Templeton, 1986; Read, 1986; Zutell, 1980). Her
omission of a “correct” stage is interesting and seems well-justified.

Ehri (1992) acknowledges that her Morphemic stage may be misnamed, as there are still
patterns and sequences to be learned which do not have a morphemic basis. She also admits
that the wide scope of this one final stage may overlook distinctions at the upper levels of

spelling development. However, she points out that we do not yet know whether there are
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true stages (that is, qualitative shifts) in these upper levels, or just major milestones attained
within a general morphemic stage. This is true, but it means that Ehri’s model, like those of
Frith (1985) and of Marsh et al. (1980) is vague about when we might expect children to start
using various morphological patterns in their spelling. In her later work (1992) Ehri specifies
that relatively simple morphological patterns such as the past and progressive endings (-ed
and -ing) will be learned first, and that more complex word relations will be learned over the

next few years of spelling experience.

1.2.1.5. Gentry’s model of spelling development

Gentry (1982) presents a more detailed model of spelling development. The description

begins at the Precommunicative phase, when children realise that letters can represent a

message, but have not yet developed any understanding of letter-sound correspondences.
They string together randomly the letters and letter-like symbols that they can produce. The

Semiphonetic stage represents the beginning of children’s understanding of the alphabetic

principle, that letters stand for the sounds in spoken words. Children represent some of the
sounds in each word, and use their knowledge of letter names wherever possible (e.g., RUDF
for Are you deaf?!).

In the next, Phonetic stage, children learn to “sound their way through” each word,

making linear, concrete, sound-letter matches as they write. Thus, they become able to
symbolise the entire sound structure of words, but without regard to acceptable letter
sequences or other orthographic conventions.

From this strictly sound-based strategy, children’s spelling moves into the Transitional

stage, in which they begin to rely more on visual and morphological information.
Transitional spellers are starting to abandon their concept of English spelling as a fixed, one-
to-one, letter-sound code, and are beginning to adhere to the basic conventions of English
orthography. Vowels appear in every syllable, preconsonantal nasals are represented, the
“magic e” is learned, and inflectional endings such as -s, -’s, -ing and -est are spelled
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correctly. For the first time, relations of meaning are represented. For example, the number
80 may be written as eightee rather than the phonetic ate.

The final stage is the Correct stage, although Gentry admits the relativity of this term.

He also acknowledges that the major cognitive strategies necessary for spelling competency
may well be established by the end of the transitional stage, and that any further growth could
just be an extension of these strategies. However, by the correct stage, children’s knowledge
of the English spelling system and its rules is now firmly established. They will continue to
learn about uncommon and irregular words and they will still make errors, but spellers in this
stage have mastered the basics of the phonological, orthographic and morphological aspects

of their written vocabulary.

1.2.1.6. Henderson’s model of spelling development

Henderson (1985) and Henderson and Templeton (1986) describe a similar series of

stages in the development of children’s spelling. They define Preliterate writing as the very

beginning of the process of learning to write. Young children’s jumble of letters, numbers
and letter-like scribbles reflect their concept of the form and function of print, but no
understanding of the alphabetic principle — as exemplified by the preliterate rendering of bed

as sq4R (Bear, 1992). Children then progress to the strategy of Letter-name spelling, when

they first begin to match letters and sounds systematically, in a left-to-right, sequential
fashion. Writers know the names of the letters of the alphabet, and tend to represent short
vowels with the closest-sounding letter name, leading to spellings such as ladr for letter and
kekt for kicked.

As their sight vocabulary grows, children learn more about the ways in which the
spelling system represents speech, and this in turn influences their spelling of new words.

This marks their entry into the Within-Word Patterns stage, and into the realisation that

writing does not always involve the one-to-one matching of sounds to letters. The typical age
of entry is about eight to nine years. The patterns of letters that appear in English words are
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often predictable. For example, the rime /a1t/ is very often transcribed as -ight, and although

gh can represent more than one sound, the choice is greatly restricted by where it occurs in a
word (e.g., ghost vs. rough, high). Children in this stage are able to master such sequences, as
well as other orthographic conventions, including long-vowel spellings and digraphs such as
those in should and pause. Finally, children begin to deal with the role of meaning in
spelling. The first sign of this new understanding is when they begin to spell the past tense
ending -ed consistently correctly, despite changes in its sound, and eventually the correct
spelling of other prefixes and suffixes is achieved.

By this time, children have mastered the within-word patterns of monosyllabic words,
but must now learn about the patterns specific to polysyllabic words. Between the ages of

about nine to eleven years, children are at the Syllable Juncture stage, in which they learn how

to join common inflections to monosyllabic base words. They must learn when to double
consonants (e.g., hopping, hopped) and when to leave them undoubled but remove the ¢ (e.g.,
hoping, hoped). Eventually they come to understand how the number of consonants can
determine vowel quality (e.g., skater vs. scatter), and how to spell more difficult affixes (e.g.,
-able/-ible).

The final stage of Henderson’s model, Derivational Principles, may begin any time

from late primary school onwards, and progresses throughout the writer’s life. The
derivational principles — roots, origins and meanings — that children began to explore in the
Syllable Juncture stage are now developed extensively. Children learn how to represent
vowel alternations (e.g., definel/definition), consonant alternations (e.g., critic/criticise), and

other visual links between word meanings (e.g., sign/signal).

These last two models seem to be based on the analysis of a greater variety of spellings
from a greater variety of children than any of the models described earlier. This has allowed

more specific descriptions of the skills gained at each stage of development. Both models
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predict that children’s early spelling reflects increasingly sophisticated attempts to represent
the phonetic structure of the words that they hear. Gentry’s model predicts that letter patterns
not based on phonology, including inflectional endings and some derivational relations, will
be learned after the Phonetic stage, in the Transitional stage, but that more complex
morphological relations might only be mastered in the final Correct stage.

Henderson and Templeton’s model is the most explicit about the order in which young
writers learn how to represent morphological spelling patterns. Children begin to represent
the simplest inflectional morphemes, such as -ed, in the Within-Words Patterns stage
(following on from the sound-based Letter-Name stage), learn more about how to combine
root words with inflections and simple derivations in the Syllable Junction stage, and begin to
understand more complex derivational relations once they reach the Derivational Principles

stage.

Varnhagen, McCallum and Burstow (1997) examined the spelling of the -ed inflection
in stories written by 272 Canadian children in grades 1 to 6. They wished to see whether the
children’s representations would show features indicating progression from semiphonetic, to
phonetic, to transitional, to correct spelling, as described in Gentry’s (1982) model (which
they saw as a simplified version of Henderson’s (1985) model). This progression was not
supported by the data. Virtually all the children’s spellings were either written entirely on the
basis of their constituent phonemes (and thus classed as phonetic spellings), or were entirely
correct. There were hardly any examples of words written correctly but for erroneously
doubled or non-doubled consonants, which could have been classed as transitional spellings.
Varnhagen et al. took their results as evidence against a strong developmental progression of
qualitatively distinct stages, and concluded that existing stage classifications are too broad to
describe spelling development adequately.

However, the examination of children’s naturalistic writing means that it is impossible

to tell how many spellings were produced correctly from memory, and how many the children
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spelled on the basis of a rule. As Ehri (1992) points out, children can write words correctly
from the phonetic stage onwards, while still using less sophisticated strategies to spell
unfamiliar words. Also, the examination of just one morphological pattern does not really
allow us to draw conclusions about children’s representation of morphology in general.
Finally, these data on the spelling of the -ed inflection do not seem very useful for evaluating
the very model the authors set out to test, as Gentry’s account makes no mention of the stage

at which the correct spelling of the -ed inflection is supposed to be achieved.

1.2.2. Conclusions about spelling models’ predictions about the acquisition of
morphology
Except for the model proposed by Frith (1985), all the models discussed above describe

beginning spellers as relying exclusively on sound for their first year or more of writing.
There seems to be general agreement that only once that they have mastered this alphabetical
principle will children learn to represent other orthographic patterns. Some of the models are
specific: simple inflectional patterns such as the plural -s and the past-tense -ed are learned
first, then the conventions for joining these and other inflectional and derivational morphemes
to root words, and finally more complex derivational relations between words linked by
meaning.

However, not every researcher would agree with this general order of development. As
will be discussed in section 1.3.2., Treiman and her colleagues (Treiman & Cassar, 1996,
1997; Treiman, Cassar, & Zukowski, 1994) argue that children are able to understand and
represent simple morphological relations right from when they begin to spell. They claim that
although beginning writers start off spelling on a mainly phonological basis, even at this early
stage they possess some knowledge of morphological relations as well, and are able to
represent these in their writing. This hypothesis, that an understanding of morphology is
gained “early”, goes against the general consensus of the spelling models. The models

instead see morphology as being represented not until “late”, by children who have already
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spent at least a year, if not much longer, learning the alphabetical principle. In the following

sections, we will present evidence for both of these hypotheses.

1.3. Research on spelling development

The researchers whose findings support the “late” acquisition of morphology hypothesis
and those whose findings support the “early” acquisition hypothesis seem to have set about
designing their experiments in rather different ways. The evidence which suggests that
children do not learn to represent morphological relationships in their spelling until they have
had at least several years of writing experience, has come mostly from experiments which
have examined children’s ability to produce the correct spelling of various inflections and of
derivational roots. In contrast, the experiments which suggest that even very young spellers
have some ability to represent morphological relations, have concentrated more on identifying
signs that children understand the morphological structure of the words they are writing. The
identification of such signs does' not usually require the correct spelling of entire words, or
even of whole parts of words (such as the stem portion or the inflectional ending). We will

now review the evidence from both of these types of experiments.

1.3.1. Evidence from the correct spelling of morphological patterns

1.3.1.1. Inflectional morphology

1.3.1.1.i. Flouting letter-sound correspondence rules: the regular past -ed inflection

The -ed inflection is probably the best-studied example of a morphological letter
sequence which flouts letter-sound correspondence rules and can be pronounced in more than
one way, but which remains spelled the same across words. As described in section 1.1.2.1.,
regular past verbs are always spelled with a final -ed, regardless of whether this ending is
pronounced /t/, /d/ or /1d/. If young spellers have grasped this morphology-based convention,

they should spell all past regular verbs with an -ed ending, regardless of pronunciation. If
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they do not realise the morphological status of these words and transcribe them just like any
other, non-inflected words, they should spell the endings of these verbs just as they sound,

with tor d.

1.3.1.1.i.a. The representation of -ed in early and invented spelling

Read (1986) examined how his participants spelled the endings of any regular past tense
verbs that they had included in their writing. He found that his beginning spellers wrote the
endings of regular past verbs according to their pronunciation; they did not appear to pay any
attention to the words’ morphological status. Thus, helped was spelled as halpt, stayed as
stad, and waited as watid. By the end of a year of writing instruction, a few of the children
had begun to realise the existence of an “alternative” way to represent the final sound of these
verbs, and sometimes used d to complete verbs which actually ended in a /t/ sound (e.g., fixd,
lookd). Thus, they were beginning to realise that a phonetic strategy was not necessarily the
way to spell regular past verbs, but had not yet learned exactly what the alternative was, or
when to use it.

Overall, then, Read showed the great importance of sound to early spellers. However,
he did not analyse enough morphological spellings to show compelling evidence for or
against the possibility that children start off spelling all morphemes on the basis of sound
alone.

Some of the authors of the spelling models reviewed earlier also cite examples of
children’s spelling of -ed, and, like Read (1986) conclude that such representation is sound-
based for quite some time before the conventional letter sequences are learned. For example,
Beers and Henderson (1977) (whose findings contributed to Henderson’s later (1985) model)
looked at children’s spellings of the regular past tense in naturalistic writing. For most of
their first year of school, the participants used a phonetic strategy to produce past forms,

writing, for example, pavd and kikt for paved and kicked. Only towards the end of the year
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did they begin to show a partial understanding of the nature of the inflectional ending,
inserting vowels to produce such spellings as -id, -ad and -od as well as -ed.

Treiman (1993) presented data about early spelling of several morphemes, including the
-ed inflection. She, like Read, found that her first-graders showed very little knowledge about
the need to use morphological spelling patterns for certain words, and instead tended to write
these words just as they sounded. When writing regular past verbs, the children usually used
the appropriate phonetic ending, rather than the conventional -ed. Thus, they wrote jumt,
clend and flotide for jumped, cleaned and floated (although at the beginning of the year many
of the children tended simply to omit any representation of the inflection altogether). In the
first semester of the school year, only 1.3% of the regular past verbs attempted were spelled
with -ed, but by the second semester it had risen to 25%. The children therefore needed at
least half a year of writing instruction before even a few of them began to use the -ed
inflection.

Thus, there seems to be good evidence that when they first begin to write, children fail
to represent the -ed ending of regular past verbs, and instead spell the endings according to
their pronunciation. It seems to take at least half a year, and possibly longer, for even some
children to start to use the -ed inflection in their spelling of past regular verbs. None of the
children in the studies reviewed above appeared to be anywhere near a stage of using this
inflection consistently correctly in every case. This evidence thus seems to constitute support
for the “late” acquisition of morphology hypothesis. We now turn to experiments on the
representation of the -ed inflection in the spelling of children from various age groups, and of

older children.

1.3.1.1.i.b. The representation of -ed by older children and across age groups
A naturalistic study of the type conducted by Read and Treiman, although with much
older children, is reported by Sterling (1983). He collected essays from 56 12-year-old

children and examined the nature of the 557 errors they made. Even if children do not learn
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to represent the -ed inflection correctly immediately they begin to learn to write, it would
seem probable that most would have learned to spell it conventionally after the six or more
years of writing experience that most 12-year-olds would have had. However, of the 214
errors made in transcribing inflections (including -ed, -s and -ing), 26 were phonetic
renderings of -ed, shown in spellings such as past for passed and laught for laughed. Thus, it
seems that occasionally even children in the first year of secondary school erroneously use
sound rather than morphology as the basis for their spelling of the ending of regular past-tense
verbs. However, most studies of younger children suggest that the correct spelling of the -ed
inflection is for the most part mastered, if not from the beginning of writing instruction, at
least well before the end of primary school.

A more experimental report of children’s spelling of the -ed inflection was provided by
Zutell (1980), who asked 60 children in grades 1 to 4 to write down a number of words,
including a group of regular past-tense verbs. He found that children in the first two grades of
school almost always spelled the ending of the verbs phonetically. Use of the -ed inflection
was rare until grade 3, when it emerged rather abruptly. Zutell notes that his grade 2 group
seemed to be unusually weak spellers, which could explain the sudden emergence of -ed
spellings in the grade 3 group. Nevertheless, other research supports the finding that use of
the -ed inflection usually appears in about grade 2 or 3.

Beers and Beers (1992) examined the representation of a number of morphological
spelling patterns, including the -ed inflection, by 238 children in grades 1 to 6. Their task was
based on the well-known study by Jean Berko (1958). In Berko’s task, in which instructions
and responses were given entirely orally, children in pre-school (aged 4 to 5 years) and first
grade (aged 5%2 to 7 years) were shown pictures of novel creatures and actions. These
pictures were given pseudoword names that the children had to inflect orally. For example,
children were shown one creature called a “wug” and told “Now there is another one. There
are two of them. There are two...?”. Even the youngest participants were usually able to

provide the correct answer, “wugs”, although pseudowords which required the /1z/ allomorph
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of the plural proved more difficult. Similar questions were posed for verbs. For example,
each child would be shown a picture of a man with a jug on his head and told “This is a man
who knows how to rick. He is ricking. He did the same thing yesterday. What did he do
yesterday? Yesterday he...”. Participants were expected to produce the appropriate response,
“ricked’. The pre-school children provided the correct form of such verbs between 60 and
73% of the time, and the first-grade children between 73 and 80% of the time. The
performance of both groups dropped significantly, however, when they were presented with
stems which ended in a vowel sound (e.g., spow) or a /t/ or /d/ (e.g., mott), to below 36% for
pre-schoolers and to below 60% for first-graders.

Beers and Beers adapted this technique to assess how children would produce inflected
forms of pseudowords in written form. The participants were presented with a picture for
each pseudoword, and asked to write down the inflected form of each, which was pronounced
aloud. Half the children saw pictures accompanied by the (printed) stems of the inflected
words; half saw the pictures alone. In contrast to the requirements of Berko’s task, the
participants did not have to produce the inflected form. They just had to write it to dictation.
For example, the children were shown a picture of a dog engaged in some action with “mick”
written below it, and asked to write down the form “micked’, which was presented in a
sentence such as “See the dog mick? Yesterday it micked. Write down the word micked”.

In order to “focus the discussion” (p. 236), the authors present data only from the
children who had seen the stem forms, but not from those who had not. The most common
error for past-tense verb endings by the children in the first two grade levels was to write them
just as they sounded. It was not until grade 3 that they began to represent this inflection
correctly. Learning to join the -ed inflection correctly to the visually-presented verb stems
took even longer. Even well into grade 6, the participants often failed to double consonants or
drop the letter e when required. However, Ehri (1992) points out that since the children were
shown the base forms of the inflected words that they were asked to spell, they may have been

reluctant to “tamper” with the letter string they had seen, by doubling consonants or dropping
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silent e. This criticism could have been answered if Beers and Beers had discussed their
findings from the children who wrote the inflected words without being shown any stem
form. Ehri (1992) also notes that it would be useful to verify whether spelling performance in
this pseudoword task accurately reflects performance with real words.

Most important for the present discussion, however, is that Beers and Beers’ findings
provide further evidence against the idea that children understand and represent
morphological spelling patterns from early on. For at least the first year or two of school,
these children seemed to represent word endings as though they were merely phonetic
extensions of base words. They did not represent past-tense endings (or any other endings) as
discrete morphemes whose spelling is unaffected by phonetic features in the base word. By
grade 3 they seem to have learned that there are standard spellings for specific morphological
endings, but even by grade 6 they had not properly worked out how to join these inflections to
word stems conventionally. However, this last skill requires knowledge of spelling

conventions, rather than an appreciation of morphological rules.

The most detailed description to date of children’s acquisition of the -ed inflection is a
longitudinal study by Nunes, Bryant and Bindman (1997a). They saw 363 children originally
in school years 2, 3 and 4 (aged 6 to 8 years) three times a year for three years, and each time
asked them to spell 30 words: ten regular p