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A b s t r a c t 

P h o n o l o g i c a l awareness i s recognized as being a key f a c t o r c o n t r i b u t i n g t o 

students' development of e a r l y l i t e r a c y s k i l l s . This study i n v e s t i g a t e d the 

t h e o r e t i c a l model which suggests t h a t beginning s p e l l e r s c o n s t r u c t s p e l l i n g s 

using t h e i r knowledge of phonological awareness, orthography, l e t t e r names and 

l e t t e r sounds (Burns & R i c h g e l s , 1989; Read, 1986; Tangel & Blachman, 1995). 

Eighty-one kindergarten and grade one students were assessed i n terms of t h e i r 

s p e l l i n g competence, t h e o r y - r e l a t e d r e q u i s i t e s k i l l s (phonological awareness, 

knowledge, of orthographic s t r u c t u r e , l e t t e r names and l e t t e r sounds), and 

s e v e r a l c o n t r o l v a r i a b l e s (vocabulary, word r e c o g n i t i o n a b i l i t y and v e r b a l 

memory). The r e s u l t s i n d i c t e d t h a t a s u b s t a n t i a l p o r t i o n of the variance i n 

students' s p e l l i n g competence was accounted f o r by these r e q u i s i t e s k i l l s , and 

th a t the c o n t r i b u t i o n of phonological awareness s k i l l s t o s p e l l i n g remained 

s i g n i f i c a n t even a f t e r c o n t r o l l i n g f o r d i f f e r e n c e s i n students' vocabulary, 

v e r b a l memory and word r e c o g n i t i o n a b i l i t y . Subsequent analyses demonstrated 

t h a t p a r t i c u l a r types of phonological awareness tasks were d i f f e r e n t i a l l y 

a s s o c i a t e d w i t h d i f f e r e n t l e v e l s of s p e l l i n g competence. These f i n d i n g s 

suggest t h a t there i s a strong r e l a t i o n s h i p between the development of 

pho n o l o g i c a l awareness and s p e l l i n g competence i n beginning s p e l l e r s . 
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Chapter 1 

In t r o d u c t i o n and L i t e r a t u r e Review 

Some researchers i n t e r e s t e d i n the development of s p e l l i n g competence 

have concluded t h a t the E n g l i s h s p e l l i n g system i s so i r r e g u l a r t h a t students 

must l e a r n t o s p e l l most words by memorizing them ( H i l l e r i c h , 1977, 1982; 

Horn, 1957). However, since the 1970s, s e v e r a l researchers i n the f i e l d s of 

l i n g u i s t i c s , and c o g n i t i v e and developmental psychology have adopted a 

d i f f e r e n t p e r s p e c t i v e . Based on t h e i r observations and analyses of the 

s p e l l i n g e r r o r s young c h i l d r e n made when they spontaneously attempted t o s p e l l 

words, they came t o recognize s p e l l i n g as a developmental process (Chomsky, 

1971; Read 1971). 

Since t h a t time, a d d i t i o n a l research has r e p l i c a t e d these f i n d i n g s and 

f u r t h e r d e l i n e a t e d the development of s p e l l i n g s k i l l s , extending from pre­

school up through the intermediate grades and beyond (Beers 1980; Beers & 

Henderson, 1977; Evans & Smith, 1989; Gentry, 1978, 1982; Gentry & G i l l e t , 

1993; Henderson, 1990; S c h l a g a l , 1989; Treiman, 1993). Based on commonalities 

i n developmental s p e l l i n g e r r o r p a t t e r n s , v arious models of s p e l l i n g 

development have been proposed, c o n s i s t i n g of stages during which students are 

perceived t o be using d i f f e r e n t types of s t r a t e g i e s t o s p e l l words ( F r i t h , 

1980; Gentry, 1978; Gentry & G i l l e t , 1993; Henderson, 1990; Marsh, Friedman, 

Welch & Desberg, 1980). Even though these models have been c r i t i c i z e d 

somewhat as being o v e r s i m p l i f i c a t i o n s of a complex process, t h e o r i s t s 

g e n e r a l l y agree on the exi s t e n c e of o v e r a l l developmental trends or changes i n 

the r e l a t i v e use of a v a i l a b l e s t r a t e g i e s as c h i l d r e n l e a r n t o s p e l l (Lennox & 

S i e g e l , 1994; Snowling, 1994; Treiman, 1993, 1994; Varnhagen, 1995), 



and c h i l d r e n ' s e a r l y attempts at s p e l l i n g have come to be known as "invented 

s p e l l i n g " (Chomsky, 1971), " c r e a t i v e s p e l l i n g " (Read, 1986), or "developmental 

s p e l l i n g " (Henderson, 1990). Various researchers have a l s o t h e o r i z e d t h a t 

beginning s p e l l e r s c o n s t r u c t s p e l l i n g s i n a methodical though unconventional 

way, using t h e i r developing awareness of standard s p e l l i n g , and t h e i r 

knowledge of the phonetic features of the language, l e t t e r names and l e t t e r 

sounds (Burns & R i c h g e l s , 1989; Read, 1986; Tangel & Blachman, 1995). 

Although researchers continue to study and debate the r e l a t i v e 

importance of a range of v a r i a b l e s t o students' on-going development of e a r l y 

l i t e r a c y s k i l l s , such as s p e l l i n g , i t i s now recognized t h a t p h o n o l o g i c a l 

awareness i s a key c o n t r i b u t i n g f a c t o r . P h onological awareness i s defined as 

the m e t a l i n g u i s t i c " a b i l i t y t o r e f l e c t on and manipulate the subunits of 

spoken language, the phonemes" (Tunmer, Herriman & Nesdale, 1988, p. 136). 

Even though the m a j o r i t y of research has i n v o l v e d the importance of 

phonological awareness i n the development of reading competence, s e v e r a l 

s t u d i e s have i n v e s t i g a t e d the importance of phonological awareness and l a t e r 

development i n reading and s p e l l i n g , and have i n d i c a t e d t h a t phonological 

awareness a b i l i t y i s r e l a t e d t o success i n both subject areas (Burns & 

R i c h g e l s , 1989; G r i f f i t h , K l e s i u s & Kromrey, 1992; Lundberg, Olofsson & W a l l , 

1980; MacDonald & Cornwall, 1995; S t u a r t & Masterson, 1992; Vandervelden & 

S i e g e l , 1995). Of p a r t i c u l a r i n t e r e s t has been the f i n d i n g t h a t many students 

who have lacked phonological awareness s k i l l s have been able t o improve t h e i r 

competence through phonological awareness t r a i n i n g , and t h a t such t r a i n i n g has 

had p o s i t i v e e f f e c t s on students' l a t e r development of word r e c o g n i t i o n and 

s p e l l i n g s k i l l s ( B a l l & Blachman, 1991; C a s t l e , Riach & Nicholson, 1994; 

DiVeta & Speece, 1990; E h r i & W i l c e , 1987; Tangel & Blachman, 1992, 1995; 

Uhry & Shepherd, 1993). 
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There has a l s o been some debate i n the l i t e r a t u r e about the causal l i n k 

between pho n o l o g i c a l awareness and reading and s p e l l i n g s k i l l development. 

That i s , researchers have debated i f p h o n o l o g i c a l awareness i s a precursor or 

by-product of the processes of l e a r n i n g t o read and s p e l l . I t now seems 

apparent t h a t "phonemic awareness i s not a u n i t a r y , i n d i v i s i b l e i n s i g h t or 

a b i l i t y . Rather there are various phonemic i n s i g h t s " ( J u e l , 1988, p. 437), 

some of which are p r e r e q u i s i t e t o and some of which are outcomes of l e a r n i n g 

to read and s p e l l , and t h a t as students become i n c r e a s i n g l y competent i n 

reading and s p e l l i n g , v a r i ous kinds of p h o n o l o g i c a l awareness s k i l l s continue 

or begin t o develop i n a r e c i p r o c a l manner ( B a l l , 1993; E l l i s , 1994; K i r t l e y , 

Bryant, MacLean & Bradley, 1989; P e r f e t t i , Beck, B e l l & Hughes, 1987; 

Vandervelden & S i e g e l , 1995). Of i n t e r e s t then are the kinds of phonological 

awareness s k i l l s t h a t one could expect students, who demonstrate various types 

of phonological and orthographic s k i l l s through t h e i r e a r l y developmental 

s p e l l i n g , t o possess. In p a r t i c u l a r , how i s young students' development of 

s p e l l i n g competence r e l a t e d t o t h e i r development of d i f f e r e n t kinds of 

phonological awareness s k i l l s ? The d e l i n e a t i o n of such r e l a t i o n s h i p s may be 

of b e n e f i t t o i n d i v i d u a l s performing assessments, as an a n a l y s i s of young 

students' developmental s p e l l i n g may a l s o be able t o serve as an i n d i r e c t 

measure of students' phonological awareness s k i l l development. 

In order t o e s t a b l i s h the t h e o r e t i c a l b a s i s f o r t h i s study, r e l e v a n t 

research i n the f i e l d of s p e l l i n g , w i t h a p a r t i c u l a r emphasis on developmental 

s p e l l i n g theory, and c u r r e n t p e r s p e c t i v e s on developmental trends i n students' 

s p e l l i n g i s reviewed. Research regarding the measurement of phonological 

awareness, s t u d i e s l i n k i n g the development of s p e l l i n g and p h o n o l o g i c a l 

awareness s k i l l s t o reading, and a d d i t i o n a l research demonstrating the 

importance of p h o n o l o g i c a l awareness t o the development of s p e l l i n g competence 
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alone are a l s o reviewed. 

T h e o r e t i c a l Background t o Developmental S p e l l i n g 

Some researchers have suggested t h a t the E n g l i s h language i s so 

i n c o n s i s t e n t that s p e l l i n g should be learned p r i m a r i l y through r o t e 

memorization ( H i l l e r i c h , 1977, 1982; Horn, 1957). This o p i n i o n has i n f l u e n c e d 

both our methods of teaching s p e l l i n g , and our approach t o assessing and 

an a l y z i n g students' s p e l l i n g e r r o r s . Educators who share t h i s p e r s p e c t i v e 

b e l i e v e t h a t s p e l l i n g should be taught on a word-by-word b a s i s , w i t h an 

i n s t r u c t i o n a l emphasis on high frequency words ( H i l l e r i c h 1977, 1982). In 

a d d i t i o n , e r r o r s should be analyzed w i t h reference t o the orthography of the 

c o r r e c t word, and t h e r e f o r e l a b e l e d as "omissions," (when l e t t e r are l e f t 

o u t ) , " a d d i t i o n s , " (when unnecessary l e t t e r s are added), " r e v e r s a l s , " (when 

l e t t e r s are put i n the wrong o r d e r ) , or " s u b s t i t u t i o n s , " (when one l e t t e r i s 

used i n place of another) (Spache, 1940), w i t h s e r i a l - p o s i t i o n e f f e c t s taken 

i n c o n s i d e r a t i o n (Jensen, 1962). However, during the 1970s, researchers began 

t o c o n c e p t u a l i z e students' developmental s p e l l i n g i n a d i f f e r e n t way. 

Developmental S p e l l i n g Theory 

Charles Read and Ca r o l Chomsky. Charles Read's d o c t o r a l d i s s e r t a t i o n i n 

l i n g u i s t i c s and education i n the 1970s i s g e n e r a l l y c r e d i t e d w i t h s i g n a l l i n g 

"a s h i f t from viewing s p e l l i n g i n v i s u a l terms, as an attempt t o memorize 

s t r i n g s of l e t t e r s , t o viewing s p e l l i n g i n l i n g u i s t i c terms" (Treiman, 1993, 

p.27). Read s t u d i e d the spontaneously produced s p e l l i n g s created by pre­

school c h i l d r e n who had had no formal s p e l l i n g i n s t r u c t i o n . Based on h i s 

observations of these c h i l d r e n and follow-up experiments, Read concluded t h a t , 

i n complete c o n t r a s t t o the t r a d i t i o n a l view, " c h i l d r e n ' s beginning s p e l l i n g 

i s e s s e n t i a l l y phonetic. To a greater extent than a d u l t s or o l d e r c h i l d r e n , 
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young c h i l d r e n s p e l l by representing speech sounds i n d i v i d u a l l y r a t h e r than by 

l e a r n i n g the s p e l l i n g s of whole words or morphemes" (Read, 1986, p. 1). 

Read a l s o observed t h a t these c h i l d r e n showed p a r t i c u l a r patterns i n 

t h e i r developing a b i l i t i e s t o represent c e r t a i n aspects of words. For 

example, the c h i l d r e n demonstrated p a r t i c u l a r d i f f i c u l t y r e p r e s e n t i n g vowels 

a c c u r a t e l y . He noted t h a t the c h i l d r e n used t h e i r knowledge of l e t t e r names 

to represent the long vowel sounds, and then, based on t h e i r knowledge of how 

the long vowels are a r t i c u l a t e d , represented other vowel sounds w i t h the 

letter-name-vowel they perceived t o be c l o s e s t i n terms of place of 

a r t i c u l a t i o n . In a d d i t i o n , he observed t h a t the c h i l d r e n tended t o omit 

preconsonantal n a s a l s , and t h a t t h e i r judgments of how c e r t a i n speech sounds 

should be represented v a r i e d from those of a d u l t s (Read, 1971; Read 1986). 

C a r o l Chomsky's work during the e a r l y 1970s complemented t h a t of Read. 

Chomsky contended t h a t E n g l i s h orthography was more r e l a t e d t o the sound 

s t r u c t u r e of the language than i t was g e n e r a l l y thought t o be, a l b e i t at a 

deeper ph o n o l o g i c a l l e v e l than t h a t represented by surface phonetics. That 

i s , E n g l i s h orthography represents the morphophonological s t r u c t u r e or meaning 

based r e l a t i o n s h i p s among spoken words, and not n e c e s s a r i l y t h e i r sounds. 

Chomsky b e l i e v e d t h a t students' i n i t i a l l i t e r a c y experiences should introduce 

and extend t h e i r concepts of the w r i t t e n word through w r i t i n g r a t h e r than 

reading, and t h a t beginning s p e l l e r s should have the opportunity t o create 

s p e l l i n g s f o r words so t h a t they can "come t o t r u s t t h e i r own l i n g u i s t i c 

p e r ceptions, understand t h a t they have a v i a b l e means f o r expressing them, and 

get p l e n t y of p r a c t i c e i n doing so" (Chomsky, 1971, p. 513). In a d d i t i o n , 

Chomsky i n d i c a t e d t h a t , f o r more advanced students, s p e l l i n g i n s t r u c t i o n would 

be more b e n e f i c i a l i f , i n s t e a d of being r e q u i r e d t o simply memorize the 

s p e l l i n g s of i n d i v i d u a l words, students were taught t o recognize and e x p l o i t 
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the r e g u l a r i t i e s i n the language (Chomsky, 1970). 

In summary, Read (1971, 1986) and Chomsky (1970, 1971) had a s i g n i f i c a n t 

impact on the f i e l d of s p e l l i n g research. Their work challenged researchers 

to re-examine t h e i r p erspectives on the E n g l i s h language and how students 

develop competence i n spelling', and e s t a b l i s h e d the t h e o r e t i c a l b a s i s f o r a 

number of r e l a t e d s t u d i e s . 

Paul and the U n i v e r s i t y of V i r g i n i a researchers. In the years s i n c e 

Read's study, the work of s e v e r a l other researchers has c o n t r i b u t e d 

s i g n i f i c a n t l y t o our c u r r e n t understanding of how students develop s p e l l i n g 

competence. One such researcher i s Paul (1976) who observed a group of 

kindergarten students i n an attempt t o r e p l i c a t e some of Read's r e s u l t s . 

A f t e r s u c c e s s f u l l y doing so, she developed a theory of s p e l l i n g development 

based on her observations, which in c l u d e s four b a s i c stages. According t o 

P a u l , students w r i t e the f i r s t l e t t e r or phoneme of each word or s y l l a b l e 

during the f i r s t stage. During the second stage, c h i l d r e n add the f i n a l 

phoneme of the word or s y l l a b l e , progressing t o represent the vowel during the 

t h i r d stage. C h i l d r e n at the f o u r t h stage, who i n Paul's study were already 

reading, produce more standard s p e l l i n g . Paul a l s o i n f o r m a l l y observed t h a t 

the c h i l d r e n used standard s p e l l i n g f o r words they had learned t o s p e l l , and 

t h a t they seldom invented the same s p e l l i n g t w i c e . Instead, they appeared t o 

a t t a c k each word as i f i t were a new problem t o s o l v e . She noted t h a t o f t e n 

the c h i l d r e n could not read back what they had j u s t w r i t t e n , and concluded 

t h a t , t o the c h i l d r e n , the process seemed t o be more important than the 

product. 

A d d i t i o n a l research was a l s o c a r r i e d out by a group of researchers l e d 

by Henderson (1979, 1990), based at the U n i v e r s i t y of V i r g i n i a . L i k e P a u l , 

these researchers a l s o attempted t o determine i f Read's f i n d i n g s could be 
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r e p l i c a t e d w i t h other c h i l d r e n . I n i t i a l l y f o c u s s i n g on e a r l y s p e l l i n g 

development, but through the years extending up t o focus on students' 

a b i l i t i e s through the intermediate school years and beyond, t h e i r cumulative 

work i s considered t o " c o n s t i t u t e the l a r g e s t s i n g l e body of work on c r e a t i v e 

s p e l l i n g i n school" (Read, 1986, p. 51). 

One of Henderson's students was James Beers (1980), who concentrated on 

grade one and two students' developing a b i l i t i e s t o represent vowels i n t h e i r 

s p e l l i n g . Based on h i s r e s u l t s , Beers formulated the hypothesis t h a t students 

progress through four stages as they l e a r n t o s p e l l vowels: omission of the 

vowel, use of a letter-name t o mark the vowel, a t r a n s i t i o n a l stage during 

which the vowel i s marked i n a non-standard way, and the emergence of the 

c o r r e c t form. In more general terms, he f u r t h e r hypothesized t h a t "a c h i l d ' s 

knowledge about w r i t t e n words i s acquired s y s t e m a t i c a l l y , developmentally, and 

g r a d u a l l y . The a c q u i s i t i o n process i s too complex t o be l i m i t e d t o s e r i a l 

l e a r n i n g or word memorization" (Beers, 1980, p. 45). 

Beers and Henderson (1977) s t u d i e d the development of orthographic 

concepts i n grade one students, as revealed by t h e i r c r e a t i v e w r i t i n g s p e l l i n g 

e r r o r s over a s i x month p e r i o d , i n an e f f o r t t o determine i f the students 

would demonstrate progress i n a s t a g e - l i k e manner. In p a r t i c u l a r , they 

concentrated on students' e r r o r s r e l a t e d t o long and short vowels, v o c a l i c r , 

and morphological markers. They concluded t h a t the c h i l d r e n they s t u d i e d 

seemed t o create a h i e r a r c h y of s t r a t e g i e s , which i n i t i a l l y r e l i e d on t h e i r 

awareness of speech sounds and how sounds are a r t i c u l a t e d and g r a d u a l l y came 

to i n c l u d e more l e x i c a l and s y n t a c t i c i n f o r m a t i o n as they became more f a m i l i a r 

w i t h the s t r u c t u r e of w r i t t e n language. 

Recognizing t h a t h i s developmental s t u d i e s d i d not y i e l d the kind of 

evidence necessary t o determine how c h i l d r e n learned about words, but r a t h e r 
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i n f o r m a t i o n about what c h i l d r e n learned and the order i n which they learned 

i t , Henderson (1990) hypothesized t h a t three o r g a n i z a t i o n a l p r i n c i p l e s , 

a l p h a b e t i c , within-word p a t t e r n , and meaning, govern the way i n which students 

l e a r n t o s p e l l words — s p e l l i n g by sound, s p e l l i n g by p a t t e r n and s p e l l i n g by 

meaning. Based on h i s observations and patterns which emerged i n h i s research 

data of the apparent gradual development of students' competence w i t h each of 

these types of s t r a t e g i e s , Henderson developed a f i v e stage model of s p e l l i n g 

development or i n c r e a s i n g word knowledge, spanning age one t o adulthood. 

Although r e c o g n i z i n g t h a t the overlapping developmental stages are based on 

somewhat a r b i t r a r y d i v i s i o n s , given t h a t students' progress i s continuous, 

Henderson noted t h a t , based on h i s observations, students tend t o proceed 

through "periods of r a p i d change and then longer periods when a new 

understanding i s t e s t e d and r e f i n e d " (p. 40). 

For Henderson (1990), stage one (age one t o seven) i s the p r e l i t e r a t e 

stage, during which c h i l d r e n gain an i n i t i a l understanding of w r i t t e n 

language. At t h i s stage c h i l d r e n may i m i t a t e w r i t i n g , but there i s l i t t l e 

evidence of an understanding of l e t t e r - s o u n d correspondence (e.g., w r i t i n g 

" j j e d " f o r " s h i p " ) . Stage two (age f i v e t o nine) i s the letter-name stage, 

during which c h i l d r e n use a phonetic s t r a t e g y i n c l u d i n g the letter-name 

s t r a t e g y when s p e l l i n g (e.g., w r i t i n g "ru" f o r "are you"). Stage three (age 

s i x t o tw e l v e ) , the within-word p a t t e r n stage, i s the pe r i o d during which 

students l e a r n t o a s s o c i a t e given l e t t e r patterns t o sounds and meanings 

(e.g., w r i t i n g "tiem" f o r "time"). The f i n a l two stages, stage four (age 

ei g h t t o eighteen), the s y l l a b l e juncture stage, and stage f i v e (age ten t o 

adulthood), the d e r i v a t i o n a l constancies stage, c o n s t i t u t e the periods during 

which students i n c o r p o r a t e consonant-doubling p r i n c i p l e s (e.g., w r i t i n g 

"popping" not "poping") and etymological p r i n c i p l e s (e.g., r e c o g n i z i n g the 
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r e l a t i o n s h i p between "please" and "pleasant") i n t o t h e i r growing r e p e r t o i r e of 

s p e l l i n g s t r a t e g i e s . 

Another one of Henderson's students, Gentry (1978, 1982; Gentry & 

G i l l e t , 1993) a l s o s t u d i e d the development of students' s p e l l i n g , f o c u s s i n g , 

i n p a r t i c u l a r , on students' e a r l y s p e l l i n g development and growing a b i l i t y t o 

represent both vowel and consonants. I n t e g r a t i n g h i s own research w i t h the 

work of Read, Henderson, Beers and other researchers i n the f i e l d , Gentry 

developed the hypothesis t h a t young students pass through f i v e stages as they 

begin t o develop s p e l l i n g competence, w i t h each of the stages "representing a 

d i f f e r e n t c o n c e p t u a l i z a t i o n of E n g l i s h orthography ... which, over time, 

enables the competent s p e l l e r t o r e l y on m u l t i p l e s t r a t e g i e s , i n c l u d i n g 

v i s u a l , p h o n o l o g i c a l , and l e x i c a l or morphological" (p. 193). For beginning 

w r i t e r s , Gentry suggests t h a t these stages mark the emergence of knowledge 

r e l a t e d t o f a m i l i a r i t y w i t h the alphabet, the a l p h a b e t i c p r i n c i p l e , and an 

awareness of phonemes. Gentry's f i v e s e q u e n t i a l developmental s p e l l i n g stages 

are: 

1. the precommunicative stage - "the n a t u r a l e a r l y expression of the 

c h i l d ' s i n i t i a l hypotheses about how a l p h a b e t i c symbols represent words" 

(Gentry, 1982, p. 194) 

a. some knowledge of the alphabet i s demonstrated through the use 

of l e t t e r forms i n messages 

b. no knowledge of sound-symbol correspondence i s demonstrated 

c. the p r i n c i p l e of l e f t - t o - r i g h t d i r e c t i o n a l i t y i n w r i t i n g may or 

may not be demonstrated 

d. number symbols may be i n c l u d e d as part of the s p e l l i n g s of 

words 

e. messages may be w r i t t e n using only some or many d i f f e r e n t 



l e t t e r s of the alphabet 

f. lowercase and uppercase l e t t e r s are used i n d i s c r i m i n a t e l y , w i t h 

a preference u s u a l l y being shown f o r uppercase forms 

2. the semiphonetic stage - students come t o recognize t h a t l e t t e r s 

represent sounds; t h i s stage represents the emergence of the a l p h a b e t i c 

p r i n c i p l e and a beginning awareness of phonemes 

a. l e t t e r s s t a r t t o be used t o represent the sounds i n words; 

however, the l e t t e r s provide a p a r t i a l , not a t o t a l , mapping of 

the sounds i n the word 

b. o f t e n , only the i n i t i a l consonant i s used t o represent an 

e n t i r e word 

c. letter-name s t r a t e g i e s may be used, with a s i n g l e l e t t e r (e.g., 

r or 1) used t o represent a word, sound or s y l l a b l e i n s t e a d of 

using a vowel and consonant combination 

d. knowledge of the l e f t - t o - r i g h t sequence of l e t t e r s i n words i s 

demonstrated 

e. a more complete knowledge of the l e t t e r s of the alphabet i s 

demonstrated 

f. students may or may not be aware of how t o segment words 

3. the phonetic stage - a l l of the sounds heard i n words are represented 

a. there i s a t o t a l mapping of l e t t e r - s o u n d correspondence w i t h 

a l l of the surface sound features of the words represented 

b. p a r t i c u l a r s p e l l i n g s f o r c e r t a i n d e t a i l s of phonetic form are 

s y s t e m a t i c a l l y developed, such as: tense vowels, l a x vowels, 

preconsonantal n a s a l s , s y l l a b i c sonorants, -ed endings, r e t r o f l e x 

vowels, a f f r i c a t e s and i n t e r v o c a l i c f l a p s 
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c. " l e t t e r s are assigned s t r i c t l y on the basis of sound, without 

regard f o r acceptable E n g l i s h l e t t e r sequence or other conventions 

of E n g l i s h orthography" (Gentry & G i l l e t , 1993, p. 30) 

d. an awareness of word segmentation and s p a t i a l o r i e n t a t i o n i s 

g e n e r a l l y demonstrated 

4. the t r a n s i t i o n a l stage - the s p e l l e r begins t o pay more a t t e n t i o n not 

only t o how E n g l i s h s p e l l i n g sounds, but a l s o how i t should look 

a. b a s i c conventions of E n g l i s h orthography are followed ( i . e . , 

vowels are i n every s y l l a b l e , nasals are represented before 

consonants, vowels and consonants are used i n place of l e t t e r -

names, vowels are used before s y l l a b i c r , common l e t t e r sequences 

are used, vowel digraphs are used l i b e r a l l y , s i l e n t e i s used f o r 

long vowels, and common endings [e.g., - s , 's, -ing] are used 

c o n v e n t i o n a l l y ) 

b. knowledge of morphological and v i s u a l s p e l l i n g s t r a t e g i e s i s 

demonstrated 

c. a l l appropriate l e t t e r s may be i n c l u d e d , but some may be 

reversed; s p e l l e r s have not yet developed the a b i l i t y t o 

recognize what looks r i g h t 

d. s p e l l e r s do not yet show evidence of other f a c t o r s thought t o 

be r e l a t e d t o s p e l l i n g competence (e.g., s t r e s s , morpheme 

boundaries, p o s i t i o n i n the word, phonological i n f l u e n c e s ) 

e. knowledge of a l t e r n a t i v e s p e l l i n g s f o r a given sound i s 

demonstrated 

f. an i n c r e a s i n g l y greater p r o p o r t i o n of words are s p e l l e d 

c o r r e c t l y when w r i t i n g 
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5. the conventional stage - s p e l l e r s know the E n g l i s h orthographic 

system and how i t works, and are able t o i n t e g r a t e the semantic, 

e t y m o l o g i c a l , v i s u a l and phonetic aspects of the system 

a. knowledge of the E n g l i s h orthographic system i s demonstrated 

b. phonetic knowledge becomes expanded t o i n c l u d e a r e c o g n i t i o n of 

word environmental c o n s t r a i n t s (e.g., s t r e s s , p o s i t i o n i n word) 

c. semantic knowledge becomes expanded t o i n c l u d e a r e c o g n i t i o n of 

word s t r u c t u r e , i n c l u d i n g p r e f i x e s , s u f f i x e s , c o n t r a c t i o n s , 

compound words and homonyms 

d. increased knowledge of s i l e n t l e t t e r s and consonant doubling i s 

demonstrated 

e. use of a l t e r n a t i v e s p e l l i n g s and v i s u a l checking increases as a 

c o r r e c t i o n s t r a t e g y 

f. uncommon a l t e r n a t i v e patterns and i r r e g u l a r s p e l l i n g s continue 

t o be mastered; many words are s p e l l e d c o r r e c t l y 

Thus, a number of researchers have c o n t r i b u t e d t o our understanding of 

students' developmental s p e l l i n g , by not only r e p l i c a t i n g Read's (1971, 1986) 

and Chomsky's (1970, 1971) work, but extending i t (Beers, 1980; Beer & 

Henderson, 1977; Gentry, 1978, 1982; Gentry & G i l l e t , 1993; Henderson, 1990; 

P a u l , 1976). As a r e s u l t of t h e i r observations, these researchers have 

proposed stage models of s p e l l i n g development based on apparent developmental 

patterns i n students' s p e l l i n g from the beginning stages, up through the 

intermediate years and beyond, and suggested changes t o s p e l l i n g c u r r i c u l a and 

i n s t r u c t i o n a l p r a c t i c e s based on t h e i r research f i n d i n g s . 

A p p l i c a t i o n t o i n s t r u c t i o n a l p r a c t i c e . As a r e s u l t of these s t u d i e s , a 

number of recommendations have been put forward w i t h regard t o s p e l l i n g 

i n s t r u c t i o n . In p a r t i c u l a r , researchers advocate t h a t students should be 
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taught at t h e i r s p e l l i n g i n s t r u c t i o n a l l e v e l s , which are e s t a b l i s h e d by 

a d m i n i s t e r i n g a developmental s p e l l i n g measure, c o n s i s t i n g of words t h a t 

r e q u i r e s p e l l i n g s k i l l s and a b i l i t i e s considered t o be i n d i c a t i v e of each of 

Gentry's (Gentry & G i l l e t , 1993) or Henderson's (1990) s p e l l i n g stages. 

Teachers then analyze the types of e r r o r s made by students and estimate t h e i r 

stages of s p e l l i n g development based on o v e r a l l patterns noted i n the 

students' c o r r e c t and i n c o r r e c t s p e l l i n g s (Bear & Barone, 1989; Gentry & 

G i l l e t , 1993; Henderson, 1990; M o r r i s , Nelson, & Perney, 1986; R i c h g e l s , 1986; 

S c h l a g a l , 1989). For example, Henderson's s p e l l i n g stages i n c l u d e the 

p r e l i t e r a t e , letter-name, within-word p a t t e r n , s y l l a b l e j u ncture, and 

d e r i v a t i o n a l constancy stages. Students at the p r e l i t e r a t e stage would not be 

expected t o demonstrate a c l e a r understanding of sound-symbol correspondence, 

whereas students at the letter-name stage would be expected t o have 

e s t a b l i s h e d sound-symbol correspondence f o r consonants and some consistency i n 

the use of vowels. Students at the within-word p a t t e r n stage would be 

expected t o have mastered short vowels and be developing t h e i r knowledge of 

long vowel s p e l l i n g p a t t e r n s , while students at the s y l l a b l e juncture and 

d e r i v a t i o n a l constancy stages would be expected t o demonstrate the a b i l i t y t o 

combine s y l l a b l e s , and a developing knowledge of morphology r e s p e c t i v e l y . 

Once students' stages of developmental s p e l l i n g have been determined, i t 

i s suggested t h a t they be grouped, according t o t h e i r demonstrated a b i l i t y 

l e v e l s , f o r d i r e c t i n s t r u c t i o n i n s p e l l i n g and word study s p e c i f i c t o t h e i r 

apparent stage of development. That i s , students at the p r e l i t e r a t e stage may 

work on developing t h e i r knowledge of the alphabet and concept of a "word", 

and students at the letter-name and within-word p a t t e r n stages may focus on 

short and long vowel patterns r e s p e c t i v e l y . I n s t r u c t i o n f o r students at the 

s y l l a b l e juncture stage may i n c l u d e work on a f f i x e s , whereas students at the 
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d e r i v a t i o n a l constancy stage may study word f a m i l i e s and d e r i v a t i o n s . 

Nelson (1989) suggests t h a t developmental s p e l l i n g theory "hinges on the 

idea t h a t i n d i v i d u a l s n a t u r a l l y d i f f e r i n s p e l l i n g a b i l i t y along a s i n g l e 

continuum" (p. 261). In order t o provide students w i t h the most appropriate 

i n s t r u c t i o n , teachers must be able t o recognize students' c u r r e n t l e v e l s of 

development and provide them w i t h a c t i v i t i e s which f o s t e r t h e i r continued 

progression along the developmental s p e l l i n g continuum (Bear & Barone, 1989; 

Gentry & G i l l e t , 1993; Henderson, 1990; Henderson & Templeton, 1986; 

I n v e r n i z z i , Abouzeid & G i l l , 1994; Templeton, 1991). However, i n a d d i t i o n t o 

a formal i n s t r u c t i o n a l program, researchers a l s o advocate f o r i n f o r m a l i n -

context s p e l l i n g i n s t r u c t i o n , provided by g i v i n g students many o p p o r t u n i t i e s 

to w r i t e i n an environment conducive t o the development of l i t e r a c y s k i l l s , 

and e s t a b l i s h i n g expectations and g i v i n g feedback appropriate t o students' 

i n d i v i d u a l developmental l e v e l s (Gentry & G i l l e t , 1993; Henderson, 1990; 

Schickedanz, 1990; Timberlake, 1995). 

In summary, based on the f i n d i n g s and recommendations of researchers i n 

the f i e l d of developmental s p e l l i n g , a number of changes t o s p e l l i n g c u r r i c u l a 

and i n s t r u c t i o n a l p r a c t i c e have been suggested. These i n c l u d e : teaching 

students according t o t h e i r apparent stage of s p e l l i n g development (Bear & 

Barone, 1989; Gentry & G i l l e t , 1993; M o r r i s , Nelson, & Perney, 1986; R i c h g e l s , 

1986; S c h l a g a l , 1989), and p r o v i d i n g students w i t h formal and i n f o r m a l l e v e l -

appropriate i n s t r u c t i o n , i n c l u d i n g word study (Bear & Barone, 1989; Gentry & 

G i l l e t , 1993; Henderson, 1990; Henderson & Templeton, 1986; I n v e r n i z z i , 

Abouzeid & G i l l , 1994; Schickedanz, 1990; Templeton, 1991; Timberlake, 1995). 

Current P e r s p e c t i v e s and Research Considerations 

More r e c e n t l y , other researchers have questioned the d e l i n e a t i o n of 

students' s p e l l i n g a b i l i t i e s i n t o d i s c r e t e stages (Lennox & S i e g e l , 1994; 
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Snowling, 1994; Treiman, 1993, 1994; Varnhagen, 1995). In stage 

t h e o r i e s , c h i l d r e n ' s development i s regarded as a progressive s e r i e s of 

q u a l i t a t i v e l y d i f f e r e n t periods which appear i n an i n v a r i a n t sequence and 

during which d i f f e r e n t sets of p r i n c i p l e s govern behavior. Gentry (1977) 

notes t h a t although students may produce s p e l l i n g s c h a r a c t e r i s t i c of more than 

one stage when they w r i t e , t h e i r o v e r a l l progress i s continuous and does not 

f l u c t u a t e between stages or regress from a higher t o a lower stage of 

development. However, Varnhagen (1995) i n d i c a t e s t h a t f o r s p e l l i n g the 

"progression from stage t o stage i s not i n v a r i a n t as i m p l i e d by a stage 

d e s c r i p t i o n ...[and] the sequence of development f o r c o r r e c t s p e l l i n g may be 

d i f f e r e n t f o r d i f f e r e n t words" (p. 260). Examinations of students' s p e l l i n g s 

of the same words over time have i n d i c a t e d t h a t students' s p e l l i n g s can vary, 

w i t h words t h a t were apparently mastered suddenly being m i s s p e l l e d , suggesting 

t h a t students used s t r a t e g i e s t h a t were developmentally l e s s mature. 

According t o Varnhagen, stage t h e o r i e s t h a t represent students' s p e l l i n g 

development as the i n t e g r a t i o n of i n c r e a s i n g l y complex s t r a t e g i e s would seem 

to be unable t o e x p l a i n t h i s apparent r e g r e s s i o n i n development. Treiman 

(1993) notes t h a t , i n c o n t r a s t t o Gentry's (1978, 1982; Gentry & G i l l e t , 1993) 

stage theory, "semiphonetic, phonetic, and t r a n s i t i o n a l s p e l l i n g s are l e s s 

d i s t i n c t and l e s s w e l l defined than they f i r s t appear t o be" (p. 31). 

Researchers have a l s o questioned the apparent assumption t h a t students 

have a l i m i t e d range of s t r a t e g i e s t h a t they can use at given stages of 

s p e l l i n g development (Lennox & S i e g e l , 1994; Snowling, 1994; Treiman, 1993, 

1994; Varnhagen, 1995). Lennox and S i e g e l (1993) s t u d i e d the s p e l l i n g e r r o r s 

produced by students w i t h a reading or an a r i t h m e t i c d i s a b i l i t y , and normally 

a c h i e v i n g students, and could f i n d no evidence t h a t , at a given p o i n t i n t h e i r 

s p e l l i n g development, students changed from p r i m a r i l y using p h o n o l o g i c a l t o 
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v i s u a l s p e l l i n g s t r a t e g i e s , as stage models imply. They concluded t h a t 

"students begin t o l e a r n the phonological and v i s u a l s k i l l s necessary f o r 

s p e l l i n g from the i n i t i a l stage of l e a r n i n g . They g r a d u a l l y accumulate s k i l l s 

and, when they have a l a r g e enough s t o r e of knowledge, use these s k i l l s i n 

t h e i r s p e l l i n g " (Lennox & S i e g e l , 1994, p. 96). 

Treiman (1993) conducted a l o n g i t u d i n a l study of the s p e l l i n g 

development of grade one students, and although she r e p l i c a t e d many of the 

r e s u l t s described by Read and the U n i v e r s i t y of V i r g i n i a researchers, she a l s o 

found evidence of students' use of a range of s p e l l i n g s t r a t e g i e s . Treiman 

concluded t h a t i n the a n a l y s i s of c h i l d r e n ' s s p e l l i n g e r r o r s Read, and other 

researchers who followed i n h i s footsteps and adopted h i s methodology, 

overlooked or underanalyzed the i n f l u e n c e of orthography on c h i l d r e n ' s 

s p e l l i n g s . Treiman's observations of the s p e l l i n g of the grade one students 

i n her study i n d i c a t e d that from the beginning, and p a r t i c u l a r l y as they had 

greater exposure t o p r i n t , the students had some understanding about which 

l e t t e r sequences are l e g a l and which are i l l e g a l i n E n g l i s h . To v e r i f y her 

observations, she conducted a study i n v o l v i n g students from kindergarten t o 

grade two, and a d u l t s , which r e q u i r e d them t o i n d i c a t e which one of a p a i r of 

pseudowords was more l i k e a r e a l word. Her r e s u l t s showed t h a t even the 

kindergarten students were able t o perform above chance on t h i s t e s t and th a t 

students' a b i l i t i e s improved across grade l e v e l s , i n d i c a t i n g t h a t students had 

at l e a s t some knowledge of E n g l i s h orthography from the e a r l y phases of 

s p e l l i n g development, and th a t orthographic knowledge improved over time. 

Treiman (1994) concluded t h a t beginning s p e l l e r s take advantage of what they 

know, i n c l u d i n g i n f o r m a t i o n about phonology, l e t t e r names and common s p e l l i n g 

p a t t e r n s . Their s p e l l i n g develops not i n stages, but r e f l e c t s gradual and 

continuous improvements i n t h e i r p h onological and orthographic knowledge base. 
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Further evidence f o r beginning s p e l l e r s ' e a r l y use of orthographic 

s t r a t e g i e s comes from Goswami & Bryant (1990), who i n v e s t i g a t e d the a b i l i t y of 

beginning s p e l l e r s t o use orthographic analogies i n t h e i r s p e l l i n g of new 

words. Goswami found t h a t students as young as age seven were able b e n e f i t 

from i n s t r u c t i o n i n the spelling-by-analogy s t r a t e g y . In a r e l a t e d 

experiment, Snowling (1994) reported t h a t students as young as e i g h t , who were 

primed t o s p e l l nonwords using an analogy s t r a t e g y , demonstrated the a b i l i t y 

to use l e x i c a l i n f o r m a t i o n when s p e l l i n g . In a d d i t i o n , the students d i s p l a y e d 

"knowledge not only of simple s o u n d - s p e l l i n g correspondences but a l s o about 

the p r o b a b i l i t y of occurrence of d i f f e r e n t s p e l l i n g - s o u n d r e l a t i o n s i n the 

orthography" (p. 120). 

A number of other concerns, r e l a t e d t o s p e l l i n g research methodology, 

have a l s o been r a i s e d . Most s t u d i e s of students' development i n s p e l l i n g have 

been conducted using e r r o r a n a l y s i s procedures, which i n v o l v e the 

i n t e r p r e t a t i o n of students' s p e l l i n g miscues t o attempt t o determine which 

s t r a t e g i e s -- p h o n o l o g i c a l , orthographic or morphological — students were 

able or unable t o apply when s p e l l i n g . Several researchers have proposed t h a t 

f u t u r e s t u d i e s should concentrate on i n v e s t i g a t i n g both the range and r e l a t i v e 

use of s p e l l i n g s t r a t e g i e s by students as they gain o v e r a l l competence i n 

s p e l l i n g (Varnhagen, 1995). As e a r l y s t r a t e g y use has been found t o be 

p r i m a r i l y p honological and orthographic, Treiman (1993) suggests t h a t e r r o r s 

should be analyzed i n terms of both of these f a c t o r s . T r a d i t i o n a l 

orthographic e r r o r a n a l y s i s , which simply considered i f a word was s p e l l e d 

c o r r e c t l y or not based on a comparison of a student's s p e l l i n g of a word t o 

the standard form of the word, i s i n s u f f i c i e n t f o r e x p l a i n i n g how a student 

came t o s p e l l a word the way he or she d i d . S i m i l a r l y , p h o n o l o g i c a l 

approaches which only consider whether or not a student c o r r e c t l y represented 
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the phonemes i n a word are a l s o inadequate. Therefore, e r r o r a n a l y s i s 

procedures used t o i n v e s t i g a t e students' beginning s p e l l i n g development need 

to use a combination of approaches i n order t o assess students' r e l a t i v e use 

of both s p e l l i n g s t r a t e g i e s (Lennox & S i e g e l , 1994; Treiman, 1993). 

However, some researchers b e l i e v e t h a t the e r r o r a n a l y s i s procedure, 

while u s e f u l , can lead t o f a l s e assumptions. S p e l l i n g a n a l y s i s procedures 

which only analyze s p e l l i n g e r r o r s do "not a l l o w f o r a complete and 

d i f f e r e n t i a t e d d e s c r i p t i o n of c h i l d r e n s ' c o g n i t i v e processing during s p e l l i n g " 

(Varnhagen, 1995, p. 269), as i t cannot be assumed t h a t the s t r a t e g i e s 

students use when they m i s s p e l l words are the same s t r a t e g i e s t h a t they use 

when they s p e l l words c o r r e c t l y (Lennox & S i e g e l , 1994). Therefore, e r r o r 

a n a l y s i s procedures may not d i f f e r e n t i a t e between students w i t h an 

underdeveloped r e p e r t o i r e of s p e l l i n g s t r a t e g i e s , and those who have developed 

a range of s p e l l i n g s t r a t e g i e s but sometimes l a c k the a b i l i t y t o apply them 

a p p r o p r i a t e l y (Varnhagen, 1995). 

Other researchers s t r e s s the importance of t a k i n g processing demands 

i n t o c o n s i d e r a t i o n before conclusions or g e n e r a l i z a t i o n s can be made about the 

r e s u l t s obtained from s t u d i e s (Snowling, 1994). For example, some s p e l l i n g 

research i s considered t o be " n a t u r a l i s t i c , " i n th a t i t i s conducted using 

students' spontaneous s p e l l i n g s taken from s t o r i e s they have w r i t t e n . Other 

research i s deemed t o be "experimental," because i t i s conducted using 

d i c t a t e d s p e l l i n g words, s p e c i f i c a l l y chosen t o co n t a i n c o n s t r u c t i o n s the 

researchers wish t o study. Task or processing demands must be taken i n t o 

c o n s i d e r a t i o n as i t has been noted t h a t students' " s p e l l i n g w i l l normally be 

b e t t e r when they are w r i t i n g s i n g l e words than when they are composing a 

'story'" (Snowling, 1994, p. 112). Therefore, i t cannot be assumed th a t 

conclusions based on research conducted using d i c t a t e d s p e l l i n g words, f o r 
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example, w i l l be a p p l i c a b l e t o students' s p e l l i n g assessed using a d i f f e r e n t 

format or w i t h i n a d i f f e r e n t context. 

In summary, some researchers are c u r r e n t l y q u e s t i o n i n g the 

appropriateness of d e l i n e a t i n g students' s p e l l i n g a b i l i t i e s i n t o d i s c r e t e 

stages (Lennox & S i e g e l , 1994; Snowling, 1994; Treiman, 1993, 1994; Varnhagen, 

1995), as Henderson (1990) and Gentry (1978, 1982; Gentry & 

G i l l e t t , 1993) have done, as students' s p e l l i n g i s seldom found t o develop so 

s y s t e m a t i c a l l y . In a d d i t i o n , researchers have questioned the apparent 

assumption t h a t students have a l i m i t e d range of s t r a t e g i e s t h a t they can use 

at given stages of s p e l l i n g development (Lennox & S i e g e l , 1994; Snowling, 

1994; Treiman, 1993, 1994; Varnhagen, 1995), as s e v e r a l s t u d i e s have shown 

tha t beginning s p e l l e r s have the a b i l i t y t o use both phonological and 

orthographic s p e l l i n g s t r a t e g i e s . As such, researchers have suggested the 

importance of i n v e s t i g a t i n g both the range and r e l a t i v e use of s p e l l i n g 

s t r a t e g i e s by students as they gain o v e r a l l competence i n s p e l l i n g (Varnhagen, 

1995). Researchers studying beginning s p e l l i n g development should t h e r e f o r e 

use s p e l l i n g a n a l y s i s procedures which consider students' use of both 

phonological and orthographic s p e l l i n g s t r a t e g i e s (Treiman, 1993). 

Summary: T h e o r e t i c a l Background t o Developmental S p e l l i n g 

In summary, developmental s p e l l i n g t h e o r i s t s have c o n t r i b u t e d 

s i g n i f i c a n t l y t o our understanding of students' developing competence i n 

s p e l l i n g by o u t l i n i n g some of the elements t h a t c h i l d r e n l e a r n and the order 

i n which they appear t o l e a r n them. They have a l s o shown how l e a r n i n g t o 

s p e l l i n v o l v e s more than r o t e memorization, such as the development and 

eventual i n t e g r a t i o n of a range of s p e l l i n g s k i l l s and s t r a t e g i e s , progressing 

from simple t o more complex notions of how E n g l i s h works ( Z u t e l l , 1996). The 

work of other researchers has shown how E n g l i s h orthography i s not n e c e s s a r i l y 
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a r b i t r a r y or i r r e g u l a r , and has lead t o the r e c o g n i t i o n t h a t a l p h a b e t i c 

orthography may represent the morphophonological s t r u c t u r e of spoken words, 

and not n e c e s s a r i l y t h e i r sounds (Chomsky, 1970). 

Of p a r t i c u l a r relevance t o t h i s study i s the t h e o r e t i c a l model 

suggesting t h a t beginning s p e l l e r s c o n s t r u c t s p e l l i n g s i n a methodical though 

unconventional way, using t h e i r developing awareness of standard s p e l l i n g , and 

t h e i r knowledge of the phonetic features of the language, l e t t e r names and 

l e t t e r sounds (Burns & R i c h g e l s , 1989; Read, 1986; Tangel & Blachman, 1995). 

I t should be noted, however, t h a t few i f any e m p i r i c a l s t u d i e s have attempted 

to assess the v a l i d i t y of t h i s model. 

In a d d i t i o n , s e v e r a l researchers have suggested t h a t the stage models of 

s p e l l i n g development proposed, while of b e n e f i t i n p r o v i d i n g a general o u t l i n e 

of s k i l l development, o v e r s i m p l i f y the process and are incomplete. Although 

i t i s g e n e r a l l y recognized t h a t students' s p e l l i n g does "progress from 

incomprehensible t o i n c r e a s i n g l y more comprehensible forms" (Varnhagen, 1995, 

p. 259), t h a t " f o r beginning s p e l l e r s who are encouraged t o w r i t e on t h e i r 

own, s p e l l i n g i s more an attempt t o represent a word's sound than i t i s an 

attempt t o r e c a l l a word's memorized s p e l l i n g " (Treiman, 1993, p. 279), and 

tha t beginning s p e l l e r s do not appear t o be aware of or use morphological 

s t r a t e g i e s (Treiman, 1993), i t i s a l s o recognized t h a t beginning s p e l l e r s have 

a range of s t r a t e g i e s a v a i l a b l e t o them from the i n i t i a l stage of l e a r n i n g t o 

s p e l l (Lennox & S i e g e l , 1994; Snowling, 1994; Treiman, 1993, 1994; Varnhagen, 

1995). Given t h a t " i t i s the i n t e r p l a y of these developing a b i l i t i e s t h a t i s 

c r i t i c a l t o the a c q u i s i t i o n of s p e l l i n g " (Snowling, 1994, p. 121), i t i s now 

proposed t h a t research should concentrate on studying both the range and 

r e l a t i v e use of s p e l l i n g s t r a t e g i e s by students as they gain o v e r a l l 

competence i n s p e l l i n g (Varnhagen, 1995). As e a r l y s t r a t e g y use has been 
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found t o be p r i m a r i l y phonological and orthographic, Treiman (1993) suggests 

t h a t students' s p e l l i n g s should be analyzed i n terms of both of these f a c t o r s . 

T h e o r e t i c a l Background to the Measurement of Phonological Awareness 

Although researchers continue t o study and debate the r e l a t i v e 

importance of a range of v a r i a b l e s t o students' on-going development of e a r l y 

l i t e r a c y s k i l l s , such as s p e l l i n g , researchers now recognize t h a t one of the 

m e t a l i n g u i s t i c s k i l l s , p honological awareness, i s a key c o n t r i b u t i n g f a c t o r . 

M e t a l i n g u i s t i c s k i l l i s defined as the a b i l i t y t o c o n s c i o u s l y r e f l e c t on and 

manipulate the s t r u c t u r a l features of spoken language, and i n c l u d e 

phonological awareness, word awareness (which i s o f t e n amalgamated with 

phonological awareness), s y n t a c t i c awareness and pragmatic awareness. 

Pho n o l o g i c a l awareness and word awareness " r e f e r t o the a b i l i t y t o r e f l e c t on 

and manipulate the subunits of spoken language, the phonemes and words" 

(Tunmer et a l . , 1988, p. 136). Phonological awareness, which at the l e v e l of 

the phoneme i s o f t e n r e f e r r e d t o simply as phonemic awareness, has been 

studi e d a great deal i n recent years due t o repeated f i n d i n g s l i n k i n g s k i l l i n 

phonological awareness t o l a t e r success i n reading (Tunmer et a l . , 1988). 

Although the m a j o r i t y of research has emphasized the importance of 

p h o n o l o g i c a l awareness i n the development of reading competence, s e v e r a l 

studies have demonstrated t h a t phonological awareness a b i l i t y i s r e l a t e d t o 

success i n both reading and s p e l l i n g (Burns & R i c h g e l s , 1989; G r i f f i t h , 

K l e s i u s & Kromrey, 1992; Lundberg, Olofsson & W a l l , 1980; MacDonald & 

Cornwall, 1995; S t u a r t & Masterson, 1992; Vandervelden & S i e g e l , 1995). Of 

p a r t i c u l a r i n t e r e s t has been the f i n d i n g t h a t many students who have lacked 

phonological awareness s k i l l s have been able t o improve t h e i r competence 

through phonological awareness t r a i n i n g , and t h a t such t r a i n i n g has had 
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p o s i t i v e e f f e c t s on students' l a t e r development of word r e c o g n i t i o n and 

s p e l l i n g s k i l l s ( B a l l & Blachman, 1991; C a s t l e , Riach & Nicholson, 1994; 

DiVeta & Speece, 1990; E h r i & Wilce, 1987; Tangel & Blachman, 1992, 1995; Uhry 

& Shepherd, 1993). 

There has been some debate i n the l i t e r a t u r e about the causal l i n k 

between phonological awareness and reading and s p e l l i n g s k i l l development, 

p a r t i c u l a r l y i n determining i f p h o n o l o g i c a l awareness i s a precursor or by­

product of the processes of l e a r n i n g t o read and s p e l l . Researchers g e n e r a l l y 

agree t h a t phonological awareness c o n s i s t s of a range of a b i l i t i e s and 

i n s i g h t s , some of which are p r e r e q u i s i t e and some of which are outcomes of 

l e a r n i n g t o read and s p e l l , and th a t as students become i n c r e a s i n g l y competent 

i n reading and s p e l l i n g , various kinds of phonological awareness s k i l l s 

continue or begin t o develop i n a r e c i p r o c a l manner ( B a l l , 1993; E l l i s , 1994; 

J u e l , 1988; K i r t l e y , Bryant, MacLean, & Bradley, 1989; P e r f e t t i , Beck, B e l l , & 

Hughes, 1987; Vandervelden & S i e g e l , 1995). Researchers must t h e r e f o r e take 

i n t o c o n s i d e r a t i o n the various f a c t o r s which may i n f l u e n c e students 1 

s u c c e s s f u l performance on the phon o l o g i c a l awareness tasks used i n t h e i r 

experiments. 

Research methodology c o n s i d e r a t i o n s . According t o Bradley and Bryant 

(1985), s t u d i e s i n v e s t i g a t i n g the r e l a t i o n s h i p between pho n o l o g i c a l awareness 

and s p e l l i n g and reading s k i l l development may be c o r r e l a t i o n a l , l o n g i t u d i n a l 

or i n t e r v e n t i o n t r a i n i n g s t u d i e s . Each type of study has merit and can 

provide us w i t h v a l u a b l e i n f o r m a t i o n , p a r t i c u l a r l y when the r e s u l t s of 

d i f f e r e n t kinds of stu d i e s are combined. For example, concurrent 

c o r r e l a t i o n a l s t u d i e s can be used t o i n d i c a t e i f a r e l a t i o n s h i p e x i s t s between 

v a r i a b l e s , l o n g i t u d i n a l c o r r e l a t i o n a l s t u d i e s can be used t o " e s t a b l i s h a 

genuine r e l a t i o n s h i p i n the r e a l world" (p. 28), and i n t e r v e n t i o n t r a i n i n g 
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the r e s u l t s gained from any of these types of stu d i e s may be questioned i f 

researchers do not c o n t r o l f o r p o s s i b l e extraneous v a r i a b l e s when they design 

t h e i r research procedures. 

McBride-Chang (1995) conducted a i n v e s t i g a t i o n i n t o the phon o l o g i c a l 

awareness c o n s t r u c t , and found t h a t i n a d d i t i o n t o speech p e r c e p t i o n , general 

c o g n i t i v e a b i l i t y and v e r b a l memory explained unique variance i n r e l a t i o n t o 

the c o n s t r u c t . For example, w i t h respect t o memory, McBride-Chang found t h a t 

segmentation tasks w i t h five-phoneme s t i m u l i were e s p e c i a l l y demanding f o r 

young c h i l d r e n , making i t d i f f i c u l t t o d i s t i n g u i s h memory from phonological 

awareness. Given t h a t phonological awareness research should be foc u s s i n g on 

students' a b i l i t y t o " r e f l e c t on and manipulate the subunits of spoken 

language, the phonemes and words" (Tunmer et a l . , 1988, p. 136), regardless of 

t h e i r a b i l i t i e s i n other areas, Goswami and Bryant (1990) and Bradley and 

Bryant (1985) suggest t h a t researchers need t o c o n t r o l f o r d i f f e r e n c e s i n 

c h i l d r e n ' s general c o g n i t i v e a b i l i t y and v e r b a l a b i l i t i e s , such as vocabulary 

and memory, i n order t o ensure t h a t any r e l a t i o n s h i p discovered i s 

uncontaminated by extraneous f a c t o r s . Research on phonological awareness has 

not always taken the p o t e n t i a l confounding e f f e c t of r e l a t e d s k i l l s l i k e 

vocabulary and v e r b a l memory i n t o c o n s i d e r a t i o n . 

Of some concern t o researchers i n the area has been the use of a wide 

range of measures of phonological awareness i n research s t u d i e s , as the 

v a r i a b i l i t y may have an impact on the kinds of conclusions one could draw from 

the cumulative research base. Varying task demands i n terms of type, l o c a t i o n 

of phonological c o n t r a s t , and i n s t r u c t i o n s , Stanovich, Cunningham and Cramer 

(1984) administered a range of phon o l o g i c a l awareness tasks t o kindergarten 

students and were able t o demonstrate "considerable c o m p a r a b i l i t y and 
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i n t e r c h a n g e a b i l i t y among the tasks used t o measure the c o n s t r u c t " (p. 175), 

suggesting t h a t various phonological awareness tasks are i n f a c t measuring the 

same c o n s t r u c t and th a t " r e s u l t s from d i f f e r e n t i n v e s t i g a t i o n s are probably 

not too contaminated by d i s p a r a t e task requirements" (p. 188). However, i t 

remains apparent t h a t measures of pho n o l o g i c a l awareness can vary along at 

l e a s t two dimensions, r e l a t i v e t o the c o g n i t i v e and l i n g u i s t i c complexity of 

the task (Cole & Mengler, 1994). 

With respect t o the c o g n i t i v e complexity of t a s k s , v a r i o u s researchers 

have developed models i d e n t i f y i n g apparently d i f f e r e n t l e v e l s of phonological 

awareness, and the tasks used t o measure them. For example, Yopp's (1988) 

st u d i e s have lea d her t o conclude t h a t there are "two h i g h l y r e l a t e d f a c t o r s 

that u n d e r l i e phonemic awareness: Simple Phonemic Awareness and Compound 

Phonemic Awareness" (p. 175), measured r e s p e c t i v e l y w i t h t e s t s of phonemic 

segmentation and phoneme d e l e t i o n . Based on a review of the l i t e r a t u r e , B a l l 

(1993) o u t l i n e s a phonological awareness continuum d i v i d e d i n t o emerging 

(e.g., sound p l a y ) , simple (e.g., rhyme, a l l i t e r a t i o n , b lending, segmentation) 

and complex (e.g., d e l e t i o n , s u b s t i t u t i o n ) t a s k s . She describes the emerging 

tasks as r e q u i r i n g "a r e l a t i v e l y shallow phonemic processing a b i l i t y t h a t 

corresponds roughly t o a c h i l d ' s s e n s i t i v i t y t o sound s t r u c t u r e " (p. 131), and 

the complex tasks as r e q u i r i n g "a much deeper l e v e l of phonemic processing 

t h a t i n v o l v e s e x p l i c i t , conscious, and a n a l y t i c s k i l l s necessary t o access and 

manipulate phonemic r e p r e s e n t a t i o n s " (p. 131), and greater demands on memory. 

Based on her review of the l i t e r a t u r e , Adams (1990) suggests t h a t there 

are at l e a s t f i v e d i f f e r e n t l e v e l s of phonological awareness t a s k s . In order 

of i n c r e a s i n g d i f f i c u l t y , these are: 

1. tasks which measure phonological awareness by having students 

demonstrate a knowledge of nursery rhymes (e.g., r e c i t e "Humpty Dumpty") 
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2. oddi t y t a s k s , which r e q u i r e the c h i l d t o compare and c o n t r a s t the 

sounds of words, c o n t a i n i n g rhyme or a l l i t e r a t i o n , i n a systematic way 

(e.g., "cat", " b i t " , "mat" - Which one does not rhyme?) 

3. blending and s y l l a b l e - s p l i t t i n g t a s k s , which r e q u i r e t h a t c h i l d r e n 

c o n s t r u c t words using i s o l a t e d phonemes, or i s o l a t e phonemes i n words 

themselves (e.g., / c - a - t / - What word i s that?) 

4. phonemic segmentation t a s k s , which r e q u i r e the c h i l d t o analyze words 

completely i n t o a s e r i e s of phonemes (e.g., t e l l me each sound i n "cat") 

5. phoneme manipulation t a s k s , i n which the c h i l d must be able t o add, 

d e l e t e , or move designated phonemes i n words (e.g., say "cat", change 

/k/ t o 111) 

In a d d i t i o n t o c o g n i t i v e complexity, there i s a l s o evidence t o suggest 

t h a t task d i f f i c u l t y can be manipulated q u i t e e a s i l y by v a r y i n g l i n g u i s t i c 

demands. For example, Schreuder and van Bon (1989) i n v e s t i g a t e d the e f f e c t s 

of various word p r o p e r t i e s , namely l e n g t h , CV s t r u c t u r e , s y l l a b i c s t r u c t u r e , 

and meaning, on students' a b i l i t y t o segment words. Although they found t h a t 

word meaning appeared t o have no e f f e c t on students' a b i l i t y to segment words, 

they d i d f i n d t h a t students had more d i f f i c u l t y w i t h tasks i n v o l v i n g 

pseudowords, presumably because of the greater demands placed on memory, and 

th e r e f o r e i n i d e n t i f y i n g the sounds i n the words. Pseudowords are o f t e n used 

i n p honological awareness tasks t o avoid the p o s s i b i l i t y t h a t students' 

responses would be a f f e c t e d by t h e i r knowledge of how a word i s s p e l l e d 

(Lindamood, B e l l & Lindamood, 1992). Schreuder and van Bon a l s o found t h a t 

students had more d i f f i c u l t y segmenting longer words, e s p e c i a l l y i f they were 

monosyllabic. That i s , students found i t l e s s d i f f i c u l t t o segment long words 

th a t were b i s y l l a b i c than monosyllabic words of the same len g t h . However, the 

researchers f e l t t h a t some of the e f f e c t s of word length could be explained by 
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s e v e r a l and/or complex consonant c l u s t e r s . 

McBride-Chang (1995) a l s o found t h a t manipulations of the speech sounds 

used as s t i m u l i i n phonological awareness t a s k s , such as phoneme d e l e t i o n , 

p o s i t i o n a n a l y s i s and phoneme segmentation, had a s i g n i f i c a n t impact on task 

d i f f i c u l t y . "Item d i f f i c u l t i e s w i t h i n these tasks were a f f e c t e d by numbers of 

phonemes, types of phonemes, numbers of phonemes w i t h i n a phoneme c l u s t e r , and 

p o s i t i o n of phonemes w i t h i n a nonsense word" (p. 187). Of these v a r i a b l e s , 

McBride-Chang found the biggest e f f e c t was f o r numbers of phonemes, and i t was 

speculated t h a t t h i s was r e l a t e d t o increased i d e n t i f i c a t i o n and memory 

demands. Although a s i g n i f i c a n t e f f e c t f o r stop versus f r i c a t i v e consonants 

was not found f o r segmentation t a s k s , type of phoneme d i d have a s i g n i f i c a n t 

e f f e c t on p o s i t i o n a n a l y s i s tasks w i t h stop consonants being more d i f f i c u l t t o 

i d e n t i f y . S i g n i f i c a n t e f f e c t s were a l s o found r e l a t e d t o the p o s i t i o n of the 

phoneme t o be manipulated. Manipulation of middle phonemes i n p o s i t i o n 

a n a l y s i s and d e l e t i o n tasks was found t o be more d i f f i c u l t than tasks 

r e q u i r i n g the manipulation of e i t h e r i n i t i a l or f i n a l phonemes. The e f f e c t of 

number of consonants i n an i n i t i a l or f i n a l consonant c l u s t e r was found t o be 

very l a r g e i n phoneme d e l e t i o n t a s k s , w i t h d i f f i c u l t y i n c r e a s i n g r e l a t i v e t o 

the number of consonants i n the c l u s t e r . These f i n d i n g s are c o n s i s t e n t w i t h 

those of Treiman (1985) who has noted t h a t young c h i l d r e n ' s judgments 

regarding speech sounds, i n p a r t i c u l a r those t h a t c o n s t i t u t e consonant 

c l u s t e r s , may d i f f e r from t h a t of a d u l t s , and t h e r e f o r e " i t may not be 

j u s t i f i e d t o consider the a b i l i t y t o make e x p l i c i t judgments about speech 

sounds as a u n i t a r y s k i l l " (p. 199). 

In summary, researchers conducting s t u d i e s r e l a t e d t o phonological 

awareness need t o ensure t h a t they c o n t r o l f o r extraneous v a r i a b l e s such as 
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c o g n i t i v e and v e r b a l a b i l i t y , i n c l u d i n g vocabulary and v e r b a l memory, t o t r y 

and ensure t h a t any r e l a t i o n s h i p they may f i n d between phonological awareness 

and reading or s p e l l i n g s k i l l s i s uncontaminated by other f a c t o r s 

(Goswami & Bryant, 1990). I t i s a l s o important t h a t researchers recognize 

t h a t phonological task d i f f i c u l t y may vary due t o c o g n i t i v e and/or l i n g u i s t i c 

complexity (Adams, 1990; B a l l , 1993; McBride-Chang, 1995; Schreuder & von Bon, 

1989; Yopp, 1988). Tasks developed w i t h respect t o these dimensions appear t o 

tap d i f f e r e n t a b i l i t i e s , some of which are present before students begin 

formal l i t e r a c y i n s t r u c t i o n , and some of which develop i n a r e c i p r o c a l manner, 

as students gain increased competence i n reading and s p e l l i n g ( J u e l , 1988). 

I t i s t h e r e f o r e important f o r researchers t o use c o n t r o l l e d or standardized 

phonological awareness tasks i n t h e i r research s t u d i e s . 

The Development of S p e l l i n g and Pho n o l o g i c a l Awareness S k i l l s i n R e l a t i o n t o 

Reading 

Several researchers have proposed developmental t h e o r i e s r e l a t e d t o the 

a c q u i s i t i o n of reading and s p e l l i n g s k i l l s ( E h r i , 1987; F r i t h , 1985; Goswami & 

Bryant, 1990; Marsh, Friedman, Welch & Desberg, 1980). However, according t o 

E l l i s (1994), F r i t h ' s (1985) model i s of p a r t i c u l a r note because i t "provides 

a t h e o r e t i c a l framework w i t h i n which s p e l l i n g and reading i n t e r a c t t o advance 

the l e a r n e r towards increased p r o f i c i e n c y i n each a b i l i t y " ( E l l i s , 1994, p. 

158). In F r i t h ' s (1985) model, students progress through phases i n t h e i r 

reading and s p e l l i n g development when t h e i r r e l a t i v e use of logographic, 

a l p h a b e t i c and orthographic s t r a t e g i e s v a r i e s , and they demonstrate the 

predominant use of d i f f e r e n t s t r a t e g i e s when they read and when they s p e l l . 

That i s , F r i t h t h e o r i z e s t h a t students' e a r l y reading development i s dependent 

on and r e s p o n s i b l e f o r the development of t h e i r use of logographic s t r a t e g i e s , 

whereas students' beginning s p e l l i n g i s dependent on and r e s p o n s i b l e f o r the 
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development of t h e i r use of a l p h a b e t i c s t r a t e g i e s . However, as students 

continue t o develop t h e i r e a r l y l i t e r a c y a b i l i t i e s , t h e i r r e l a t i v e use of the 

various s t r a t e g i e s changes. For example, students begin t o demonstrate an 

increased use of a l p h a b e t i c s t r a t e g i e s , developed through s p e l l i n g , when 

reading. They then demonstrate an increased use of orthographic s t r a t e g i e s 

when reading, which e v e n t u a l l y become more prominent i n students' s p e l l i n g as 

w e l l . 

In r e l a t i o n t o students' development of phonological awareness s k i l l s , 

i t has been hypothesized t h a t , i f students' beginning s p e l l i n g i s more r e l a t e d 

to t h e i r use of a l p h a b e t i c s t r a t e g i e s , then e a r l y s p e l l i n g may be more r e l a t e d 

t o students' phonological awareness s k i l l development, such as the a b i l i t y t o 

segment phonemes, than t h e i r e a r l y reading development. However, researchers 

a l s o suggest t h a t s k i l l development i n p h o n o l o g i c a l awareness and s p e l l i n g may 

f a c i l i t a t e students' gradual increase i n the use of decoding i n reading, which 

may r e s u l t i n increased exposure t o p r i n t through reading. This i n t u r n may 

f a c i l i t a t e students' development and use of orthographic s p e l l i n g s t r a t e g i e s 

(Cataldo & E l l i s , 1988; E l l i s , 1994). 

Although there i s no evidence t o suggest t h a t c h i l d r e n develop reading 

and s p e l l i n g s k i l l s by progressing through a s e r i e s of d i s c r e t e or 

i d e n t i f i a b l e stages, there i s evidence of a l i n k between c h i l d r e n ' s reading 

and s p e l l i n g , and of q u a l i t a t i v e changes t h a t occur i n students' r e l a t i v e use 

of phonological and orthographic s t r a t e g i e s as they begin t o develop 

competence i n reading and s p e l l i n g (Goswami & Bryant, 1990). As such, a 

number of s t u d i e s have been conducted t o i n v e s t i g a t e the r e l a t i o n s h i p between 

the development of s p e l l i n g and phonological awareness s k i l l s i n r e l a t i o n t o 

reading. While some stu d i e s have i n v e s t i g a t e d the i n t e r p l a y between young 

students' s p e l l i n g and reading s k i l l s , as suggested by t h e o r i e s such as 
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F r i t h ' s , other reading research s t u d i e s have included s p e l l i n g measures 

because " c h i l d r e n ' s s p e l l i n g s provide a much needed window through which one 

can observe the development of t h e i r knowledge of the phonology and 

orthography of t h e i r language. This i s e s p e c i a l l y t r u e f o r c h i l d r e n whose 

word-decoding s k i l l s are so rudimentary t h a t very l i m i t e d i n f o r m a t i o n can be 

obtained from a n a l y s i s of t h e i r reading performance" (Stage & Wagner, 1992, p. 

287). Studies i n v e s t i g a t i n g the development of s p e l l i n g and p h o n o l o g i c a l 

awareness s k i l l s i n r e l a t i o n t o reading have been conducted using concurrent 

and l o n g i t u d i n a l c o r r e l a t i o n a l , and i n t e r v e n t i o n t r a i n i n g research designs. 

Concurrent c o r r e l a t i o n a l s t u d i e s . Burns and Richgels (1989) conducted a 

study t o determine i f e x p l i c i t use of phonological knowledge i s a s s o c i a t e d 

w i t h e a r l y s p e l l i n g development, and explored p o s s i b l e connections between 

e a r l y s p e l l i n g and reading s k i l l development. The researchers assessed the 

subjects i n t h e i r study, four-year-olds w i t h above average i n t e l l i g e n c e , on a 

v a r i e t y of measures i n c l u d i n g an invented s p e l l i n g t e s t developed by one of 

the researchers, scored i n r e l a t i o n to students' a b i l i t y t o represent the 

sounds i n the words t h a t were d i c t a t e d t o them. The students were a l s o 

assessed t o determine t h e i r knowledge of the alphabet, a b i l i t y t o segment 

s y l l a b l e s and phonemes, a b i l i t y t o a s s o c i a t e sounds with l e t t e r s , concepts 

about p r i n t , and a b i l i t y t o read environmental p r i n t , i n d i v i d u a l words, and 

short passages. The r e s u l t s of t h e i r study i n d i c a t e d t h a t although a l l of the 

subjects i n t h e i r study were capable of r e c i t i n g the alphabet and r e c o g n i z i n g 

l e t t e r s , not a l l of them were capable of i n v e n t i v e s p e l l i n g , suggesting t h a t 

knowledge of the alphabet i s a necessary but not s u f f i c i e n t p r e r e q u i s i t e f o r 

s p e l l i n g . The researchers d i d f i n d a s i g n i f i c a n t r e l a t i o n s h i p between 

students' s p e l l i n g a b i l i t y and t h e i r knowledge of sound-symbol correspondence 

and a b i l i t y t o segment phonemes, although no r e l a t i o n s h i p was found between 
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students' a b i l i t y t o s p e l l and segment s y l l a b l e s . They a l s o found t h a t 

students who demonstrated some a b i l i t y t o s p e l l , and students who were not yet 

i n v e n t i v e s p e l l e r s , d i d not d i f f e r i n t h e i r concepts about p r i n t , but d i d 

d i f f e r s i g n i f i c a n t l y on the word reading t a s k s . None of the students who were 

"no n - s p e l l e r s " were p r o f i c i e n t word readers. However, many of the " s p e l l e r s " 

were a l s o not p r o f i c i e n t at reading words, d e s p i t e t h e i r a b i l i t y t o segment 

words and knowledge of l e t t e r - s o u n d a s s o c i a t i o n s . These r e s u l t s lead the 

researchers t o conclude t h a t , c o n s i s t e n t w i t h F r i t h ' s theory, f o r these f o u r -

year-olds of above average i n t e l l i g e n c e , word reading seems t o be a separate 

a b i l i t y from word s p e l l i n g at t h i s e a r l y stage of l i t e r a c y development. 

Vandervelden and S i e g e l (1995) a l s o i n v e s t i g a t e d the r e l a t i o n s h i p 

between pho n o l o g i c a l awareness, s p e l l i n g and reading s k i l l development i n a 

group of students i n kindergarten, and grades one and two. The researchers 

assessed the students' a b i l i t i e s using i n f o r m a l measures of t h e i r l e t t e r 

knowledge, speech-to-print matching, a b i l i t y t o read pseudowords, a b i l i t y to 

l e a r n words using p a i r e d a s s o c i a t i o n , and a b i l i t y t o s p e l l words and 

pseudowords, scored on the b a s i s of the number of phonemes c o r r e c t l y 

represented i n the students' s p e l l i n g . The students were a l s o assessed using 

the word reading subtest of the Wide Range Achievement Test-Revised (WRAT-R), 

an i n f o r m a l s i g h t vocabulary t e s t and the Test of W r i t t e n S p e l l i n g . 

P h o nological awareness measures included the f o l l o w i n g t a s k s : i n i t i a l phoneme 

r e c o g n i t i o n , f i n a l phoneme r e c o g n i t i o n , phoneme l o c a t i o n , phoneme 

r e c o g n i t i o n / l o c a t i o n i d e n t i f i c a t i o n , s e q u e n t i a l segmentation, and d e l e t i o n and 

s u b s t i t u t i o n . Vandervelden and S i e g e l found strong r e l a t i o n s h i p s between 

b a s i c forms of phonological awareness (e.g., i n i t i a l phoneme r e c o g n i t i o n and 

p a r t i a l segmentation) and e a r l y word-reading s k i l l ; however, these same 

phono l o g i c a l awareness tasks showed a weaker r e l a t i o n s h i p w i t h more advanced 
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word-reading and accuracy i n s p e l l i n g . D e l e t i o n and s u b s t i t u t i o n t a s k s , more 

advanced measures of phonological awareness, were found t o be more s t r o n g l y 

r e l a t e d t o advanced word-reading and s p e l l i n g accuracy. The researchers a l s o 

found t h a t s e q u e n t i a l segmentation was r e l a t e d t o students 1 s p e l l i n g a b i l i t y 

and measures of t h e i r phonological recoding i n reading, such as pseudoword 

reading and speech-to-print matching. This l e d them t o suggest t h a t students' 

use of phonological recoding i n s p e l l i n g f a c i l i t a t e s the development of t h e i r 

s e q u e n t i a l segmentation s k i l l s , which i s s t r o n g l y r e l a t e d t o the students' 

a b i l i t y t o use phonological recoding i n reading. Thus, these researchers a l s o 

suggest t h a t e a r l y s p e l l i n g and reading s k i l l s appear t o develop i n a 

r e c i p r o c a l manner, "with phonological recoding and phoneme awareness as sets 

of s k i l l s t h a t develop g r a d u a l l y and r e c i p r o c a l l y w i t h l e a r n i n g t o read and 

w r i t e " (p. 873). However, as these r e s u l t s are from a concurrent 

c o r r e l a t i o n a l study, a l l t h a t can r e a l l y be concluded i s t h a t a r e l a t i o n s h i p 

e x i s t s among kindergarten, grade one and two students' e a r l y s k i l l development 

i n reading, s p e l l i n g and phonological awareness. 

L o n g i t u d i n a l c o r r e l a t i o n a l s t u d i e s . L o n g i t u d i n a l s t u d i e s have a l s o been 

conducted by researchers t o explore the r e l a t i o n s h i p between students' s k i l l 

development i n phonological awareness, s p e l l i n g and reading. Lundberg, 

Olofsson and Wall (1980) conducted a study i n Swedish with kindergarten 

c h i l d r e n , t o whom they administered phonological awareness t a s k s , i n c l u d i n g 

measures of segmentation i n t o s y l l a b l e s and phonemes, synth e s i s of s y l l a b l e s 

and phonemes, phoneme p o s i t i o n , phoneme r e v e r s a l and rhyme production. The 

researchers then measured the students' reading and s p e l l i n g achievement, 

using word reading, s p e l l i n g d i c t a t i o n and teacher r a t i n g s of students' 

reading, s p e l l i n g and w r i t i n g a b i l i t y , language comprehension and production, 

through the primary grades. The researchers a l s o c o n t r o l l e d f o r d i f f e r e n c e s 
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i n c o g n i t i v e a b i l i t y by a d m i n i s t e r i n g two n o n - l i n g u i s t i c d e c e n t r a t i o n t e s t s , 

thought t o simulate the c o g n i t i v e demands of the p h o n o l o g i c a l awareness t a s k s , 

and Raven's Progressive M a t r i c e s . Their r e s u l t s suggested t h a t students' 

achievement l e v e l s could be p r e d i c t e d by measures of phonological awareness 

given i n kindergarten, but they found t h a t two measures i n p a r t i c u l a r seemed 

to be the best p r e d i c t o r s of l a t e r achievement, i n both b a s i c s p e l l i n g and 

reading s k i l l s . These measures were the segmentation of words i n t o phonemes 

and the r e v e r s a l of phonemes ( i . e . , pronouncing words completely backwards). 

St u a r t and Masterson (1992) conducted a l o n g i t u d i n a l study w i t h a group 

of students they f i r s t assessed as f o u r - y e a r - o l d s . The researchers 

administered s i x phonological awareness t a s k s , i n c l u d i n g measures t h a t 

r e q u i r e d them t o produce and i d e n t i f y rhymes, supply the f i n a l s y l l a b l e and 

phoneme of words, and i d e n t i f y and segment the i n i t i a l phoneme. At age s i x , 

the students were administered the short form of the B r i t i s h A b i l i t y S c a l e s , 

i n c l u d i n g subtests of d i g i t r e c a l l , m a trices, s i m i l a r i t i e s and naming 

vocabulary. At age ten, the students completed formal t e s t s of t h e i r s i n g l e 

word reading and s p e l l i n g , and i n f o r m a l t e s t s of t h e i r s i n g l e word reading and 

s p e l l i n g of r e g u l a r and i r r e g u l a r words, and pseudowords. With c o g n i t i v e 

a b i l i t y p a r t i a l l e d out, the researchers found s i g n i f i c a n t r e l a t i o n s h i p s 

between students' performance on the phonological awareness t a s k s , which they 

had completed at age four, and t h e i r performance s i x years l a t e r , at the age 

of ten, on measures of the students' reading and s p e l l i n g . 

MacDonald and Cornwall (1995) conducted a l o n g i t u d i n a l study t h a t 

i n v e s t i g a t e d students' progress over an 11-year p e r i o d . They found t h a t 

phonological awareness, as measured by a task i n v o l v i n g sound d e l e t i o n 

administered when students were s i x years of age, was a s i g n i f i c a n t p r e d i c t o r 

of the students' achievement i n word i d e n t i f i c a t i o n and s p e l l i n g s k i l l s both 
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c o n c u r r e n t l y and long-term, when both socio-economic s t a t u s and vocabulary 

development, as measured by the Peabody P i c t u r e Vocabulary Test-Revised (PPVT-

R), were c o n t r o l l e d . 

L o n g i t u d i n a l s t u d i e s have a l s o been conducted i n order t o compare 

students' l i t e r a c y development i n d i f f e r i n g i n s t r u c t i o n a l environments. 

G r i f f i t h , K l e s i u s and Kromrey (1992) compared the p r e d i c t i v e a b i l i t y of 

measures of phonemic awareness w i t h regard t o grade one students' end-of-the-

year l i t e r a c y achievement i n t r a d i t i o n a l versus whole language classrooms. 

Students' end-of-the-year s p e l l i n g performance was determined by having the 

students' complete two i n f o r m a l s p e l l i n g t e s t s , which assessed t h e i r sound-

symbol correspondence of d i c t a t e d words, and words i n context, and the Test of 

Wr i t t e n S p e l l i n g . Students' reading was assessed by having them read 

pseudowords, and complete the comprehension subtest of the Comprehensive Test 

of Basic S k i l l s (CTBS), and t h e i r w r i t i n g fluency was assessed by counting the 

number of words t h a t students wrote i n w r i t i n g samples. The researchers found 

t h a t measures of segmentation, blending, d e l e t i o n and s u b s t i t u t i o n , 

administered t o students at the beginning of the school year, p r e d i c t e d t h e i r 

end-of-the-year achievement i n reading and s p e l l i n g i n both l e a r n i n g 

environments, w i t h students who began the year w i t h higher l e v e l s of phonemic 

awareness performing b e t t e r than students w i t h l e s s phonemic awareness on a l l 

measures. 

Taken together, the r e s u l t s of these l o n g i t u d i n a l c o r r e l a t i o n a l s t u d i e s 

i n d i c a t e t h a t a s i g n i f i c a n t r e l a t i o n s h i p e x i s t s between students' development 

of s k i l l s i n s p e l l i n g , reading and phonological awareness. That i s , students' 

e a r l y competence i n phonological awareness i s a s i g n i f i c a n t f a c t o r i n 

p r e d i c t i n g students' l a t e r development of competence i n both reading and 

s p e l l i n g . However, i n order t o e s t a b l i s h a c a u s a l l i n k between e a r l y 
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p h o n o l o g i c a l awareness a b i l i t y and l a t e r s k i l l development i n reading and 

s p e l l i n g , i t i s necessary t o review the r e s u l t s of i n t e r v e n t i o n t r a i n i n g 

s t u d i e s . 

I n t e r v e n t i o n t r a i n i n g s t u d i e s . Some research s t u d i e s have been conducted 

to determine i f p r o v i d i n g kindergarten and f i r s t grade students w i t h t r a i n i n g 

i n p h o nological awareness has a s i g n i f i c a n t e f f e c t on t h e i r subsequent a b i l i t y 

t o read and s p e l l words. One such study was conducted by B a l l and Blachman 

(1991), who i n v e s t i g a t e d the e f f e c t s of t r a i n i n g i n phonemic segmentation and 

i n s t r u c t i o n i n l e t t e r names and sounds on kindergarten c h i l d r e n ' s reading and 

s p e l l i n g s k i l l s . P r i o r t o the i n t e r v e n t i o n , the c h i l d r e n were assessed using 

the PPVT-R, and the Word I d e n t i f i c a t i o n subtest of the Woodcock Reading 

Mastery Test (WRMT). Students who were s i g n i f i c a n t l y below the mean on the 

PPVT-R, or who could read more than three words on the WRMT, were not in c l u d e d 

i n the study. Students were a l s o assessed, p r i o r t o treatment, w i t h a phoneme 

segmentation t e s t and a t e s t of letter-name and l e t t e r - s o u n d knowledge. 

C h i l d r e n were then grouped according to gender and PPVT-R scores i n t o one of 

three groups, each taught by a d i f f e r e n t teacher: (a) a phonemic awareness 

t r a i n i n g group, (b) a language a c t i v i t i e s group, or (c) a c o n t r o l group. 

During the seven-week-long i n t e r v e n t i o n , the students i n the phonemic 

awareness group p r a c t i s e d segmentation a c t i v i t i e s and learned l e t t e r names and 

sounds. Students i n the language a c t i v i t i e s group worked on vocabulary 

development a c t i v i t i e s and recei v e d the same letter-name and l e t t e r - s o u n d 

t r a i n i n g as the students i n the phonemic awareness group. Students i n the 

c o n t r o l group rec e i v e d no t r a i n i n g . 

At the end of the i n t e r v e n t i o n , the students were assessed using t e s t s 

of phoneme segmentation, knowledge of l e t t e r names and sounds, the Word 

I d e n t i f i c a t i o n subtest of the WRMT, and i n f o r m a l t e s t s of word r e c o g n i t i o n and 
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s p e l l i n g , scored according t o accuracy i n phonetic r e p r e s e n t a t i o n . Although 

there were no d i f f e r e n c e s among groups on the t e s t of l e t t e r names, the 

students i n both the language a c t i v i t i e s and the phonemic awareness group 

scored s i g n i f i c a n t l y b e t t e r than the students i n the c o n t r o l group on the t e s t 

of l e t t e r - s o u n d knowledge. In a d d i t i o n , the students i n the phonemic 

awareness group scored s i g n i f i c a n t l y b e t t e r than students i n both of the other 

groups on the measures of phoneme segmentation, word i d e n t i f i c a t i o n and 

s p e l l i n g . B a l l and Blachman concluded t h a t kindergarten students t r a i n e d i n 

phoneme segmentation, combined w i t h i n s t r u c t i o n l i n k i n g the phonemic segment 

to alphabet l e t t e r s , develop a greater a b i l i t y t o break the a l p h a b e t i c code, 

as demonstrated by s i g n i f i c a n t l y b e t t e r performance on measures of word 

reading and s p e l l i n g . 

E h r i and Wilce (1987) i n v e s t i g a t e d whether teaching kindergarten 

c h i l d r e n t o s p e l l p h o n e t i c a l l y improves t h e i r word reading a b i l i t i e s . In t h i s 

study, students were i n i t i a l l y matched based on t h e i r performance on measures 

of l e t t e r name and sound knowledge, word reading, the PPVT, and nonword 

s p e l l i n g , and then separated i n t o t r a i n i n g and c o n t r o l groups. Students i n 

the t r a i n i n g group were taught t o s p e l l words p h o n e t i c a l l y , using l e t t e r 

t i l e s . Coupled w i t h the s p e l l i n g i n s t r u c t i o n was modelling and p r a c t i c e i n 

phonemic segmentation. Subjects i n the c o n t r o l group were taught t o match 

l e t t e r s t o i s o l a t e d sounds. F o l l o w i n g the five-week i n t e r v e n t i o n , the 

students were t e s t e d using the pre-treatment measure of l e a r n i n g words through 

p a i r e d - a s s o c i a t i o n , and a d d i t i o n a l measures of students' a b i l i t y t o s p e l l 

nonsense words, s p e l l i n g r e c o g n i t i o n , and phonemic segmentation. The students 

i n the t r a i n i n g group performed s i g n i f i c a n t l y b e t t e r than the students i n the 

c o n t r o l group on a l l of these measures, l e a d i n g E h r i and Wilce t o conclude 

t h a t t r a i n i n g kindergarten students i n l e t t e r - s o u n d correspondence and 
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phonemic segmentation, p r a c t i s e d through phonetic s p e l l i n g , has a s i g n i f i c a n t 

e f f e c t on the students' a b i l i t y t o l e a r n t o read words. However, given t h a t 

three of the researchers' measures were only administered a f t e r the treatment, 

i t i s not p o s s i b l e t o determine i f the group d i f f e r e n c e s on these measures 

were i n f a c t due t o the i n t e r v e n t i o n . 

In a r e l a t e d study, Uhry and Shepherd (1993) i n v e s t i g a t e d the 

r e l a t i o n s h i p between segmentation/spelling t r a i n i n g and reading w i t h grade one 

students. P r i o r t o the i n t e r v e n t i o n , students were assessed using the Slosson 

I n t e l l i g e n c e Test, the Word Attack and Word I d e n t i f i c a t i o n subtests from the 

WRMT, the Gray Ora l Reading Tests, the Gates-MacGinitie Reading t e s t s , the 

Spellmaster Diagnostic Tests, scored using bigraph counts, and measures of 

phonological awareness i n c l u d i n g Rosner's Test of Auditory A n a l y s i s S k i l l s , 

the Block Segmentation Test, the R o s w e l l - C h a l l Auditory Blending Test, and the 

Sound Blending subtest of the I l l i n o i s Test of P s y c h o l i n g u i s t i c A b i l i t i e s . 

Before the treatment, students i n the experimental and c o n t r o l groups d i d not 

d i f f e r p r i o r s i g n i f i c a n t l y w i t h respect t o age or Slosson I n t e l l i g e n c e Test 

scores. 

During the six-month-long i n t e r v e n t i o n , students i n the experimental 

group p r a c t i s e d reading, segmenting and s p e l l i n g words using manipulatives and 

computer-based a c t i v i t i e s , while the students i n the c o n t r o l group p r a c t i s e d 

reading the same words as the c o n t r o l group, but d i d not r e c e i v e i n s t r u c t i o n 

or p r a c t i s e segmenting and s p e l l i n g them. At the end of the i n t e r v e n t i o n , 

assessment r e s u l t s i n d i c a t e d the students i n the experimental group performed 

s i g n i f i c a n t l y b e t t e r than the students i n the c o n t r o l group on a l l measures, 

except the measure of l i s t e n i n g comprehension, on which there was no 

s i g n i f i c a n t d i f f e r e n c e between groups. Given t h a t group d i f f e r e n c e s could not 

be accounted f o r by d i f f e r e n c e s i n age, i n t e l l i g e n c e or l i s t e n i n g s k i l l s , Uhry 
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and Shepherd concluded t h a t these r e s u l t s suggest t h a t a caus a l r e l a t i o n s h i p 

e x i s t s between segmenting/spelling t r a i n i n g and beginning reading development. 

In summary, r e s u l t s from concurrent and l o n g i t u d i n a l c o r r e l a t i o n a l 

research s t u d i e s i n d i c a t e t h a t a s i g n i f i c a n t r e l a t i o n s h i p e x i s t s among 

students' development of s k i l l s i n phonological awareness, reading and 

s p e l l i n g (Burns & R i c h g e l s , 1989; G r i f f i t h , K l e s i u s & Kromrey, 1992; Lundberg, 

Olofsson & W a l l , 1980; MacDonald & Cornwall, 1995; St u a r t & Masterson, 1992; 

Vandervelden & S i e g e l , 1995). In a d d i t i o n , r e s u l t s from i n t e r v e n t i o n t r a i n i n g 

s t u d i e s have i n d i c a t e d t h a t t r a i n i n g i n pho n o l o g i c a l awareness has p o s i t i v e 

e f f e c t s on students' l a t e r development of word r e c o g n i t i o n and s p e l l i n g s k i l l s 

( B a l l & Blachman, 1991; E h r i & Wilce, 1987; Uhry & Shepherd, 1993). 

Therefore, given t h i s apparent r e c i p r o c a l r e l a t i o n s h i p between the development 

of students' s k i l l s i n phonological awareness, s p e l l i n g and reading ( B a l l , 

1993; E l l i s , 1994; K i r t l e y , Bryant, MacLean & Bradley, 1989; P e r f e t t i , Beck, 

B e l l & Hughes, 1987; Vandervelden & S i e g e l , 1995), researchers i n v e s t i g a t i n g 

the r e l a t i o n s h i p between phonological awareness and s p e l l i n g need t o ensure 

th a t they c o n t r o l not only f o r c o g n i t i v e and v e r b a l a b i l i t i e s , such as 

vocabulary and v e r b a l memory, but a l s o f o r the p o s s i b l e e f f e c t s of students' 

reading a b i l i t i e s . 

P h onological Awareness and the Development of Competence i n S p e l l i n g 

Research t h a t has been conducted t o i n v e s t i g a t e the importance of 

phonological awareness i n e a r l y l i t e r a c y development has g e n e r a l l y focussed on 

students' development of reading, or reading and s p e l l i n g s k i l l s . Only a few 

researchers have focussed t h e i r i n v e s t i g a t i o n s e x c l u s i v e l y on the r e l a t i o n s h i p 

between competence i n s p e l l i n g and phonological awareness. 

Concurrent c o r r e l a t i o n a l s t u d i e s . Liberman, Rubin, Duques and C a r l i s l e 

(1985) d i d i n v e s t i g a t e the s p e l l i n g a b i l i t y of a group of kindergarten 
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c h i l d r e n i n r e l a t i o n t o t h e i r a b i l i t y on e i g h t language-related t e s t s , 

i n c l u d i n g measures of phonological awareness. Students i n t h i s study were 

given a d i c t a t e d s p e l l i n g t e s t , which was scored according t o t h e i r a b i l i t y t o 

represent the phonemes i n the words e i t h e r w i t h p h o n e t i c a l l y - r e l a t e d or 

conventional l e t t e r ( s ) . The students were a l s o given language-related t e s t s , 

a ssessing the students' a b i l i t y t o segment and d e l e t e phonemes, t o w r i t e 

l e t t e r s r e p r e s e n t i n g d i c t a t e d phonemes, d e l e t e s y l l a b l e s , repeat words and 

name and w r i t e d i c t a t e d l e t t e r s . They a l s o completed the PPVT and the Boston 

Naming Test. Liberman et a l . found t h a t of these t e s t s , three explained 

s i g n i f i c a n t proportions of the variance i n students' s p e l l i n g performance: the 

phoneme segmentation t e s t (67%), students' a b i l i t y t o w r i t e l e t t e r s 

r e p r e s e n t i n g d i c t a t e d phonemes (20%), and the phoneme d e l e t i o n task ( 6 % ) . 

However, given t h a t the researchers d i d not c o n t r o l f o r v a r i a b l e s which may 

have e f f e c t e d the r e s u l t s , such as c o g n i t i v e , v e r b a l and reading a b i l i t y , no 

d e f i n i t i v e conclusions can be drawn from these r e s u l t s . 

G r i f f i t h (1991) i n v e s t i g a t e d the r e l a t i o n s h i p between phonemic awareness 

and s p e l l i n g , i n c l u d i n g the r e l a t i o n s h i p between phonemic awareness and 

students' a c q u i s i t i o n of conventional orthographic r e p r e s e n t a t i o n s i n 

s p e l l i n g , which she r e f e r s t o as "word-specific i n f o r m a t i o n . " As part of her 

study, she assessed students i n grades one and three using a d i c t a t e d s p e l l i n g 

t e s t c o n s i s t i n g of r e g u l a r and i r r e g u l a r words, which was scored according t o 

the number of consonant sounds the students c o r r e c t l y represented i n t h e i r 

s p e l l i n g s . The students were a l s o administered phonological awareness t a s k s , 

taken from the GKR Test of Phonemic Awareness, i n c l u d i n g t e s t s of phonemic 

segmentation, blending, d e l e t i o n of f i r s t or f i n a l phoneme, and s u b s t i t u t i o n 

of f i r s t or f i n a l phoneme. In a d d i t i o n , students were given a t e s t of t h e i r 

" w ord-specific i n f o r m a t i o n . " For t h i s measure, students had t o choose which 
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of two p h o n e t i c a l l y equivalent s p e l l i n g s was the c o r r e c t r e p r e s e n t a t i o n of a 

word. 

Based on her a n a l y s i s of the r e s u l t s , G r i f f i t h (1991) suggests t h a t 

s i g n i f i c a n t amounts of variance i n s p e l l i n g can be explained by the measures 

of phonemic awareness and w o r d - s p e c i f i c i n f o r m a t i o n . However, she notes t h a t 

t h i s r e l a t i o n s h i p i s d i f f e r e n t f o r students i n grade one and grade t h r e e , w i t h 

phonemic awareness appearing as a more s i g n i f i c a n t f a c t o r f o r grade one 

students, and w o r d - s p e c i f i c i n f o r m a t i o n appearing as a more s i g n i f i c a n t f a c t o r 

f o r students i n grade three. G r i f f i t h noted t h a t students w i t h poorer 

phonological awareness s k i l l s tended t o represent fewer consonant sounds i n 

t h e i r s p e l l i n g s than c h i l d r e n w i t h greater s k i l l i n phonological awareness, 

and t h a t o v e r a l l , although the r e l a t i o n s h i p was more s i g n i f i c a n t f o r f i r s t 

grade than t h i r d grade c h i l d r e n , students i n each grade w i t h greater s k i l l i n 

p h o n o l o g i c a l awareness were b e t t e r s p e l l e r s than those w i t h l e s s s k i l l . 

G r i f f i t h suggests t h a t there are "three p o s s i b l e ways phonemic awareness 

a f f e c t s s p e l l i n g development. F i r s t , i t enables beginners t o segment a word 

i n t o i t s c o n s t i t u e n t phonemes as they invent s p e l l i n g s . A d d i t i o n a l l y , i t 

f a c i l i t a t e s the a c q u i s i t i o n of l e t t e r - s o u n d r e p r e s e n t a t i o n s t h a t can l a t e r be 

used t o generate s p e l l i n g s . F i n a l l y , during reading i t a i d s i n the storage of 

s p e l l i n g s f o r equivocal phonemes i n s p e c i f i c words" (p. 218). 

However, i n t h i s study as w e l l , v a r i a b l e s such as c o g n i t i v e , v e r b a l and 

reading a b i l i t y , which may have i n f l u e n c e d the r e s u l t s , were not taken i n t o 

c o n s i d e r a t i o n . I t i s a l s o unfortunate t h a t , although a range of p h o n o l o g i c a l 

awareness tasks were administered, the a n a l y s i s of r e s u l t s d i d not appear t o 

i n c l u d e an i n v e s t i g a t i o n i n t o the r e l a t i v e s i g n i f i c a n c e of the various t a s k s . 

Therefore, although i t appears from these s t u d i e s t h a t a s i g n i f i c a n t 

r e l a t i o n s h i p e x i s t s between students' development of phonological awareness 
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and s p e l l i n g s k i l l s , the study designs do not make i t p o s s i b l e t o make such a 

co n c l u s i o n based on these r e s u l t s . 

I n t e r v e n t i o n t r a i n i n g s t u d i e s . I n t e r v e n t i o n t r a i n i n g s t u d i e s have a l s o 

been conducted by a few researchers i n t e r e s t e d i n i n v e s t i g a t i n g the 

r e l a t i o n s h i p between phonological awareness and s p e l l i n g . Tangel and Blachman 

(1992) conducted such a study with kindergarten c h i l d r e n i n order t o determine 

i f the invented s p e l l i n g of c h i l d r e n t r a i n e d i n phoneme awareness would d i f f e r 

from the invented s p e l l i n g of c h i l d r e n who d i d not have t h i s t r a i n i n g . P r i o r 

t o the i n t e r v e n t i o n , the students i n t h i s study were matched i n terms of age, 

sex, race, and performance on measures of phoneme segmentation, l e t t e r name 

and sound knowledge, and performance on the PPVT-R and the Word I d e n t i f i c a t i o n 

subtest of the Woodcock Reading Mastery Tests-Revised (WRMT-R). During the 

second h a l f of the kindergarten year, treatment c h i l d r e n were provided w i t h 11 

weeks of phoneme awareness t r a i n i n g , i n c l u d i n g phoneme segmentation a c t i v i t i e s 

i n v o l v i n g manipulatives, and i n s t r u c t i o n i n l e t t e r names and l e t t e r sounds. 

Co n t r o l c h i l d r e n r e c e i v e d i n s t r u c t i o n only i n l e t t e r names and l e t t e r sounds. 

At the end of the t r a i n i n g p e r i o d , the researchers re-assessed the students 

using the measures p r e v i o u s l y mentioned, and t h i s time adding an assessment of 

s p e l l i n g a b i l i t y , using a developmental s p e l l i n g t e s t s p e c i f i c a l l y developed, 

scored t a k i n g both phonological and orthographic f a c t o r s i n t o c o n s i d e r a t i o n , 

and i n f o r m a l measures of students' a b i l i t y t o read p h o n e t i c a l l y r e g u l a r words 

and nonwords. 

Tangel and Blachman (1992) found t h a t the c h i l d r e n who had p a r t i c i p a t e d 

i n the phoneme awareness i n t e r v e n t i o n a c t i v i t i e s performed b e t t e r than the 

c o n t r o l c h i l d r e n on the measures of phoneme segmentation, knowledge of l e t t e r 

names and sounds, and some of the measures of beginning word r e c o g n i t i o n , and 

produced s p e l l i n g s t h a t were rated s u p e r i o r t o those of the c o n t r o l c h i l d r e n . 
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In a follow-up study, Tangel and Blachman (1995) re-evaluated the same 

c h i l d r e n during t h e i r grade one year, during which treatment c h i l d r e n 

continued t o r e c e i v e phonological awareness i n s t r u c t i o n and i n s t r u c t i o n i n 

grapheme-phoneme correspondence as p a r t of t h e i r reading program. The 

researchers found t h a t the treatment c h i l d r e n continued t o produce 

developmentally s u p e r i o r s p e l l i n g s compared t o students who had not r e c e i v e d 

the phonological awareness t r a i n i n g . These r e s u l t s lead them t o conclude t h a t 

i n s t r u c t i o n i n phoneme awareness, which incorporates i n s t r u c t i o n i n l e t t e r 

sounds, and the a l p h a b e t i c code, increases students' awareness of the i n t e r n a l 

s t r u c t u r e of words, which r e s u l t s i n students producing s i g n i f i c a n t l y b e t t e r 

s p e l l i n g than students who do not r e c e i v e s i m i l a r t r a i n i n g . However, i t 

should be noted t h a t i n t h i s study students' s p e l l i n g a b i l i t y was not assessed 

p r i o r t o the i n t e r v e n t i o n , t h e r e f o r e , i t i s p o s s i b l e t h a t some of the 

d i f f e r e n c e s i n s p e l l i n g a b i l i t y are not the r e s u l t of the t r a i n i n g i n phoneme 

awareness given t o students i n the treatment group. 

C a s t l e , Riach and Nicholson (1994) a l s o i n v e s t i g a t e d the e f f e c t s of 

t r a i n i n g i n phonological awareness on kindergarten students' e a r l y s p e l l i n g 

development. In t h e i r study, they c o n t r o l l e d f o r the e f f e c t of i n t e l l i g e n c e 

by a d m i n i s t e r i n g the PPVT-R, and students were matched, before being assigned 

to c o n t r o l and experimental groups, based on t h e i r performance on measures of 

phonemic awareness, i n c l u d i n g segmentation, blending, d e l e t i o n of i n i t i a l and 

f i n a l phoneme, and s u b s t i t u t i o n of i n i t i a l and f i n a l phoneme t a s k s . Students 

a l s o completed the S p e l l i n g subtest of the Wide Range Achievement Test (WRAT), 

Clay's (1985) d i c t a t i o n , word w r i t i n g and l e t t e r i d e n t i f i c a t i o n s u b t e s t s , and 

an i n f o r m a l s p e l l i n g d i c t a t i o n t e s t c o n s i s t i n g of r e g u l a r , i r r e g u l a r and 

pseudowords, scored according t o the number of phonemes students were able to 

represent c o r r e c t l y . During the 10-week i n t e r v e n t i o n , students i n the 



experimental group r e c e i v e d t r a i n i n g i n p h o n o l o g i c a l awareness, i n c l u d i n g 

phoneme segmentation, s u b s t i t u t i o n , d e l e t i o n and rhyme, and they a l s o r e c e i v e d 

i n s t r u c t i o n i n s o u n d - l e t t e r a s s o c i a t i o n s . Students i n the c o n t r o l group 

p a r t i c i p a t e d i n process w r i t i n g a c t i v i t i e s . 

A f t e r the i n t e r v e n t i o n , the students were re-assessed and r e s u l t s 

i n d i c a t e d t h a t the students i n the experimental group scored s i g n i f i c a n t l y 

b e t t e r on both the WRAT and i n f o r m a l s p e l l i n g d i c t a t i o n t e s t . The researchers 

b e l i e v e d t h a t the students i n the experimental group d i d not perform 

s i g n i f i c a n t l y b e t t e r than the students i n the c o n t r o l group on Clay's 

d i c t a t i o n and word w r i t i n g measures due t o c e i l i n g e f f e c t s . They concluded 

t h a t t h e i r f i n d i n g s support the hypothesis t h a t phonemic awareness i s both 

c a u s a l l y r e l a t e d t o and f a c i l i t a t e s e a r l y s p e l l i n g a c q u i s i t i o n , by f o s t e r i n g 

students' development and use of phoneme-grapheme correspondence r u l e s . 

However, these researchers d i d not analyze students' s p e l l i n g i n r e l a t i o n t o 

the students' use of both phonological and orthographic s t r a t e g i e s , and d i d 

not analyze the r e l a t i o n s h i p between the between students' performance on the 

various phonological awareness tasks and t h e i r s p e l l i n g development. 

Therefore, i t remains unclear how students' s p e l l i n g development r e l a t e s to 

t h e i r development of s p e c i f i c types of phonological awareness. 

In summary, r e s u l t s from concurrent c o r r e l a t i o n a l research s t u d i e s , 

which have i n v e s t i g a t e d the r e l a t i o n s h i p between pho n o l o g i c a l awareness and 

s p e l l i n g a b i l i t y , suggest t h a t a s i g n i f i c a n t r e l a t i o n s h i p e x i s t s between 

students' l e v e l of phonological awareness and t h e i r s p e l l i n g competence 

( G r i f f i t h , 1991; Liberman, Rubin, Duques & C a r l i s l e , 1985). In a d d i t i o n , the 

r e s u l t s from i n t e r v e n t i o n t r a i n i n g s t u d i e s appear t o i n d i c a t e t h a t students 

have been able t o improve t h e i r competence i n s p e l l i n g through phonological 

awareness t r a i n i n g , suggesting a causal r e l a t i o n s h i p between phonemic 
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awareness and e a r l y s p e l l i n g a c q u i s i t i o n ( C a s t l e , Riach & Nicholson, 1994; 

Tangel & Blachman, 1992, 1995). However, i t i s important t o note t h a t the 

r e s u l t s from the concurrent c o r r e l a t i o n a l s t u d i e s need t o be t r e a t e d w i t h 

c a u t i o n , as the researchers d i d not c o n t r o l f o r a d d i t i o n a l v a r i a b l e s such as 

vocabulary, v e r b a l memory and reading a b i l i t y , which may have a f f e c t e d the 

r e s u l t s . I t i s a l s o s i g n i f i c a n t t h a t few s t u d i e s have analyzed students' 

s p e l l i n g i n terms of t h e i r use of phonological and orthographic s t r a t e g i e s , 

and researchers have a l s o not analyzed the r e l a t i o n s h i p between d i f f e r e n t 

types of phonological awareness and students' development of e a r l y competence 

i n s p e l l i n g . 

Summary: T h e o r e t i c a l Background t o the Measurement of Phonological Awareness 

In summary, a range of tasks have been used i n research s t u d i e s t o 

measure phonological awareness. These tasks appear t o tap d i f f e r e n t 

a b i l i t i e s , some of which are present before students begin formal l i t e r a c y 

i n s t r u c t i o n , and some of which develop i n a r e c i p r o c a l manner, as students 

gain increased competence i n reading and s p e l l i n g ( J u e l , 1988). Research has 

i n d i c a t e d t h a t phonological awareness tasks can span a range, from tasks 

conceived t o be r e l a t i v e l y simple t o those t h a t are more complex, v a r y i n g both 

i n terms of c o g n i t i v e and l i n g u i s t i c complexity (Adams, 1990; B a l l , 1993; Cole 

& Mengler, 1994; McBride-Chang, 1995; Schreuder & von Bon, 1989; Treiman, 

1985; Yopp, 1988). I t i s t h e r e f o r e apparent t h a t researchers should use 

c a r e f u l l y c o n t r o l l e d or standardized p h o n o l o g i c a l awareness tasks i n t h e i r 

s t u d i e s . In a d d i t i o n , research i n d i c a t e s t h a t other f a c t o r s , such as 

c o g n i t i v e and v e r b a l a b i l i t y , i n c l u d i n g vocabulary and v e r b a l memory, may a l s o 

have an e f f e c t on students' performance and should a l s o be c o n t r o l l e d (Bradley 

& Bryant, 1985; Goswami & Bryant, 1990). 

Some research has already been conducted t o i n v e s t i g a t e the r e l a t i o n s h i p 
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between phonological awareness and students' e a r l y s p e l l i n g development. The 

r e s u l t s from these s t u d i e s i n d i c a t e t h a t p h o n o l o g i c a l awareness t r a i n i n g 

provided i n kindergarten and grade one, p a r t i c u l a r y t r a i n i n g which i n c l u d e s 

i n s t r u c t i o n i n l e t t e r - s o u n d correspondences, has a p o s i t i v e e f f e c t on 

students' s p e l l i n g achievement ( B a l l & Blachman, 1991; C a s t l e , Riach & 

Nicholson, 1994; E h r i & Wilce, 1987; Tangel & Blachman, 1992, 1995; Uhry & 

Shepherd, 1993), supporting the hypothesis t h a t there i s a caus a l r e l a t i o n s h i p 

between phonological awareness and s p e l l i n g competence. In a d d i t i o n , the 

r e s u l t s of s e v e r a l other s t u d i e s , t h a t have i n v e s t i g a t e d the importance of 

phonological awareness and students' o v e r a l l e a r l y l i t e r a c y development, 

suggest t h a t phonological awareness a b i l i t y i s r e l a t e d t o students' l a t e r 

success i n both reading and s p e l l i n g (Burns & R i c h g e l s , 1989; G r i f f i t h , 

K l e s i u s & Kromrey, 1992; Lundberg, Olofsson & W a l l , 1980; MacDonald & 

Cornwall, 1995; St u a r t & Masterson, 1992; Vandervelden & S i e g e l , 1995). Given 

t h i s apparent r e c i p r o c a l r e l a t i o n s h i p , between students' development of 

phonological awareness s k i l l s , t h e i r reading and t h e i r s p e l l i n g , i t appears 

th a t researchers should a l s o c o n t r o l f o r students' reading a b i l i t y when 

designing s t u d i e s t o i n v e s t i g a t e the s p e c i f i c r e l a t i o n s h i p between 

phonological awareness and e a r l y s p e l l i n g development. 

Statement of Purpose 

For the present study, research i n the areas of developmental s p e l l i n g 

and phonological awareness was merged f o r the purpose of i n v e s t i g a t i n g 

i n t e r r e l a t i o n s h i p s i n students' e a r l y development of competence i n these two 

areas more c l o s e l y . For example, given t h a t researchers b e l i e v e t h a t 

beginning s p e l l e r s c o n s t r u c t s p e l l i n g s i n a methodical though unconventional 

way, using t h e i r developing knowledge of standard s p e l l i n g , and t h e i r 
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knowledge of the phonetic features of the language, l e t t e r names and l e t t e r 

sounds (Burns & R i c h g e l s , 1989; Read, 1986; Tangel & Blachman, 1995), one of 

the questions i n v e s t i g a t e d i n t h i s study, i n an attempt t o v a l i d a t e the 

t h e o r e t i c a l model, was: how much of the variance i n apparent s p e l l i n g a b i l i t y 

can be accounted f o r by students' knowledge of l e t t e r sounds and l e t t e r names, 

knowledge of the orthographic s t r u c t u r e of E n g l i s h words, and phon o l o g i c a l 

awareness? 

In a d d i t i o n , although i t i s now recognized t h a t students develop 

d i f f e r e n t types of phonological awareness as they improve t h e i r l i t e r a c y 

s k i l l s , and some research has s t u d i e d the s i g n i f i c a n c e of phonological 

awareness and s p e l l i n g competence, l i t t l e a t t e n t i o n has been paid t o the 

s p e c i f i c types of phonological awareness s k i l l s students t y p i c a l l y possess 

during t h e i r e a r l y s p e l l i n g development. Of i n t e r e s t then are the kinds of 

phono l o g i c a l awareness s k i l l s t h a t one could expect students who demonstrate 

va r y i n g degrees of s p e l l i n g competence through t h e i r e a r l y developmental 

s p e l l i n g t o possess. In p a r t i c u l a r , how i s young students' development of 

s p e l l i n g competence r e l a t e d t o t h e i r development of d i f f e r e n t kinds of 

phono l o g i c a l awareness s k i l l s ? 

Research questions 

1) Given t h a t researchers b e l i e v e t h a t beginning s p e l l e r s c o n s t r u c t 

s p e l l i n g s i n a methodical though unconventional way, using t h e i r developing 

knowledge of standard s p e l l i n g , and t h e i r knowledge of the phonetic features 

of the language, l e t t e r names and l e t t e r sounds (Burns & R i c h g e l s , 1989; Read, 

1986; Tangel & Blachman, 1995), how much of the variance i n apparent s p e l l i n g 

competence can be explained by students' knowledge about the orthographic 

s t r u c t u r e of E n g l i s h words, o v e r a l l p h onological awareness, and knowledge of 
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l e t t e r names and l e t t e r sounds? 

2) Based on previous research, i t was hypothesized t h a t students w i t h 

greater s p e l l i n g competence would a l s o demonstrate greater o v e r a l l 

p h o n o l o g i c a l awareness. However, previous research a l s o suggests the need t o 

c o n t r o l f o r r e l a t e d v a r i a b l e s . Would a s i g n i f i c a n t r e l a t i o n s h i p be found 

between students' o v e r a l l p h onological awareness and t h e i r s p e l l i n g a b i l i t y 

w i t h c o g n i t i v e and v e r b a l a b i l i t y , such as vocabulary and v e r b a l memory, and 

word r e c o g n i t i o n a b i l i t y held constant? 

In a d d i t i o n , s e v e r a l questions were explored during the course of t h i s 

i n v e s t i g a t i o n : 

3a.) Research s t u d i e s conducted t o date have i n v o l v e d the use of 

d i f f e r e n t numbers and kinds of phonological awareness t a s k s , w i t h s e v e r a l only 

using one measure. While the m a j o r i t y of the analyses t o be conducted i n t h i s 

study i n v o l v e the use of an o v e r a l l p h onological awareness score, students' 

performance on s p e c i f i c phonological awareness t a s k s , i n r e l a t i o n t o t h e i r 

s p e l l i n g a b i l i t y , i s a l s o of i n t e r e s t . What i s the r e l a t i o n s h i p between 

students' s p e l l i n g a b i l i t y and t h e i r performance on s p e c i f i c measures of 

phonological awareness? 

3b.) Research has i n d i c a t e d t h a t beginning s p e l l e r s may use both 

phonological and orthographic s p e l l i n g s t r a t e g i e s , and th a t phonological 

awareness s k i l l s i ncrease as students develop t h e i r l i t e r a c y s k i l l s , such as 

s p e l l i n g . Therefore, students wit h more advanced s p e l l i n g s k i l l s may a l s o be 

expected t o be more advanced i n t h e i r use of the d i f f e r e n t s p e l l i n g s t r a t e g i e s 

t y p i c a l l y demonstrated by beginning s p e l l e r s ( i . e . , p honological and 

or t h o g r a p h i c ) , and i n t h e i r p h onological awareness. Do students who 
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demonstrate greater use of both phonological and orthographic s p e l l i n g 

s t r a t e g i e s a l s o demonstrate greater a b i l i t y w i t h more advanced pho n o l o g i c a l 

awareness t a s k s , such as the a b i l i t y t o d e l e t e and s u b s t i t u t e phonemes? 

3c.) Several researchers have proposed t h a t research should concentrate 

on studying both the range and r e l a t i v e use of s p e l l i n g s t r a t e g i e s by students 

as they gain o v e r a l l competence i n s p e l l i n g . In a d d i t i o n , as p r e v i o u s l y 

noted, previous research has a l s o suggested the need t o c o n t r o l f o r r e l a t e d 

v a r i a b l e s . Of i n t e r e s t then i s : With vocabulary, v e r b a l memory, and word 

r e c o g n i t i o n a b i l i t y held constant, does students' o v e r a l l performance on 

phon o l o g i c a l awareness tasks account r e l a t i v e l y b e t t e r f o r t h e i r use of 

phonological or orthographic s t r a t e g i e s when s p e l l i n g ? 

4 . ) Previous research suggests t h a t i n general, over time, students 

develop more advanced phonological awareness s k i l l s . In a d d i t i o n , students' 

s p e l l i n g s develop from being l e s s t o more complete rep r e s e n t a t i o n s of words. 

However, the i n t e r r e l a t i o n s h i p s between these a b i l i t i e s are l e s s c l e a r . For 

example: 

a. ) Do students who demonstrate the a b i l i t y t o segment the i n i t i a l phonemes of 

words, a l s o demonstrate the a b i l i t y to a c c u r a t e l y represent at l e a s t the 

i n i t i a l phonemes of words i n t h e i r s p e l l i n g ? 

b. ) Do students who demonstrate the a b i l i t y t o segment a l l of the 

phonemes i n words, a l s o demonstrate the a b i l i t y t o a c c u r a t e l y represent a l l 

the phonemes i n words they s p e l l ? 

S i g n i f i c a n c e of the Study 

I argue t h a t i n order t o f u l l y appreciate the i n t e r r e l a t i o n s h i p of 

phonological awareness and s p e l l i n g development, research must s p e c i f i c a l l y 

i n v e s t i g a t e the kinds of pho n o l o g i c a l awareness s k i l l s demonstrated by 
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students at e a r l y p o i n t s i n t h e i r s p e l l i n g development. Such an i n v e s t i g a t i o n 

may help t o c l a r i f y the r e c i p r o c a l nature of s k i l l development i n both areas. 

In a d d i t i o n , the d e l i n e a t i o n of such r e l a t i o n s h i p s may be of b e n e f i t t o 

i n d i v i d u a l s performing assessments, as an a n a l y s i s of young students' 

developmental s p e l l i n g may a l s o be able t o serve as an i n d i r e c t measure of 

students' phonological awareness s k i l l development. 
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Chapter 2 

Method 

P a r t i c i p a n t s 

As t h i s research p r o j e c t focused on students at the beginning stages of 

s p e l l i n g competence, p a r t i c i p a n t s i n cluded students e n r o l l e d i n kindergarten 

and grade one (see Table 2.1). P a r t i c i p a n t s were r e c r u i t e d from two 

TABLE 2 .1 
Age and Instructional Environment by Grade 

Group N 

(M,F) 

Mean age 

i n months 

(Range) 

I n s t r u c t i o n a l Environment 

single-grade s p l i t 

N (%) N (%) 

Kindergarten 

Students 

Grade One 

Students 

T o t a l 

P opulation 

(25,24) 

32 

(18,14) 

81 
(43,38) 

69 

(65-75) 

83 

(74-87) 

75 
(65-87) 

39 (80%) 

12 (37%) 

51 (63%) 

10 (20%) 

20 (63%) 

30 (37%) 



50 

elementary schools, one a p u b l i c school i n a r u r a l community approximately 25 

miles o u t s i d e of Vancouver, and the other a p r i v a t e C a t h o l i c school w i t h i n the 

c i t y of Vancouver, both s e r v i n g lower-middle t o middle c l a s s neighborhoods. 

Although the p a r t i c i p a n t s were e n r o l l e d i n programs c h a r a c t e r i z e d by t h e i r 

teachers as being more t r a d i t i o n a l ( i . e . , s k i l l s - b a s e d ) , or whole language 

( i . e . , s k i l l s taught i n c o n t e x t ) , a l l of the programs i n c l u d e d i n s t r u c t i o n i n 

l e t t e r s and l e t t e r sounds, and encouraged students t o use "invented s p e l l i n g " 

when w r i t i n g . P a r t i c i p a n t s were e n r o l l e d i n a range of i n s t r u c t i o n a l 

environments i n c l u d i n g single-grade ( i . e . , kindergarten or grade one), and 

s p l i t or mixed-grade c l a s s e s ( i . e . , a mixture of kindergarten and grade one, 

or grade one and grade two students, or kinde r g a r t e n , grade one and grade two 

stu d e n t s ) . Only students who could speak E n g l i s h and d i d not have i d e n t i f i e d 

d i s a b i l i t i e s were in c l u d e d i n the sample. 

Procedure, M a t e r i a l s and Measures 

Students who recei v e d parent permission and who themselves agreed t o 

p a r t i c i p a t e i n the study were i n v o l v e d i n a s i n g l e 45-60 minute i n d i v i d u a l 

t e s t i n g s e s s i o n (or two 30 minute s e s s i o n s ) . These sessions were held during 

May and June i n a q u i e t room at t h e i r r e s p e c t i v e schools, at a time 

coordinated w i t h the classroom teacher i n order t o minimize c h i l d r e n ' s absence 

from c r i t i c a l c l a s s lessons. A l l p a r t i c i p a n t s completed the same assessments 

i n the same order, and t h e i r r e s u l t s were merged t o form one group 

rep r e s e n t i n g a range of s p e l l i n g competence. 

1) C o n t r o l measures: Three standardized t e s t s were used as c o n t r o l measures, 

each of which have demonstrated good r e l i a b i l i t y and v a l i d i t y and are 

fr e q u e n t l y used with t h i s p o p u l a t i o n . 
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a. Students' "vocabulary" was assessed using the Peabody P i c t u r e 

Vocabulary Test-Revised (PPVT-R) (Dunn & Dunn, 1981). Students were r e q u i r e d 

t o i n d i c a t e which one of four p i c t u r e s represented a word t h a t was spoken t o 

them. Students' raw scores ( i . e . , the t o t a l number c o r r e c t ) were used f o r 

data a n a l y s i s . 

b. "Verbal memory" was assessed using the Sentence I m i t a t i o n subtest of 

the Test of Language Development, Primary 2 (T0LD-2P) (Hammill & Newcomer, 

1991). Students were r e q u i r e d t o repeat back verbatim up t o 30 sentences of 

i n c r e a s i n g length and complexity. Students' raw scores ( i . e . , the t o t a l 

number of c o r r e c t l y repeated sentences) were used f o r data a n a l y s i s . 

c. Students' "word r e c o g n i t i o n a b i l i t y " was assessed using the Word 

I d e n t i f i c a t i o n and Word Attack subtests of the Woodcock Reading Mastery Test-

Revised (WRMT-R) (Woodcock, 1987), which r e q u i r e students t o read r e a l and 

nonwords presented i n i s o l a t i o n . Students' raw scores ( i . e . , the t o t a l number 

of c o r r e c t l y i d e n t i f i e d words and nonwords) were used f o r data a n a l y s i s . 

2) S p e l l i n g measures: S p e l l i n g was assessed using two d i f f e r e n t standardized 

measures of s p e l l i n g competence, so th a t students' a b i l i t y t o s p e l l both words 

and nonwords could be evaluated. As these t e s t s are designed f o r or t y p i c a l l y 

used w i t h students aged 6-0 and above, some m o d i f i c a t i o n s t o the t y p i c a l 

i n d i v i d u a l t e s t a d m i n i s t r a t i o n procedures o u t l i n e d i n the t e s t manuals were 

made. P r i o r to d i c t a t i o n , the students r e c e i v e d the f o l l o w i n g i n s t r u c t i o n s : 

"I am going t o ask you to w r i t e some words. You may not be e x a c t l y sure how 

to s p e l l some of them, but th a t ' s okay. I j u s t want you t o do your best and 

w r i t e the l e t t e r s t h a t you t h i n k are i n each of the words." For the TWS-3, 

s p e l l i n g words up t o approximately a mid-grade-two t o grade three l e v e l were 

d i c t a t e d t o a l l students ( i . e . , 15 p r e d i c t a b l e words and 15 unpredictable 



words). The f i r s t 15 items of the S p e l l i n g of Sounds subtest, up t o 

approximately an e a r l y grade two l e v e l , were a l s o d i c t a t e d t o each of the 

students. However, so as not t o o v e r l y f r u s t r a t e students, d i c t a t i o n was 

stopped i f a student f a i l e d t o produce a w r i t t e n response t o three s p e l l i n g 

words i n a row. In a d d i t i o n , s p e l l i n g s t h a t i n c l u d e d a mixture of uppercase 

and lowercase l e t t e r s , and unambiguous l e t t e r r e v e r s a l s were not scored as 

e r r o r s . 

a. " S p e l l i n g competence" was assessed i n pa r t using the Test of W r i t t e n 

S p e l l i n g , T h i r d E d i t i o n (TWS-3) (Larsen & Hammill, 1994), a standardized t e s t 

of s p e l l i n g d i c t a t i o n . This t e s t i n c l u d e s r e a l words t h a t are considered t o 

be " p r e d i c t a b l e " and "unpredictable" i n t h e i r s p e l l i n g , and should t h e r e f o r e 

e l i c i t students' use of both phonological and orthographic s p e l l i n g 

s t r a t e g i e s . This i s s i g n i f i c a n t because researchers have proposed t h a t 

s t u d i e s of students' s p e l l i n g competence should i n c l u d e an a n a l y s i s of t h e i r 

r e l a t i v e use of such s p e l l i n g s t r a t e g i e s . Therefore, i n a d d i t i o n t o raw 

scores ( i . e . , the t o t a l number of c o r r e c t l y s p e l l e d words), students' s p e l l i n g 

was analyzed and r a t e d i n terms of the phonological and v i s u a l / o r t h o g r a p h i c 

s i m i l a r i t y of t h e i r s p e l l i n g t o the t a r g e t words: 

1. Based on the unconstrained phonological s i m i l a r i t y s c o r i n g system 

designed by Bruck and Waters (1988), the pho n o l o g i c a l s i m i l a r i t y of 

students' s p e l l i n g was judged by c o n s i d e r i n g i f t h e i r s p e l l i n g s sounded 

l i k e the t a r g e t words through the a p p l i c a t i o n of grapheme-phoneme 

conversion r u l e s . Students' phonological s i m i l a r i t y scores were 

determined by c o n s i d e r i n g the maximum number of phonemes t h a t were 

represented a c c u r a t e l y p h o n o l o g i c a l l y i n the c o r r e c t order i n r e l a t i o n 

to the t o t a l number of phonemes i n the words. For example, the 

s p e l l i n g "hm" f o r "him" would r e c e i v e a score of 2/3 or .67, because two 
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of the three phonemes are represented a c c u r a t e l y p h o n o l o g i c a l l y . 

Phonological accuracy was evaluated using the p o s s i b l e s p e l l i n g s f o r the 

various phonemes as o u t l i n e d by Phenix (1996) and Powell and Hornsby 

(1993). Students' mean phonological s i m i l a r i t y score was used f o r 

a n a l y s i s procedures. 

A d d i t i o n a l s c o r i n g g u i d e l i n e s : 

- e x t r a l e t t e r s which created consonant or vowel digraphs, diphthongs, 

or double or s i l e n t l e t t e r combinations were scored as such (e.g., 

"seop" f o r "stop", assess " s " , "eo" and "p") 

- f o r words w i t h short vowel sounds: f i n a l "e"s were scored i n r e l a t i o n 

t o the vowel preceding i n "v+c+e" s p e l l i n g patterns (e.g., "sope" f o r 

"stop" would r e c e i v e a score of 2/4) 

- one poi n t was taken o f f the phonological s i m i l a r i t y score f o r 

s p e l l i n g s which represented a l l phonemes a c c u r a t e l y , but included 

a d d i t i o n a l unnecessary l e t t e r s (e.g., "spering" f o r " s p r i n g " would 

r e c e i v e a score of 4/5) and c l a s s i f i e d as a "minus" e r r o r (see below) 

- the phonological s i m i l a r i t y of vowels was assessed i n the order i n 

which they were w r i t t e n (e.g., f o r "siage", assess " i a " before "a-e") 

- any attempted s p e l l i n g s which contained twice as many phonemes, or 

more, as the t a r g e t word, were a u t o m a t i c a l l y given no score and 

c l a s s i f i e d as "other" 

2. V i s u a l / o r t h o g r a p h i c s i m i l a r i t y was evaluated using the v i s u a l 

s i m i l a r i t y s c o r i n g system designed by Bruck and Waters (1988). This 

s c o r i n g system considers the percentage of bigrams ( l e t t e r p a i r s ) and 

l e t t e r s t h a t students' s p e l l i n g and t a r g e t words have i n common. For 

example, the word "him" has two bigrams ("hi" and "im") and three 

l e t t e r s , f o r a t o t a l of f i v e . The s p e l l i n g "hm" has no bigrams and two 
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l e t t e r s t h a t match the t a r g e t word, f o r a t o t a l of two. Therefore, the 

accuracy score f o r "hm" i s 2/5 or .40. The mean v i s u a l s i m i l a r i t y score 

was used f o r a n a l y s i s procedures. 

A d d i t i o n a l s c o r i n g g u i d e l i n e s ; 

- one p o i n t was taken o f f the v i s u a l s i m i l a r i t y score f o r s p e l l i n g s 

which contained a l l the c o r r e c t l e t t e r s i n sequence, but a l s o contained 

e x t r a l e t t e r s at the beginning or end of the word (e.g., "use" f o r 

"us") and c l a s s i f i e d as a "minus" e r r o r (see below) 

- unnecessary punctuation marks were scored as i f they were l e t t e r s 

(e.g., "my-self" would r e c e i v e a score of 10/11) 

- any attempted s p e l l i n g s which contained twice as many phonemes, or 

more, as the t a r g e t word, were a u t o m a t i c a l l y given no score and 

c l a s s i f i e d as "other" 

3. Based on a c l a s s i f i c a t i o n system developed by Chiappe and S i e g e l 

(1997), students' s p e l l i n g s were a l s o analyzed and c l a s s i f i e d as being 

" c o r r e c t " , or " p h o n e t i c a l l y p o s s i b l e " , "minus", " i n i t i a l " , "other" and 

"no response" e r r o r s . These c l a s s i f i c a t i o n s were used i n analyses 

i n v e s t i g a t i n g apparent general developmental trends i n students' 

s p e l l i n g a b i l i t i e s . Although these c l a s s i f i c a t i o n s do not n e c e s s a r i l y 

represent an o r d i n a l s c a l e of decreasing s p e l l i n g s k i l l s , they are 

ordered w i t h respect t o the degree of i n i t i a l and a d d i t i o n a l phonemes 

tha t students represent i n t h e i r s p e l l i n g s . " P h o n e t i c a l l y p o s s i b l e " 

s p e l l i n g s are defined as responses which represent p o s s i b l e phonetic 

s p e l l i n g s of words (e.g., "cat" s p e l l e d " k a t " ) . "Minus" e r r o r s are 

defined as s p e l l i n g s which are p a r t i a l l y p h o n o l o g i c a l l y accurate, and 

c o n t a i n the i n i t i a l and some ( i . e . , more than one) but not a l l of the 

l e t t e r s necessary t o represent the phonemes i n a word i n the c o r r e c t 
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order (e.g., "cat" s p e l l e d " k t " ) , or more than a l l of the l e t t e r s 

necessary t o represent the phonemes i n a word i n the c o r r e c t order 

(e.g., "cat" s p e l l e d "katg"). " I n i t i a l " e r r o r s are responses t h a t only 

represent the i n i t i a l phoneme a c c u r a t e l y w i t h the f i r s t l e t t e r w r i t t e n 

(e.g., "cat" s p e l l e d " k " ) . "Other" e r r o r s are s p e l l i n g s t h a t could not 

be c l a s s i f i e d i n t o any of the other c a t e g o r i e s , and "no responses" are 

d e f i n e d as non-responses. The modal (most frequent) c l a s s i f i c a t i o n was 

used f o r a n a l y s i s procedures f o r the TWS-3, and S p e l l i n g of 

Sounds. In some cases (n = 19 out of 324) where bi-modal c l a s s i f i c a t i o n 

frequencies were obtained, the higher c l a s s i f i c a t i o n was used. 

A d d i t i o n a l s c o r i n g g u i d e l i n e s ; 

- s p e l l i n g s which contained a l l the c o r r e c t l e t t e r s or phonemes i n 

sequence, but a l s o contained e x t r a l e t t e r s were c l a s s i f i e d as "minus" 

e r r o r s 

- any attempted s p e l l i n g s which contained twice as many phonemes, or 

more, as the t a r g e t word, were a u t o m a t i c a l l y given no score and 

c l a s s i f i e d as "other" 

b. Students' " s p e l l i n g competence" was f u r t h e r assessed by i n v e s t i g a t i n g 

t h e i r a b i l i t y t o s p e l l nonwords, a process thought t o e l i c i t students' use of 

phonological s p e l l i n g s t r a t e g i e s . This was measured using the S p e l l i n g of 

Sounds d i c t a t i o n s p e l l i n g subtest of the Goldman-Fristoe-Woodcock Auditory 

S k i l l s Test B a t t e r y (Goldman, F r i s t o e , & Woodcock, 1974). On t h i s s u b t e s t , 

students were asked t o s p e l l nonwords two t o f i v e phonemes i n l e n g t h , such as 

"ag" and " u n f i p " . Raw scores based on standard t e s t procedures were used i n 

t e s t i n t e r p r e t a t i o n , as the norms do not extend down to the kindergarten 

l e v e l . Students' s p e l l i n g s were a l s o c l a s s i f i e d (e.g., " c o r r e c t " , 

" p h o n e t i c a l l y p o s s i b l e " , "minus", " i n i t i a l " , "other", and "no response") as 
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p r e v i o u s l y described f o r the TWS-3. 

I n t e r - r a t e r r e l i a b i l i t y was e s t a b l i s h e d f o r the phon o l o g i c a l s i m i l a r i t y , 

v i s u a l s i m i l a r i t y , and c l a s s i f i c a t i o n s c o r i n g systems by having a second r a t e r 

assess 25% of the sample of students' s p e l l i n g s and computing percent 

agreement. Although the sample evaluated by the second r a t e r was randomly 

chosen, i t was a l s o r e p r e s e n t a t i v e of the various ages and school p o p u l a t i o n s . 

As noted i n Table 2.2, a high degree of i n t e r - r a t e r r e l i a b i l i t y was 

e s t a b l i s h e d f o r each s c o r i n g system f o r the TWS-3 and S p e l l i n g of Sounds. 

TABLE 2 . 2 

Inter-rater R e l i a b i l i t y Estimates 

Measure Phonological Visual C l a s s i f i c a t i o n 
Similarity Similarity 

TWS-3 97% 93% 93.5% 

S p e l l i n g of Sounds — — 98% 

3) Phonological awareness measure: 

a. "Phonological awareness" was measured using the phoneme l e v e l 

segmentation, i n i t i a l , medial, f i n a l , d e l e t i o n , s u b s t i t u t i o n and blending 

subtests of The Phonological Awareness Test (Robertson & S a l t e r , 1997) using 

the procedures o u t l i n e d i n the t e s t manual. This assessment was r e c e n t l y 

developed, standardized and normed f o r use with students aged f i v e t o nine, 

and i t i n c l u d e s a range of phonological awareness tasks which previous 

research suggests may be good p r e d i c t o r s of s p e l l i n g a b i l i t y . Examiner 
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d i s c r e t i o n regarding whether to complete a subtest was based on a student's 

apparent i n a b i l i t y t o complete a task (e.g., three consecutive nonresponses) 

as o u t l i n e d i n the manual. 

Students' o v e r a l l raw scores, t h e i r t o t a l score on each of the seven 

pho n o l o g i c a l awareness tasks ( i . e . , segmentation, i n i t i a l , medial, f i n a l , 

d e l e t i o n , s u b s t i t u t i o n and bl e n d i n g ) , were used f o r most of the data a n a l y s i s 

procedures, t o represent students' phonological awareness a b i l i t i e s . In 

a d d i t i o n , students' raw scores on each of the phonological awareness tasks 

were a l s o c a l c u l a t e d and used f o r some a d d i t i o n a l data analyses which focussed 

on students' a b i l i t i e s on p a r t i c u l a r t a s k s . Each of the tasks c o n s i s t e d of 10 

items, f o r a p o s s i b l e t o t a l score of 70, w i t h higher scores r e p r e s e n t i n g 

greater o v e r a l l phonological awareness. 

The seven tasks were c o n s i s t e n t l y presented i n the f o l l o w i n g order: 

1. segmentation (e.g., t e l l me each sound i n "on") 

2. i n i t i a l (e.g., what's the beginning sound i n the word " b i t " ? ) 

3. f i n a l (e.g., what's the ending sound i n the word "big"?) 

4. medial (e.g., what's the middle sound i n the word "cap"?) 

5. d e l e t i o n (e.g., say "man", say i t again, but don't say /m/) 

6. s u b s t i t u t i o n (e.g., say "how", change /h/ t o /k/) 

7. blending (e.g., what word i s t h i s ? / f - i - t / ) 

4) Measures of a d d i t i o n a l r e q u i s i t e s k i l l s : These measures were used i n 

analyses designed t o assess the v a l i d i t y of the t h e o r e t i c a l model which 

suggests t h a t , i n a d d i t i o n t o pho n o l o g i c a l awareness, beginning s p e l l e r s 

c o n s t r u c t s p e l l i n g s using t h e i r knowledge of l e t t e r names and l e t t e r sounds, 

and t h e i r developing knowledge of standard s p e l l i n g ( i . e . , the orthographic 

s t r u c t u r e of E n g l i s h words). 
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a. Students' "knowledge of l e t t e r names" was assessed using the L e t t e r 

I d e n t i f i c a t i o n subtest of the Woodcock Reading Mastery Test - Revised (WRMT-R) 

(Woodcock, 1987), which re q u i r e s students t o i d e n t i f y 51 uppercase and 

lowercase l e t t e r s t h a t are p r i n t e d and w r i t t e n i n a range of f o n t s . The 

subtest was administered f o l l o w i n g the procedures o u t l i n e d i n the t e s t manual. 

Students' raw scores ( i . e . , the t o t a l number of c o r r e c t l y i d e n t i f i e d l e t t e r s ) 

were used f o r data a n a l y s i s . 

b. Students' "knowledge of l e t t e r sounds" was assessed using the 

Graphemes subtest of The Phonological Awareness Test (Robertson & S a l t e r , 

1997), an assessment r e c e n t l y developed, standardized and normed f o r use w i t h 

students aged f i v e t o nine. Students were shown 20 consonants (e.g., b, c, 

d ) , 10 vowels (e.g., a, e, i ) , 10 consonant blends (e.g., b l , g r ) , 4 

consonant digraphs (e.g., sh, t h ) , 5 r - c o n t r o l l e d vowels (e.g., a r , e r ) , 5 

vowel digraphs (e.g., ee, oe) and 4 diphthongs (e.g., ou, o i ) i n i s o l a t i o n and 

asked t o t e l l what sound each l e t t e r or group of l e t t e r s makes. A l t e r n a t e 

sounds f o r l e t t e r s were accepted, and examiner d i s c r e t i o n regarding whether t o 

complete a subtest was based on a student's apparent i n a b i l i t y t o complete a 

task (e.g., three consecutive nonresponses), as o u t l i n e d i n the manual. 

Students' raw scores ( i . e . , the t o t a l number of c o r r e c t items on a l l 

tasks)were used f o r data a n a l y s i s . 

c. "Knowledge about the orthographic s t r u c t u r e of E n g l i s h words" was 

assessed using Treiman's Orthographic C o n s t r a i n t s Test (1993), which was 

developed by Treiman t o assess students' developing knowledge about the 

orthographic s t r u c t u r e of E n g l i s h words. This measure was administered 

f o l l o w i n g the d i r e c t i o n s o u t l i n e d by Treiman. Students were shown 16 p a i r s of 

nonwords (e.g., "moil"/"moyl", " g r i " / " g r y " , " f f e b " / " b e f f " , " y i n n " / " y i k k " , 

"ckun"/"nuck", "vadd"/"vaad", "awt"/"aut", "ib"/"yb", "da l l e d " / " d d a l e d", 



59 

"vayying"/"vadding", "dacker"/"ckader", "muun"/"munt", "bei"/"bey", 

"chim"/"chym", " i i t " / " i s t " , "daw"/"dau") i n a c o n s i s t e n t order and asked t o 

i n d i c a t e which word i n each p a i r "looked more l i k e i t could be a r e a l word", 

i n t h a t i t conforms t o the orthographic patterns of E n g l i s h . Students' raw 

scores ( i . e . , the t o t a l number of c o r r e c t l y i d e n t i f i e d nonwords) were used f o r 

data a n a l y s i s . 

A l l p a r t i c i p a n t s completed the same assessments i n the same order: 

1. vocabulary: PPVT-R 

2. s p e l l i n g competence ( r e a l words): TWS-3 

3. s p e l l i n g competence (nonwords): S p e l l i n g of Sounds 

4. knowledge of l e t t e r names: L e t t e r I d e n t i f i c a t i o n (WRMT-R) 

5. word r e c o g n i t i o n a b i l i t y : a. Word I d e n t i f i c a t i o n (WRMT-R) 

b. Word Attack (WRMT-R) 

6. phonological awareness: Segmentation, I n i t i a l , M e d i a l , F i n a l , 

D e l e t i o n , S u b s t i t u t i o n and Blending (The Pho n o l o g i c a l Awareness 

Test) 

7. knowledge of l e t t e r sounds: Graphemes (The Phonological 

Awareness Test) 

8. knowledge about the orthographic s t r u c t u r e of E n g l i s h words: 

Treiman's Orthographic C o n s t r a i n t s Test 

9. v e r b a l memory: Sentence I m i t a t i o n (T0LD-2P) 
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Chapter 3 

Results 

I n i t i a l l y , p r e l i m i n a r y analyses were conducted t o determine the means 

and standard d e v i a t i o n s achieved by the students on each of the measures. 

Table 3.1 d i s p l a y s the means and standard d e v i a t i o n s f o r each of the s p e l l i n g 

v a r i a b l e s used i n analyses. The means and standard d e v i a t i o n s f o r the 

r e q u i s i t e s k i l l s (knowledge of l e t t e r names, knowledge of l e t t e r sounds, 

knowledge about the orthographic s t r u c t u r e of E n g l i s h words), i n c l u d i n g 

phonological awareness, and the c o n t r o l v a r i a b l e s (vocabulary, word 

r e c o g n i t i o n a b i l i t y [word i d e n t i f i c a t i o n and word a t t a c k ] and v e r b a l memory 

are d i s p l a y e d i n Table 3.2, and the means and standard d e v i a t i o n s f o r each of 

the p h o n o l o g i c a l awareness tasks are d i s p l a y e d i n Table 3.3. 

TABLE 3 . 1 

Means and Standard Deviations of Spelling Variables 

V a r i a b l e Mean Standard D e v i a t i o n 

(N = 81) 

TWS-3 4.28 5.39 

TWS-3 Phon o l o g i c a l S i m i l a r i t y .52 .31 

TWS-3 V i s u a l S i m i l a r i t y .34 .26 

S p e l l i n g of Sounds 3.85 4.95 
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TABLE 3 . 2 

Means and Standard Deviations of Requisite and Control Variables 

V a r i a b l e Mean Standard D e v i a t i o n 

(N = 81) 

Phonological Awareness 24.27 17.68 

L e t t e r Names 31.32 6.83 

L e t t e r Sounds 23.79 13.40 

Orthographic S t r u c t u r e 8.57 2.56 

Vocabulary 71.21 16.66 

Word I d e n t i f i c a t i o n 16.22 16.98 

Word Attack 4.80 7 .67 

Verbal Memory 13.20 6.21 

TABLE 3 . 3 

Means and Standard Deviations of the Phonological Awareness Tasks 

V a r i a b l e Mean Standard D e v i a t i o n 

(N = 81) 

Segmentation 2.31 2.46 

I n i t i a l 7.26 3.27 

Medial 2.60 3.13 

F i n a l 3.69 4.09 

D e l e t i o n 3.05 3.13 

S u b s t i t u t i o n 1.35 1.70 

Blending 3.99 3.19 
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A d d i t i o n a l p r e l i m i n a r y analyses were conducted t o determine the 

i n t e r c o r r e l a t i o n s among the v a r i a b l e s . A l l c o r r e l a t i o n s reported are one-

t a i l e d and are based on the e n t i r e sample of students (N = 81). 

I n t e r c o r r e l a t i o n s among the s p e l l i n g measures are d i s p l a y e d i n Table 3.4. 

Although these measures may appear redundant, given the high 

i n t e r c o r r e l a t i o n s , they are conce p t u a l l y d i s t i n c t and t h e r e f o r e considered 

independently i n subsequent analyses. 

TABLE 3 . 4 

Intercorrelations Among Spe l l i n g Variables 

V a r i a b l e 1 2 3 4 

1. TWS-3 

(N = 81) 

.82* .93* .90* 

2. TWS-3 Phonological S i m i l a r i t y — .97* .82* 

3. TWS-3 V i s u a l S i m i l a r i t y — .89* 

4. S p e l l i n g of Sounds 

*p < .001 

Table 3.5 d i s p l a y s the i n t e r c o r r e l a t i o n s among the r e q u i s i t e s k i l l s , 

i n c l u d i n g phonological awareness, and the c o n t r o l v a r i a b l e s , and Table 3.6 

di s p l a y s the i n t e r c o r r e l a t i o n s among each of the phon o l o g i c a l awareness t a s k s . 

As the r e l a t i o n s h i p s between most of these v a r i a b l e s i n d i c a t e moderate, but 

not complete ove r l a p , the r e l a t i v e c o n t r i b u t i o n of each v a r i a b l e was 

considered i n subsequent analyses. 
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TABLE 3.5 

Intercorrelations Among Requisite and Control Variables 

V a r i a b l e 1 2 3 4 5 6 7 8 

(N = 81) 

1. Phonological Awareness .69** .90 ** .34** .51** .77** .73** .53** 

2. L e t t e r Names .78 ** .35** .27** .66** .52** .40** 

3. L e t t e r Sounds — .37** .45** .82** . 74** .46** 

4. Orthographic S t r u c t u r e — .35** .59** .50** .21* 

5. Vocabulary — .49** . 38** .54** 

6. Word I d e n t i f i c a t i o n — .83** .37** 

7. Word Attack — .39** 

8. Verbal Memory 

*p < .05; **p < .001 

TABLE 3.6 

Intercorrelations Among Phonological Awareness Task Variables 

V a r i a b l e 1 2 3 4 5 6 7 

(N = 81) 

1. Segmentation .57* .72 * .63* .76* .61* .77* 

2. I n i t i a l .48 * .52* .54* .43* .60* 

3. Medial — .86* .79* .68* .68* 

4. F i n a l — .79* .64* .64* 

5. D e l e t i o n — .67* .73* 

6. S u b s t i t u t i o n _ _ .66* 

7. Blending 

*p < .001 
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Subsequently, a s e r i e s of r e g r e s s i o n analyses were used t o f u r t h e r 

i n v e s t i g a t e the c o n t r i b u t i o n of various r e q u i s i t e and c o n t r o l v a r i a b l e s t o 

s p e l l i n g competence. H i e r a r c h i c a l m u l t i p l e r e g r e s s i o n analyses were used t o 

determine the amount of variance which could be accounted f o r by a group of 

v a r i a b l e s , and t o determine the amount of variance which could be accounted 

f o r by a v a r i a b l e , above and beyond t h a t accounted f o r by other f a c t o r s . 

Unless otherwise s p e c i f i e d , a l l analyses were conducted using the e n t i r e 

sample (N = 81), and a l l of the Pearson Product-Moment o n e - t a i l e d c o r r e l a t i o n s 

reported i n the t e x t are s i g n i f i c a n t (p < .001). 

Researchers have o u t l i n e d a t h e o r e t i c a l model which suggests t h a t 

beginning s p e l l e r s use a number of d i f f e r e n t s k i l l s when they s p e l l words, 

i n c l u d i n g t h e i r : a) phonological awareness, b) knowledge about the 

orthographic s t r u c t u r e of E n g l i s h words, c) knowledge of l e t t e r sounds, and 

d) knowledge of l e t t e r names (Burns & R i c h g e l s , 1989; Read, 1986; Tangel & 

Blachman, 1995). In order t o assess the v a l i d i t y of t h i s model, analyses were 

conducted t o examine the a s s o c i a t i o n s between these various s k i l l s and 

s p e l l i n g competence. S p e c i f i c a l l y , Pearson Product-Moment c o r r e l a t i o n s were 

conducted t o examine the r e l a t i o n s h i p between o v e r a l l s p e l l i n g competence (as 

measured by students' t o t a l scores on the TWS-3 and S p e l l i n g of Sounds) and 

each of these four hypothesized r e q u i s i t e s k i l l s : o v e r a l l p h onological 

awareness (as measured by The Phonological Awareness T e s t ) , knowledge about 

the orthographic s t r u c t u r e of E n g l i s h words (as measured by Treiman's 

Orthographic C o n s t r a i n t s T e s t ) , knowledge of l e t t e r sounds (as measured by the 

Graphemes subtest of The Phonological Awareness T e s t ) , and knowledge of l e t t e r 

names (as measured by the L e t t e r I d e n t i f i c a t i o n subtest of the WRMT-R). 

Students' s p e l l i n g competence, as measured by the TWS-3, was s i g n i f i c a n t l y and 

p o s i t i v e l y r e l a t e d t o a l l four of these r e q u i s i t e s k i l l s . Strong p o s i t i v e 
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r e l a t i o n s h i p s were found between students' performance on the TWS-3 and t h e i r 

o v e r a l l p h onological awareness (.83), knowledge of orthographic s t r u c t u r e 

(.48), knowledge of l e t t e r sounds (.82), and knowledge of l e t t e r names (.58). 

Of i n t e r e s t then was the amount of the variance i n apparent s p e l l i n g 

competence t h a t could be accounted f o r through assessments of these four 

v a r i a b l e s . To t h i s end, a h i e r a r c h i c a l m u l t i p l e r e g r e s s i o n a n a l y s i s was 

conducted. Each of the v a r i a b l e s o u t l i n e d i n the t h e o r e t i c a l model 

(phonological awareness, knowledge of orthographic s t r u c t u r e , knowledge of 

l e t t e r names, knowledge of l e t t e r sounds) was a v a i l a b l e f o r entry from the 

outset, and was entered according t o the d e f a u l t stepwise c r i t e r i a (p < .05 

f o r entry and p < .10 f o r removal). As noted i n Tables 3.7 and 3.8, the 

r e s u l t s of the h i e r a r c h i c a l m u l t i p l e r e g r e s s i o n i n d i c a t e d t h a t , f o r t h i s 

sample, ph o n o l o g i c a l awareness, knowledge of orthographic s t r u c t u r e , knowledge 

of l e t t e r sounds, and knowledge of l e t t e r names, together accounted f o r 7 7% of 

the v a r i a b i l i t y i n students' TWS-3 scores, F (4,76) = 61.76, p < .001. 

TABLE 3 . 7 

Summary of Requisite Variable Hierarchical Regressions on TWS-3 

V a r i a b l e ( s ) R2 Adjusted 
Step Entered R2 Change R2 df F Value 

1 Pho n o l o g i c a l Awareness .69 .69*** .68 1,79 174.02*** 

2 Orthographic S t r u c t u r e .73 .05** .73 2,78 106.81*** 

3 L e t t e r Sounds .75 .02* .74 3,77 77.61*** 

4 L e t t e r Names .77 .01* .75 4,76 61.76*** 

*p < .05; **p < .01; ***p < .001 



66 

TABLE 3 . 8 

Results of Requisite Variable Hierarchical Regressions on TWS-3 

P r e d i c t o r v a r i a b l e B b SE b 

Step 1 

Phonological Awareness .83 .25 .02*** 

Step 2 

Phon o l o g i c a l Awareness .75 .23 .02*** 

Orthographic S t r u c t u r e .23 .47 .13** 

Step 3 

Phonological Awareness .47 .14 .04** 

Orthographic S t r u c t u r e .20 .43 .13** 

L e t t e r Sounds .32 .13 .05* 

Step 4 

Phonological Awareness .46 .14 .04** 

Orthographic S t r u c t u r e .22 .46 .13** 

L e t t e r Sounds .48 .19 .06* 

L e t t e r Names .19 -.15 .07* 

*p <.05; **p < .01; ***p < .001 

A s i m i l a r a n a l y s i s was then conducted using S p e l l i n g of Sounds as the 

measure of s p e l l i n g competence. Students' scores on S p e l l i n g of Sounds were 

a l s o found t o be s i g n i f i c a n t l y and p o s i t i v e l y r e l a t e d t o a l l four v a r i a b l e s . 

Strong p o s i t i v e r e l a t i o n s h i p s were found between students' performance on 

S p e l l i n g of Sounds and t h e i r o v e r a l l p h o n o l o g i c a l awareness (.85), knowledge 
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of orthographic s t r u c t u r e (.41), knowledge of l e t t e r sounds (.80), and 

knowledge of l e t t e r names (.55). 

In order t o determine the amount of the variance i n apparent s p e l l i n g 

competence t h a t could be accounted f o r through assessments of these four 

v a r i a b l e s , a h i e r a r c h i c a l m u l t i p l e r e g r e s s i o n a n a l y s i s was conducted. Each of 

the v a r i a b l e s o u t l i n e d i n the t h e o r e t i c a l model (phonological awareness, 

knowledge of orthographic s t r u c t u r e , knowledge of l e t t e r sounds, knowledge of 

l e t t e r names) was a v a i l a b l e f o r entry from the out s e t , and was entered 

according t o the d e f a u l t stepwise c r i t e r i a (p < .05 f o r entry and p < .10 f o r 

removal). Then, any remaining r e q u i s i t e v a r i a b l e ( s ) which d i d not meet t h i s 

c r i t e r i a were entered. The r e s u l t s of the a n a l y s i s i n d i c a t e d t h a t a l t o g e t h e r 

these four v a r i a b l e s accounted f o r a t o t a l of 75% of the v a r i a b i l i t y i n 

students' S p e l l i n g of Sounds scores, F (4,76) = 56.92, p < .001 (see Tables 

3.9 and 3.10). 

TABLE 3 . 9 

Summary of Requisite Variable Hierarchical Regressions on Spelling 

of Sounds 

V a r i a b l e ( s ) R2 Adjusted 
Step Entered R2 Change R2 df F Value 

1 Phonological Awareness .72 .72*** .71 1,79 198.02*** 

2 Orthographic S t r u c t u r e .73 .02* .73 2,78 106.75*** 

3 L e t t e r Sounds .74 .00 .73 3,77 71.54*** 

4 L e t t e r Names .75 .01* .74 4,76 56.92*** 

*p <.05; **p < .01; ***p < .001 
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TABLE 3.10 

Results of Requisite Variable Hierarchical Regressions on Spelling 

of Sounds 

P r e d i c t o r v a r i a b l e B b SEb 

Step 1 

Phono l o g i c a l Awareness .85 .24 .02*** 

Step 2 

Phonological Awareness .80 .22 .02*** 

Orthographic S t r u c t u r e .14 .27 . 12* 

Step 3 

Phonological Awareness .68 .19 ,04 ** * 

Orthographic S t r u c t u r e .13 .26 . 12* 

L e t t e r Sounds .14 .05 .05 

Step 4 

Phono l o g i c a l Awareness .66 .19 .04*** 

Orthographic S t r u c t u r e .15 .28 .12* 

L e t t e r Sounds .30 .11 .06 

L e t t e r Names -.19 -.14 .07* 

*p < .05; **p < .01; ***p < .001 

Previous research has i n d i c a t e d t h a t a s i g n i f i c a n t r e l a t i o n s h i p e x i s t s 

between beginning s p e l l e r s ' s p e l l i n g competence and t h e i r p h o n o l o g i c a l 

awareness. Consistent w i t h these f i n d i n g s , Pearson Product-Moment 



69 

c o r r e l a t i o n s p r e v i o u s l y reported i n t h i s study a l s o i n d i c a t e t h a t a 

s i g n i f i c a n t r e l a t i o n s h i p e x i s t s between beginning s p e l l e r s ' s p e l l i n g 

competence and t h e i r phonological awareness. However, a second major question 

not adequately addressed i n the l i t e r a t u r e i s whether the s u b s t a n t i a l 

a s s o c i a t i o n between s p e l l i n g and phon o l o g i c a l awareness would remain i f 

r e l a t e d v a r i a b l e s were c o n t r o l l e d . 

For example, various researchers and research s t u d i e s have suggested the 

need t o c o n t r o l f o r students' performance on measures of vocabulary, v e r b a l 

memory, and word r e c o g n i t i o n a b i l i t y , when conducting research i n v o l v i n g 

p h onological awareness. To address t h i s q uestion, h i e r a r c h i c a l m u l t i p l e 

r e g r e s s i o n analyses were conducted t o determine i f s i g n i f i c a n t r e l a t i o n s h i p s 

would be found between students' p h o n o l o g i c a l awareness and t h e i r s p e l l i n g 

a b i l i t y , as measured by t h e i r o v e r a l l scores on the TWS-3 and S p e l l i n g of 

Sounds, with t h e i r performance on measures of vocabulary (as measured by the 

PPVT-R), v e r b a l memory (as measured by the Sentence I m i t a t i o n subtest of the 

T0LD-2P), and word r e c o g n i t i o n a b i l i t y (as measured by the Word I d e n t i f i c a t i o n 

and the Word Attack subtest of the WRMT-R) held constant. As p r e v i o u s l y 

reported, p o s i t i v e and s i g n i f i c a n t r e l a t i o n s h i p s e x i s t e d between both of the 

measures of s p e l l i n g competence and phonological awareness, and phon o l o g i c a l 

awareness and each of the c o n t r o l v a r i a b l e s . S i g n i f i c a n t r e l a t i o n s h i p s were 

a l s o found between students' scores on the TWS-3 and t h e i r word i d e n t i f i c a t i o n 

(.84), word at t a c k (.85), vocabulary (.50) and v e r b a l memory (.46) s k i l l s , and 

between students' scores on S p e l l i n g of Sounds and t h e i r word i d e n t i f i c a t i o n 

(.73), word at t a c k (.86), vocabulary (.43), and v e r b a l memory (.46) s k i l l s . 

A h i e r a r c h i c a l m u l t i p l e r e g r e s s i o n a n a l y s i s was then conducted t o 

determine i f a s i g n i f i c a n t r e l a t i o n s h i p would be found between students' 

phonological awareness and t h e i r TWS-3 s p e l l i n g a b i l i t y , above and beyond t h a t 



70 

accounted f o r by t h e i r vocabulary, v e r b a l memory, and word r e c o g n i t i o n 

a b i l i t y . Each of the c o n t r o l v a r i a b l e s (vocabulary, v e r b a l memory, word 

r e c o g n i t i o n [word i d e n t i f i c a t i o n and word a t t a c k ] ) was a v a i l a b l e f o r entry 

from the o u t s e t , and was entered according t o the d e f a u l t stepwise c r i t e r i a (p 

< .05 f o r entry and p < .10 f o r removal). Then, any remaining c o n t r o l 

v a r i a b l e ( s ) which d i d not meet t h i s c r i t e r i a were entered. Phonological 

awareness was entered l a s t . The r e s u l t s of the h i e r a r c h i c a l m u l t i p l e 

r e g r e s s i o n (see Tables 3.11 and 3.12) i n d i c a t e d t h a t p h o n o l o g i c a l awareness 

was a s i g n i f i c a n t p r e d i c t o r of students' s p e l l i n g competence, as measured by 

the TWS-3, above and beyond students' vocabulary, v e r b a l memory, and word 

r e c o g n i t i o n a b i l i t y . A l t o g e t h e r 84% of the v a r i a b i l i t y i n students' scores on 

the TWS-3, F (5,75) = 76.71, p < .001, was accounted f o r by these v a r i a b l e s . 

P h onological awareness accounted f o r an a d d i t i o n a l 3.41% of the v a r i a b i l i t y i n 

students' scores on the TWS-3 above and beyond t h a t explained by the other 

v a r i a b l e s . 

TABLE 3.11 

Summary of Hierarchical Regressions on TWS-3 

V a r i a b l e ( s ) R2 Adjusted 
Step Entered R2 Change R2 df F Value 

1 Word Attack .73 .73*** .72 1,79 209.97*** 

2 Word I d e n t i f i c a t i o n .79 .06*** .78 2,78 142.19*** 

3 Verbal Memory .80 .01* .79 3,77 101.42*** 

4 Vocabulary .80 .00 .79 4,76 77.14*** 

5 Phonological Awareness .84 .03*** .83 5,75 76.71*** 

*p < .05; **p < .01; ***p < .001 
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Results of Hierarchical Regressions on TWS-3 
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P r e d i c t o r v a r i a b l e B SEb 

Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Word Attack 

I 

Word Attack 

Word I d e n t i f i c a t i o n 

3 

Word Attack 

Word I d e n t i f i c a t i o n 

Verbal Memory 

1 

Word Attack 

Word I d e n t i f i c a t i o n 

Verbal Memory 

Vocabulary 

Word Attack 

Word I d e n t i f i c a t i o n 

V e rbal Memory 

Vocabulary 

Phonological Awareness 

.85 

.50 

.43 

.47 

.41 

.13 

.48 

.37 

.09 

.09 

.40 

.22 

.01 

.06 

.33 

.60 

.35 

.14 

.33 

.13 

.11 

.34 

. 12 

.08 

.03 

.28 

.07 

.01 

.02 

.10 

. 04*** 

.07*** 

.03*** 

.07*** 

.03*** 

.05* 

.07*** 

.03*** 

.05 

.02 

»06*** 

.03* 

.05 

.02 

. 03*** 

*p < .05; **p < .01; ***p < .001 

A s i m i l a r h i e r a r c h i c a l m u l t i p l e r e g r e s s i o n a n a l y s i s was then conducted 

to determine i f s i g n i f i c a n t r e l a t i o n s h i p s would be found between students' 



72 

phonological awareness and t h e i r s p e l l i n g a b i l i t y , as measured by S p e l l i n g of 

Sounds, with vocabulary, v e r b a l memory, and word r e c o g n i t i o n a b i l i t y held 

constant. Once again, each of the c o n t r o l v a r i a b l e s (vocabulary, v e r b a l 

memory, word r e c o g n i t i o n [word i d e n t i f i c a t i o n and word a t t a c k ] ) was a v a i l a b l e 

f o r entry from the outset, and was entered according t o the d e f a u l t stepwise 

c r i t e r i a (p < .05 f o r entry and p < .10 f o r removal). Then, any remaining 

c o n t r o l v a r i a b l e ( s ) which d i d not meet t h i s c r i t e r i a were entered. 

P h o n o l o g i c a l awareness was entered l a s t . As noted i n Tables 3.13 and 3.14, 

the r e s u l t s of the h i e r a r c h i c a l m u l t i p l e r e g r e s s i o n i n d i c a t e d t h a t 

phonological awareness was a l s o a s i g n i f i c a n t p r e d i c t o r of students' 

performance on S p e l l i n g of Sounds, above and beyond students' vocabulary, 

v e r b a l memory, and word r e c o g n i t i o n a b i l i t y . A l t o g e t h e r 85% of the 

v a r i a b i l i t y i n students' scores on S p e l l i n g of Sounds, F (5,75) = 84.16, p < 

.001, was accounted f o r by these v a r i a b l e s . P h onological awareness accounted 

f o r an a d d i t i o n a l 10% of the v a r i a b i l i t y i n students' scores on S p e l l i n g of 

Sounds above and beyond t h a t explained by the other v a r i a b l e s . 

TABLE 3.13 

Summary of Hierarchical Regressions on Spelling of Sounds 

Step 
V a r i a b l e ( s ) 

Entered R2 
R2 

Change 
Adjusted 

R2 df F Value 

1 Word Attack .73 .73*** .73 1,79 214.64*** 

2 Verbal Memory .75 .02* .74 2,78 116.47*** 

3 Vocabulary .75 .00 .74 3,77 78.14*** 

4 Word I d e n t i f i c a t i o n .75 .00 .74 4,76 57.85*** 

5 Phonological Awareness .85 .10*** .84 5,75 84.17*** 

*p < .05; **p < .01; ***p < .001 
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TABLE 3.14 

Results of Hierarchical Regressions on Spelling of Sounds 

P r e d i c t o r v a r i a b l e B b SEb 

Step 1 

Word Attack .86 .55 .04*** 

Step 2 

Word Attack .80 .52 . 04*** 

Verbal Memory .15 .12 .05* 

Step 3 

Word Attack .78 .50 .07*** 

Verbal Memory .11 .09 .06 

Vocabulary .07 .02 .02 

Step 4 

Word Attack .64 .41 .05*** 

Verbal Memory -.02 -.01 .05 

Vocabulary .04 .01 .02 

Word I d e n t i f i c a t i o n .01 .03 .03 

Step 5 

Word Attack .64 .41 .05*** 

Verbal Memory -.02 -.01 .05 

Vocabulary .04 .01 .02 

Word I d e n t i f i c a t i o n -.24 -.07 .03* 

Phonological Awareness .55 .15 .02*** 

*p < .05; **p < .01; ***p < .001 
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Several a d d i t i o n a l questions were a l s o explored during the course of 

t h i s i n v e s t i g a t i o n . For example, research s t u d i e s conducted t o date have 

i n v o l v e d the use of d i f f e r e n t numbers and kinds of phonological awareness 

t a s k s , w i t h s e v e r a l s t u d i e s using only one measure. In order t o determine the 

r e l a t i o n s h i p between students' performance on a wider range of phonological 

awareness tasks and t h e i r s p e l l i n g a b i l i t y (as measured by t h e i r o v e r a l l 

scores on the TWS-3 and S p e l l i n g of Sounds), Pearson Product-Moment 

c o r r e l a t i o n s were c a l c u l a t e d between t h e i r s p e l l i n g scores and performance on 

s p e c i f i c measures of phonological awareness: segmentation, i n i t i a l , medial, 

f i n a l , d e l e t i o n , s u b s t i t u t i o n and blending. 

High p o s i t i v e r e l a t i o n s h i p s were found between students' scores on both 

the TWS-3 and S p e l l i n g of Sounds, r e s p e c t i v e l y , and each of the pho n o l o g i c a l 

awareness t a s k s : segmentation (.81, .81), medial (.73, .78), f i n a l (.72, .73), 

d e l e t i o n (.82, .79), and blending (.71, .77). In a d d i t i o n , s u b s t a n t i a l 

c o r r e l a t i o n s were found between students' performance on both the TWS-3 and 

S p e l l i n g of Sounds, r e s p e c t i v e l y , and the i n i t i a l (.44, .45) and s u b s t i t u t i o n 

(.69, .68) t a s k s . Thus, each of the pho n o l o g i c a l awareness tasks i s a 

s i g n i f i c a n t p r e d i c t o r of students 1 s p e l l i n g competence as measured by the TWS-

3 or S p e l l i n g of Sounds. 

The r e l a t i o n s h i p between pho n o l o g i c a l awareness and students' use of 

d i f f e r e n t s p e l l i n g s t r a t e g i e s was a l s o explored. Based on previous research, 

i t was hypothesized t h a t students wi t h more advanced pho n o l o g i c a l awareness 

s k i l l s would a l s o be more advanced i n t h e i r use of the d i f f e r e n t s p e l l i n g 

s t r a t e g i e s t y p i c a l l y demonstrated by beginning s p e l l e r s ( i . e . , p h o n o l o g i c a l 

and o r t h o g r a p h i c ) . Therefore, Pearson Product-Moment c o r r e l a t i o n s were 

c a l c u l a t e d between students' phonological and v i s u a l s i m i l a r i t y scores on the 

o v e r a l l TWS-3 and each of the various phonological awareness tasks 
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(segmentation, i n i t i a l , medial, f i n a l , d e l e t i o n , s u b s t i t u t i o n , and blending) 

t o determine i f students who demonstrated r e l a t i v e l y greater a b i l i t y on the 

more complex or advanced phonological awareness t a s k s , i n v o l v i n g the d e l e t i o n 

and s u b s t i t u t i o n of phonemes, a l s o demonstrated greater use of both 

phonological and orthographic s p e l l i n g s t r a t e g i e s . 

P o s i t i v e r e l a t i o n s h i p s were found between students' p h o n o l o g i c a l and 

v i s u a l s i m i l a r i t y scores and each of the p h o n o l o g i c a l awareness t a s k s , 

suggesting t h a t each of the phonological awareness tasks i s a s i g n i f i c a n t 

p r e d i c t o r of students' phonological and v i s u a l s i m i l a r i t y scores. High 

c o r r e l a t i o n s were found between students' phonological s i m i l a r i t y and v i s u a l 

s i m i l a r i t y scores, r e s p e c t i v e l y , and t h e i r performance on the segmentation 

(.84, .86), medial (.75, .78), f i n a l (.77, .79), d e l e t i o n (.81, .86) and 

blending (.78, .80) t a s k s . S u b s t a n t i a l c o r r e l a t i o n s were found between 

students' phonological s i m i l a r i t y and v i s u a l s i m i l a r i t y scores and t h e i r 

performance on the i n i t i a l (.67, .60) p h o n o l o g i c a l awareness task. Students' 

performance on the s u b s t i t u t i o n task showed a s u b s t a n t i a l c o r r e l a t i o n (.65) 

w i t h t h e i r p honological s i m i l a r i t y and a high c o r r e l a t i o n (.72) w i t h t h e i r 

v i s u a l s i m i l a r i t y scores. These r e s u l t s suggest t h a t students who 

demonstrated a greater a b i l i t y on a l l of the phonological awareness t a s k s , 

i n c l u d i n g those t h a t may be considered more complex ( d e l e t i o n and 

s u b s t i t u t i o n ) a l s o tended t o demonstrate greater use of both phonological and 

orthographic s p e l l i n g s t r a t e g i e s . Perhaps not s u r p r i s i n g l y , r e l a t i v e l y lower 

(although s t i l l high or s u b s t a n t i a l ) r e l a t i o n s h i p s were found between 

students' phonological and v i s u a l s i m i l a r i t y scores and the p h o n o l o g i c a l 

awareness tasks which may be considered t o be the s i m p l e s t ( i n i t i a l ) or the 

most complex ( s u b s t i t u t i o n ) of those used i n t h i s study. In a d d i t i o n , 

students' phonological s i m i l a r i t y and v i s u a l s i m i l a r i t y scores were found t o 
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be very h i g h l y c o r r e l a t e d (.97), suggesting t h a t there i s a strong 

r e l a t i o n s h i p between students' use of phon o l o g i c a l and orthographic s p e l l i n g 

s t r a t e g i e s . 

Students' range and r e l a t i v e use of s p e l l i n g s t r a t e g i e s was f u r t h e r 

st u d i e d i n r e l a t i o n t o previous research which has suggested the need t o 

c o n t r o l f o r r e l a t e d v a r i a b l e s . Of i n t e r e s t then was whether or not, w i t h 

vocabulary, v e r b a l memory, and word r e c o g n i t i o n a b i l i t y held constant, o v e r a l l 

performance on phon o l o g i c a l awareness tasks was a r e l a t i v e l y b e t t e r p r e d i c t o r 

of students' use of phonological or orthographic s t r a t e g i e s when s p e l l i n g (as 

measured by students' phonological and v i s u a l s i m i l a r i t y scores on the TWS-3). 

I n i t i a l l y , Pearson Product-Moment c o r r e l a t i o n s were c a l c u l a t e d t o 

determine the r e l a t i o n s h i p s between students' phonological and v i s u a l 

s i m i l a r i t y scores, and phonological awareness, vocabulary, v e r b a l memory and 

word r e c o g n i t i o n a b i l i t y . P o s i t i v e and s i g n i f i c a n t c o r r e l a t i o n s e x i s t e d 

between the c r i t e r i o n v a r i a b l e s and each of the p r e d i c t o r v a r i a b l e s . 

S p e c i f i c a l l y , high c o r r e l a t i o n s were found between students' phonological 

s i m i l a r i t y scores and t h e i r phonological awareness (.90), and word r e c o g n i t i o n 

a b i l i t y (word i d e n t i f i c a t i o n [.80] and word at t a c k [.71]). In a d d i t i o n , 

s u b s t a n t i a l c o r r e l a t i o n s were found between students' p h o n o l o g i c a l s i m i l a r i t y 

scores and t h e i r vocabulary (.44) and v e r b a l memory (.36). S i m i l a r l y , high 

c o r r e l a t i o n s were found between students' v i s u a l s i m i l a r i t y scores and t h e i r 

p h o n o l o g i c a l awareness (.92), and word r e c o g n i t i o n a b i l i t y (word 

i d e n t i f i c a t i o n [.87] and word a t t a c k [.82]), and s u b s t a n t i a l r e l a t i o n s h i p s 

were found between students' v i s u a l s i m i l a r i t y scores and t h e i r vocabulary 

(.48) and v e r b a l memory (.43). 

A h i e r a r c h i c a l m u l t i p l e r e g r e s s i o n a n a l y s i s was then conducted t o 

determine i f phonological awareness was a s i g n i f i c a n t p r e d i c t o r of students' 
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phonological s i m i l a r i t y scores, above and beyond students' vocabulary, v e r b a l 

memory, and word r e c o g n i t i o n a b i l i t y . Each of the c o n t r o l v a r i a b l e s 

(vocabulary, v e r b a l memory, word r e c o g n i t i o n [word i d e n t i f i c a t i o n and word 

a t t a c k ] ) was a v a i l a b l e f o r entry from the o u t s e t , and was entered according t o 

the d e f a u l t stepwise c r i t e r i a (p < .05 f o r entry and p < .10 f o r removal). 

Then, any remaining c o n t r o l v a r i a b l e ( s ) which d i d not meet t h i s c r i t e r i a were 

entered. P h o n o l o g i c a l awareness was entered l a s t . As shown i n Tables 3.15 

and 3.16, r e s u l t s i n d i c a t e d t h a t , a l t o g e t h e r 85% of the v a r i a b i l i t y i n 

students' scores, F (5,75) = 86.12, p < .001, was accounted f o r by these 

v a r i a b l e s . R e sults a l s o i n d i c a t e d t h a t p h o n o l o g i c a l awareness was a 

s i g n i f i c a n t p r e d i c t o r of students' scores, above and beyond t h a t accounted f o r 

by the other v a r i a b l e s , i n th a t p h o n o l o g i c a l awareness explained an a d d i t i o n a l 

19.48% of the v a r i a b i l i t y i n students' phonological s i m i l a r i t y scores. 

TABLE 3.15 

Summary of Hierarchical Regressions on TWS-3 

Phonological S i m i l a r i t y 

V a r i a b l e ( s ) R2 Adjusted 
Step Entered R2 Change R2 df F Value 

1 Word I d e n t i f i c a t i o n .65 .65*** .64 1,79 144.55*** 

2 Vocabulary .65 .00 .64 2,78 72.22*** 

3 Word Attack .66 .01 .64 3,77 48.77*** 

4 Verbal Memory .66 .00 .64 4,76 36.37*** 

5 Phonological Awareness .85 m 19 * * * .84 5,75 86.12*** 

*p < .05; **p < .01; ***p < .ooi 
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TABLE 3.16 

Results of Hierarchical Regressions on TWS-3 

Phonological S i m i l a r i t y 

P r e d i c t o r v a r i a b l e B b SEb 

Step 1 

Word I d e n t i f i c a t i o n 

Step 2 

Word I d e n t i f i c a t i o n 

Vocabulary 

Step 3 

Word I d e n t i f i c a t i o n 

Vocabulary 

Word Attack 

Step 4 

Word I d e n t i f i c a t i o n 

Vocabulary 

Word Attack 

Verbal Memory 

Step 5 

Word I d e n t i f i c a t i o n 

Vocabulary 

Word Attack 

Verbal Memory 

Phonological Awareness 

.80 .01 .00*** 

.78 .01 .00*** 

.06 .00 .00 

.66 .01 .00*** 

.06 .00 .00 

.14 .01 .00 

.67 .01 .00*** 

.04 .00 .00 

.12 .00 .01 

.05 .00 .00 

.31 .01 .00** 

-.01 .00 .00 

.07 .00 .00 

-.13 -.01 .00* 

.78 .01 .00*** 

*p < .05; **p < .01; ***p < .ooi 
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A h i e r a r c h i c a l m u l t i p l e r e g r e s s i o n a n a l y s i s was then conducted t o 

determine i f s i g n i f i c a n t r e l a t i o n s h i p s would be found between students' 

p h o n o l o g i c a l awareness and t h e i r TWS-3 v i s u a l s i m i l a r i t y scores, w i t h 

vocabulary, v e r b a l memory and word r e c o g n i t i o n a b i l i t y held constant. Once 

again, each of the c o n t r o l v a r i a b l e s was a v a i l a b l e f o r entry from the o u t s e t , 

and was entered according t o the d e f a u l t stepwise c r i t e r i a (p < .05 f o r entry 

and p < .10 f o r removal). Then, any remaining c o n t r o l v a r i a b l e ( s ) which d i d 

not meet t h i s c r i t e r i a were entered, and p h o n o l o g i c a l awareness was entered 

l a s t . As noted i n Tables 3.17 and 3.18, the r e s u l t s of the h i e r a r c h i c a l 

m u l t i p l e r e g r e s s i o n i n d i c a t e d t h a t phonological awareness was a s i g n i f i c a n t 

p r e d i c t o r of students' v i s u a l s i m i l a r i t y scores above and beyond students' 

vocabulary, v e r b a l memory, and word r e c o g n i t i o n a b i l i t y . A l t o g e t h e r 91% of 

the v a r i a b i l i t y i n students' scores, F (5,75) = 152.06, p < .001, was 

accounted f o r by these v a r i a b l e s . P h onological awareness accounted f o r an 

a d d i t i o n a l 11.78% of the v a r i a b i l i t y i n students' v i s u a l s i m i l a r i t y scores 

above and beyond t h a t explained by the other v a r i a b l e s . 

TABLE 3.17 

Summary of Hierarchical Regressions on TWS-3 Visual S i m i l a r i t y 

V a r i a b l e ( s ) R2 Adjusted 
Step Entered R2 Change R2 df F Value 

1 Word I d e n t i f i c a t i o n .75 .75*** .75 1,79 237.18*** 

2 Word Attack .78 . 03** .78 2,78 140.35*** 

3 Vocabulary .79 .01 .78 3,77 95.63*** 

4 Verbal Memory .79 .00 .78 4,76 72.53*** 

5 Phonological Awareness .91 .12*** .90 5,75 152.06*** 
*p < .05; **p < .01; ***p < .001 
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TABLE 3.18 

Results of Hierarchical Regressions on TWS-3 Visual S i m i l a r i t y 

P r e d i c t o r v a r i a b l e B b SEb 

Step 1 

Word I d e n t i f i c a t i o n .87 .01 . oo*** 

Step 2 

Word I d e n t i f i c a t i o n .60 .01 .00*** 

Word Attack .32 .01 .00** 

Step 3 

Word I d e n t i f i c a t i o n .55 .01 .00*** 

Word Attack .33 .01 .00** 

Vocabulary .09 .00 .00 

Step 4 

Word I d e n t i f i c a t i o n .56 .01 .00*** 

Word Attack .30 .01 . 00** 

Vocabulary .05 .00 .00 

Verbal Memory .08 .00 .00 

Step 5 

Word I d e n t i f i c a t i o n .29 .00 .00*** 

Word Attack .15 .01 .00* 

Vocabulary .01 .00 .00 

Verbal Memory -.06 -.00 .00 

Phonological Awareness .61 .01 .00*** 

*p < .05; **p < .01; ***p < .001 
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In summary, phonological awareness was found t o be a s i g n i f i c a n t 

p r e d i c t o r of students' v i s u a l s i m i l a r i t y scores above and beyond students' 

vocabulary, v e r b a l memory, and word r e c o g n i t i o n a b i l i t y , accounting f o r an 

a d d i t i o n a l 11.7 8% of the v a r i a b i l i t y i n students' v i s u a l s i m i l a r i t y scores 

above and beyond t h a t explained by the other v a r i a b l e s . However, phonological 

awareness was a l s o found t o be a s i g n i f i c a n t p r e d i c t o r of students' 

p h o n o l o g i c a l s i m i l a r i t y scores, above and beyond students' vocabulary, v e r b a l 

memory, and word r e c o g n i t i o n a b i l i t y . P h o n o l o g i c a l awareness accounted f o r an 

a d d i t i o n a l 19.48% of the v a r i a b i l i t y i n students' phonological s i m i l a r i t y 

scores above and beyond t h a t explained by the other v a r i a b l e s . Therefore, i n 

r e l a t i v e terms, given t h a t phonological awareness accounted f o r a greater 

p r o p o r t i o n of students' p h o n o l o g i c a l than v i s u a l s i m i l a r i t y scores, these 

r e s u l t s suggest t h a t performance on phonological awareness tasks appears to be 

a stronger p r e d i c t o r of students' use of phonological than orthographic 

s p e l l i n g s t r a t e g i e s when students' vocabulary, v e r b a l memory, and word 

r e c o g n i t i o n a b i l i t y are c o n t r o l l e d . 

Of a d d i t i o n a l i n t e r e s t was previous research which has suggested t h a t i n 

general, over time, students develop more advanced phonological awareness 

s k i l l s , and t h e i r s p e l l i n g s develop from being l e s s t o more complete 

repr e s e n t a t i o n s of words. However, the i n t e r r e l a t i o n s h i p s between these 

a b i l i t i e s are l e s s c l e a r . For example, could one expect students who 

demonstrate the a b i l i t y t o segment the i n i t i a l phonemes of words, a l s o expect 

them t o demonstrate the a b i l i t y to a c c u r a t e l y represent at l e a s t the i n i t i a l 

phonemes of words i n t h e i r s p e l l i n g (as measured by t h e i r o v e r a l l scores on 

the TWS-3 and S p e l l i n g of Sounds)? In a d d i t i o n , could one expect students 

who demonstrate.the a b i l i t y t o segment a l l of the phonemes i n words t o a l s o 

a c c u r a t e l y represent a l l the phonemes i n words they s p e l l (as measured by 
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t h e i r o v e r a l l scores on the TWS-3 and S p e l l i n g of Sounds)? 

In order t o determine the p o s s i b l e e x i s t e n c e of such r e l a t i o n s h i p s , 

students were i n i t i a l l y grouped as to the l e v e l of s p e l l i n g they demonstrated 

on both the TWS-3 and S p e l l i n g of Sounds, based on t h e i r modal c l a s s i f i c a t i o n 

scores. Group One c o n s i s t e d of students w i t h "other" and "no response" modal 

s p e l l i n g scores, suggesting t h a t t h e i r s p e l l i n g s tended not t o represent the 

i n i t i a l phoneme. Group Two c o n s i s t e d of students w i t h " i n i t i a l " and "minus" 

modal s p e l l i n g scores, suggesting t h a t t h e i r s p e l l i n g s tended t o represent at 

l e a s t the i n i t i a l phoneme a c c u r a t e l y w i t h the f i r s t l e t t e r w r i t t e n , but not 

a l l of the l e t t e r s necessary to represent the phonemes i n a word i n the 

c o r r e c t order. Group Three c o n s i s t e d of students w i t h " p h o n e t i c a l l y p o s s i b l e " 

and " c o r r e c t " modal s p e l l i n g scores, suggesting t h a t t h e i r s p e l l i n g s tended t o 

be accurate or represent p o s s i b l e phonetic s p e l l i n g s of words. 

Tables 3.19 and 3.2 0 demonstrate a c o n s i s t e n t p a t t e r n i n the mean scores 

achieved on the " i n i t i a l " p h o nological awareness task by students i n Groups 

One, Two and Three on both the TWS-3 and S p e l l i n g of Sounds. Students i n 

Groups Two and Three, whose s p e l l i n g s tended t o represent a t l e a s t the i n i t i a l 

phoneme a c c u r a t e l y w i t h the f i r s t l e t t e r w r i t t e n , a l s o tended t o score 8/10 or 

above on the " i n i t i a l " t ask, suggesting t h a t they are able t o segment the 

i n i t i a l phonemes of words. 
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TABLE 3.19 

Means and Standard Deviations of TWS-3 Groups on " I n i t i a l " 

V a r i a b l e N Mean (Ranqe) Standard D e v i a t i o n 

TWS-3 Group One 25 4.04 (0-10) 3.55 

TWS-3 Group Two 37 8.32 (1-10) 2.06 

TWS-3 Group Three 19 9.42 (8-10) .70 

TABLE 3.20 

Means and Standard Deviations of 

Spelling of Sounds Groups on " I n i t i a l " 

V a r i a b l e N Mean (Ranqe) Standard D e v i a t i o n 

S p e l l i n g of Sounds Group One 34 5.32 (0-10) 3.77 

S p e l l i n g of Sounds Group Two 18 8.06 (1-10) 2.53 

S p e l l i n g of Sounds Group Three 29 9.03 (5-10) 1.26 

A One-way Anova was then conducted t o compare the d i f f e r e n c e s i n the 

means of the three groups on the " i n i t i a l " p h o nological awareness task. 

However, the Levene Test f o r Homogeneity of Variances was f a i l e d . Therefore, 

the K r u s k a l - W a l l i s t e s t , a non-parametric analog to a One-way Anova, was used 

to t e s t f o r d i f f e r e n c e s among the three groups. The r e s u l t s i n d i c a t e d t h a t 

the three TWS-3 groups d i f f e r e d s i g n i f i c a n t l y on the " i n i t i a l " p h o n o l o g i c a l 

awareness task were s i g n i f i c a n t l y d i f f e r e n t , H (2) = 32.39, p < .0001, as d i d 

the three S p e l l i n g of Sounds groups, H (2) = 19.56, p < .001. 

Further post-hoc a n a l y s i s was then conducted t o determine where 
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s i g n i f i c a n t d i f f e r e n c e s e x i s t e d between the groups. A c c o r d i n g l y , the R r u s k a l -

W a l l i s t e s t was repeated f o r p a i r s of groups, w i t h the c r i t e r i a f o r 

s i g n i f i c a n c e increased t o p < .01 t o make the t e s t more s t r i n g e n t . 

S i g n i f i c a n t d i f f e r e n c e s were found between the TWS-3 students i n Groups One 

and Two on the " i n i t i a l " t ask, H (1) = 21.28, p < .001, but not between 

students i n Groups Two and Three, H (1) = 4.30, p > .01. S i m i l a r l y , 

s i g n i f i c a n t d i f f e r e n c e s were found between the S p e l l i n g of Sounds students i n 

Groups One and Two on the " i n i t i a l " t ask, H (1) = 7.06, p < .01, but not 

between students i n Groups Two and Three, H (1) = 1.61, p > .01. These 

s i g n i f i c a n t d i f f e r e n c e s between groups i n d i c a t e t h a t students who are b e t t e r 

able t o segment the i n i t i a l phonemes of words are a l s o b e t t e r able t o 

represent at l e a s t the i n i t i a l phonemes i n words th a t they s p e l l . 

S i m i l a r procedures were then used t o explore p o s s i b l e r e l a t i o n s h i p s 

between students' s p e l l i n g and t h e i r performance on the "segmentation" 

phonological awareness task. Students were grouped as t o the l e v e l of 

s p e l l i n g they demonstrated on both the TWS-3 and S p e l l i n g of Sounds, based on 

t h e i r modal c l a s s i f i c a t i o n scores, and a One-Way Anova was conducted t o 

compare the d i f f e r e n c e s i n the means of the three groups on the "segmentation" 

pho n o l o g i c a l awareness task. However, the Levene Test f o r Homogeneity of 

Variances was f a i l e d . Therefore, a non-parametric a n a l y s i s was conducted. 

Tables 3.21 and 3.22 demonstrate a c o n s i s t e n t p a t t e r n i n the mean scores 

achieved on the "segmentation" phonological awareness task by students i n 

Groups One, Two and Three on both the TWS-3 and S p e l l i n g of Sounds. Students 

i n Group Three, who tended t o be able t o s p e l l a c c u r a t e l y or produce p o s s i b l e 

phonetic s p e l l i n g s of words, a l s o demonstrated the great e s t a b i l i t y t o segment 

a l l of the phonemes i n words (approximately 5/10 c o r r e c t ) . 
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TABLE 3.21 

Means and Standard Deviations of TWS-3 Groups on "Segmentation" 

V a r i a b l e N Mean (Ranqe) Standard D e v i a t i o n 

TWS-3 Group One 25 .24 (0-3) .72 

TWS-3 Group Two 37 2.16 (0-7) 1.91 

TWS-3 Group Three 19 5.32 (3-9) 1.83 

TABLE 3.22 

Means and Standard Deviations of 

Spelling of Sounds Groups on "Segmentation" 

V a r i a b l e N Mean (Ranqe) Standard D e v i a t i o n 

S p e l l i n g of Sounds Group One 34 .65 (0-4) 1.2 

S p e l l i n g of Sounds Group Two 18 1.56 (0-5) 1.79 

S p e l l i n g of Sounds Group Three 29 4.72 (1-9) 1.96 

The K r u s k a l - W a l l i s t e s t , a non-parametric analog t o a One-Way Anova, was 

used t o t e s t f o r d i f f e r e n c e s among the three groups. This r e s u l t s i n d i c a t e d 

s i g n i f i c a n t d i f f e r e n c e s across the three TWS-3 groups on the "segmentation" 

phonological awareness task, H (2) = 46.12, p < .0001. S i m i l a r l y , the three 

S p e l l i n g of Sounds groups were a l s o found t o d i f f e r s i g n i f i c a n t l y , H (2) = 

46.02, p < .0001, on these segmentation t a s k s . 

Further post-hoc analyses was then conducted t o determine where 

s i g n i f i c a n t d i f f e r e n c e s e x i s t e d between the groups. S p e c i f i c a l l y , the Kruskal 

W a l l i s t e s t was repeated f o r p a i r s of groups, w i t h the c r i t e r i a f o r 
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s i g n i f i c a n c e increased t o p < .01 t o make the t e s t more s t r i n g e n t . 

S i g n i f i c a n t d i f f e r e n c e s were found between the TWS-3 students i n Groups One 

and Two on the "segmentation" task, H (1) = 18.98, p < .001, and between 

students i n Groups Two and Three, H (1) = 21.07, p < .001. S i g n i f i c a n t 

d i f f e r e n c e s were not found between the S p e l l i n g of Sounds students i n Groups 

One and Two on the "segmentation" task, H (1) = 3.775, p > .01, but were found 

between students i n Groups Two and Three, H (1) = 18.376, p < .001. These 

s i g n i f i c a n t d i f f e r e n c e s between groups i n d i c a t e t h a t students who are b e t t e r 

able t o segment the phonemes i n words are a l s o b e t t e r able t o represent the 

m a j o r i t y of the phonemes i n words th a t they s p e l l . 
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Chapter 4 

Di s c u s s i o n 

This study focussed on the development of phonological awareness and 

s p e l l i n g competence i n beginning s p e l l e r s . Therefore, research i n the areas 

of developmental s p e l l i n g and pho n o l o g i c a l awareness was i n v e s t i g a t e d f o r the 

purpose of studying i n t e r r e l a t i o n s h i p s i n students' e a r l y development of 

competence i n these two areas. 

Of i n i t i a l i n t e r e s t was the l a r g e l y untested t h e o r e t i c a l model r e l a t i n g 

t o c h i l d r e n ' s e a r l y attempts at s p e l l i n g , which suggests t h a t beginning 

s p e l l e r s ' s p e l l i n g a b i l i t y i s dependent on students' p h o n o l o g i c a l awareness, 

knowledge about the orthographic s t r u c t u r e of E n g l i s h words, and knowledge of 

l e t t e r names and sounds. High c o r r e l a t i o n s were found between students' 

a b i l i t y t o s p e l l r e a l words and nonwords, r e s p e c t i v e l y , and t h e i r p h onological 

awareness (.83,.85), and knowledge of l e t t e r sounds (.82,.80), and s u b s t a n t i a l 

c o r r e l a t i o n s were found between t h e i r a b i l i t y t o s p e l l r e a l words and 

nonwords, r e s p e c t i v e l y , and t h e i r knowledge of orthographic s t r u c t u r e (.48, 

.41), and knowledge of l e t t e r names (.58,.55). In a d d i t i o n , i t was found 

t h a t , c o n s i s t e n t w i t h the t h e o r e t i c a l model, a l a r g e p r o p o r t i o n of the 

variance i n these kindergarten and grade one students' s p e l l i n g of r e a l words 

(77%) and nonwords (75%) could i n f a c t be accounted f o r a l t o g e t h e r by 

measuring these r e q u i s i t e s k i l l s ( phonological awareness, knowledge of 

orthographic s t r u c t u r e , knowledge of l e t t e r names, and knowledge of l e t t e r 

sounds). I t should be noted, however, t h a t these v a r i a b l e s were s i g n i f i c a n t l y 

r e l a t e d t o one another, and th a t these s i g n i f i c a n t i n t e r c o r r e l a t i o n s may 

reduce the g e n e r a l i z a b i l i t y of the r e s u l t s by a l t e r i n g the apparent r e l a t i v e 

e f f e c t of the i n d i v i d u a l v a r i a b l e s . Nevertheless, according t o Pedhazur 

(1982), the presence of such i n t e r r e l a t i o n s h i p s does not e f f e c t the 
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determination and i n t e r p r e t a t i o n of the o v e r a l l variance ( i . e . , the amount of 

s p e l l i n g competence which can be accounted f o r ) by these v a r i a b l e s . 

Therefore, i t can be concluded t h a t assessments of students' phonological 

awareness, knowledge about the orthographic s t r u c t u r e of E n g l i s h word, and 

knowledge of l e t t e r names and l e t t e r sounds, may be u s e f u l i n e x p l a i n i n g a 

la r g e p r o p o r t i o n of the o v e r a l l v a r i a b i l i t y i n young students' s p e l l i n g 

a b i l i t i e s . 

Some researchers have suggested t h a t r e l a t e d f a c t o r s , such as 

vocabulary, v e r b a l memory and reading a b i l i t y , may i n f l u e n c e students' 

performance and t h e r e f o r e need t o be c o n t r o l l e d i n s t u d i e s i n v o l v i n g 

p h o n o l o g i c a l awareness. Therefore, of a d d i t i o n a l i n t e r e s t i n t h i s study was 

whether or not a s i g n i f i c a n t r e l a t i o n s h i p would be found between students' 

p h o n o l o g i c a l awareness and a b i l i t y t o s p e l l r e a l words and nonwords i f these 

f a c t o r s were held constant. Despite s i g n i f i c a n t i n t e r c o r r e l a t i o n s between 

v a r i a b l e s and c o n t r o l l i n g f o r d i f f e r e n c e s i n students' vocabulary, v e r b a l 

memory, word r e c o g n i t i o n a b i l i t y (word i d e n t i f i c a t i o n and word a t t a c k ) , 

phonological awareness was s t i l l found t o be a s i g n i f i c a n t p r e d i c t o r of young 

students' s p e l l i n g competence. 

Previous research s t u d i e s have i n v o l v e d the use of d i f f e r e n t numbers and 

kinds of pho n o l o g i c a l awareness t a s k s , w i t h s e v e r a l s t u d i e s using one measure. 

In t h i s study, a range of standardized phoneme-level phonological awareness 

t a s k s , i n c l u d i n g segmentation, i n i t i a l , medial, f i n a l , d e l e t i o n , s u b s t i t u t i o n 

and blending tasks were used. High c o r r e l a t i o n s (.71 t o .82) were found 

between students' s p e l l i n g performance and t h e i r performance on the 

segmentation, medial, f i n a l , d e l e t i o n , and blending phonological awareness 

t a s k s , and s u b s t a n t i a l c o r r e l a t i o n s (.44 t o .69) were found between t h e i r 

s p e l l i n g performance and the i n i t i a l and s u b s t i t u t i o n p h o n o l o g i c a l awareness 
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t a s k s . Thus i t appears t h a t each of these phonological awareness tasks could 

be considered t o be s i g n i f i c a n t p r e d i c t o r , of students' beginning s p e l l i n g 

competence. 

A l s o of i n t e r e s t was the r e l a t i o n s h i p between phonological awareness 

tasks and students' use of beginning s p e l l i n g s t r a t e g i e s ( i . e . , p h o nological 

and o r t h o g r a p h i c ) . As may be expected, students who demonstrated a greater 

a b i l i t y on a l l of the phonological awareness t a s k s , i n c l u d i n g those t h a t may 

be considered more complex ( d e l e t i o n and s u b s t i t u t i o n ) a l s o tended t o 

demonstrate greater use of both p h o n o l o g i c a l and orthographic s p e l l i n g 

s t r a t e g i e s . Perhaps not s u r p r i s i n g l y , r e l a t i v e l y lower (although s t i l l high 

or s u b s t a n t i a l ) r e l a t i o n s h i p s were found between students' p h o n o l o g i c a l and 

v i s u a l s i m i l a r i t y scores and the p h o n o l o g i c a l awareness tasks which may be 

considered t o be the simplest ( i n i t i a l ) or the most complex ( s u b s t i t u t i o n ) of 

those used i n t h i s study. I t i s l i k e l y t h a t these r e l a t i v e l y lower 

c o r r e l a t i o n s were due at l e a s t i n p a r t t o the r e s t r i c t e d range of scores 

students r e c e i v e d on these measures. 

In a d d i t i o n , students' phonological s i m i l a r i t y and v i s u a l , s i m i l a r i t y 

scores were found t o be very h i g h l y c o r r e l a t e d (.97), suggesting t h a t there i s 

a strong r e l a t i o n s h i p between the development and use of p h o n o l o g i c a l and 

orthographic s p e l l i n g s t r a t e g i e s by beginning s p e l l e r s . . This r e s u l t i s 

c o n s i s t e n t w i t h the f i n d i n g s of s e v e r a l researchers which have i n d i c a t e d that 

beginning s p e l l e r s are able t o use both p h o n o l o g i c a l and orthographic s p e l l i n g 

s t r a t e g i e s (Lennox & S i e g e l , 1994); Snowling, 1994; Treiman, 1993, 1994; 

Varnhagen, 1995), but c o n t r a s t s w i t h Gentry's (Gentry & G i l l e t , 1993) theory 

t h a t students only begin t o pay a t t e n t i o n t o the orthographic features of the 

language and use v i s u a l / o r t h o g r a p h i c s p e l l i n g s t r a t e g i e s when they have moved 

beyond the phonetic stage ( i . e . , c o n s i s t e n t l y represent a l l of the sounds i n 
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words) and reach the t r a n s i t i o n a l stage of s p e l l i n g development. According t o 

Gentry, beginning s p e l l e r s assign l e t t e r s " s t r i c t l y on the ba s i s of sound, 

without regard f o r acceptable E n g l i s h l e t t e r sequence or other conventions of 

E n g l i s h orthography" (p. 30). I f t h i s theory were c o r r e c t , then such a strong 

c o r r e l a t i o n between the beginning s p e l l e r s ' p h o n o l o g i c a l s i m i l a r i t y and v i s u a l 

s i m i l a r i t y scores would not have been found. 

Students' r e l a t i v e use of s p e l l i n g s t r a t e g i e s was a l s o s t u d i e d i n 

r e l a t i o n t o previous research which has suggested the need t o c o n t r o l f o r 

r e l a t e d v a r i a b l e s . Of i n t e r e s t then was whether or not, w i t h vocabulary, 

v e r b a l memory, and word r e c o g n i t i o n a b i l i t y held constant, students' o v e r a l l 

performance on pho n o l o g i c a l awareness tasks was a r e l a t i v e l y b e t t e r p r e d i c t o r 

of t h e i r use of phonological or orthographic s t r a t e g i e s when s p e l l i n g . 

P h o n o l o g i c a l awareness was found t o be a s i g n i f i c a n t p r e d i c t o r of both 

students' v i s u a l s i m i l a r i t y and pho n o l o g i c a l s i m i l a r i t y scores, above and 

beyond t h e i r vocabulary, v e r b a l memory, and word r e c o g n i t i o n a b i l i t y . 

P h o n o l o g i c a l awareness accounted f o r an a d d i t i o n a l 11.78% of the v a r i a b i l i t y 

i n students' v i s u a l s i m i l a r i t y scores, and an a d d i t i o n a l 19.48% of the 

v a r i a b i l i t y i n students' phonological s i m i l a r i t y scores above and beyond t h a t 

explained by the other v a r i a b l e s . Given t h a t phonological awareness accounted 

f o r a greater p r o p o r t i o n of students' p h o n o l o g i c a l than v i s u a l s i m i l a r i t y 

scores, performance on phonological awareness tasks appears t o be a r e l a t i v e l y 

stronger p r e d i c t o r of students' use of phon o l o g i c a l than orthographic s p e l l i n g 

s t r a t e g i e s , when d i f f e r e n c e s i n students' vocabulary, v e r b a l memory, and word 

r e c o g n i t i o n a b i l i t y are c o n t r o l l e d . 

Despite the f a c t t h a t students' p h o n o l o g i c a l s i m i l a r i t y and v i s u a l 

s i m i l a r i t y scores were found t o be very h i g h l y c o r r e l a t e d (.97), suggesting 

t h a t students' s k i l l s i n these areas tend t o develop together, the r e l a t i v e 
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d i f f e r e n c e i n the amount of variance i n students' phonological and v i s u a l 

s i m i l a r i t y scores accounted f o r by students' vocabulary, v e r b a l memory, and 

word r e c o g n i t i o n a b i l i t y i s worthy of note. These c o n t r o l v a r i a b l e s accounted 

f o r 79% of the v a r i a b i l i t y i n v i s u a l s i m i l a r i t y scores, but only 66% of the 

v a r i a b i l i t y i n pho n o l o g i c a l s i m i l a r i t y scores. In a d d i t i o n , each of these 

v a r i a b l e s was found t o be more h i g h l y c o r r e l a t e d w i t h students' v i s u a l 

s i m i l a r i t y than t h e i r p h onological s i m i l a r i t y scores. These r e s u l t s suggest 

t h a t each of these v a r i a b l e s i s r e l a t i v e l y more r e l a t e d t o students' 

development of v i s u a l / o r t h o g r a p h i c than p h o n o l o g i c a l s p e l l i n g s t r a t e g i e s . 

Thus i t appears t h a t , c o n s i s t e n t w i t h F r i t h ' s theory (1985), there may be 

i n t e r r e l a t i o n s h i p s i n students' development and use of orthographic and 

phon o l o g i c a l s p e l l i n g s t r a t e g i e s . However, d i s t i n c t f a c t o r s may a l s o be 

as s o c i a t e d w i t h or i n f l u e n c e t h e i r growth. 

Apparent developmental trends i n students' s p e l l i n g and pho n o l o g i c a l 

awareness were a l s o i n v e s t i g a t e d . Previous research has suggested t h a t i n 

general, over time, students develop more advanced p h o n o l o g i c a l awareness 

s k i l l s , and t h e i r s p e l l i n g s develop from being l e s s t o more complete 

repr e s e n t a t i o n s of words. However, l i t t l e i s known about the 

i n t e r r e l a t i o n s h i p s between these a b i l i t i e s . In order t o i n v e s t i g a t e p o s s i b l e 

a s s o c i a t i o n s between students' a b i l i t y t o segment the phonemes of words and 

a c c u r a t e l y represent phonemes i n t h e i r s p e l l i n g , students were grouped 

according t o t h e i r modal c l a s s i f i c a t i o n scores on measures of t h e i r a b i l i t y t o 

s p e l l r e a l words and nonwords. Group One c o n s i s t e d of students w i t h "other" 

and "no response" modal s p e l l i n g scores, suggesting t h a t t h e i r s p e l l i n g s 

tended not t o represent the i n i t i a l phoneme. Group Two c o n s i s t e d of students 

w i t h " i n i t i a l " and "minus" modal s p e l l i n g scores, suggesting t h a t t h e i r 

s p e l l i n g s tended t o represent at l e a s t the i n i t i a l phoneme a c c u r a t e l y w i t h the 
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f i r s t l e t t e r w r i t t e n , but not a l l of the l e t t e r s necessary t o represent the 

phonemes i n a word i n the c o r r e c t order. Group Three c o n s i s t e d of students 

w i t h " p h o n e t i c a l l y p o s s i b l e " and " c o r r e c t " modal s p e l l i n g scores, suggesting 

t h a t t h e i r s p e l l i n g s tended t o be accurate or represent p o s s i b l e phonetic 

s p e l l i n g s of words. 

A c o n s i s t e n t p a t t e r n i n the mean scores achieved on the " i n i t i a l " 

p h o n o l o g i c a l awareness task was demonstrated by students i n Groups One, Two. 

and Three on both the TWS-3 and S p e l l i n g of Sounds. Students i n Groups Two 

and Three, whose s p e l l i n g s tended t o represent at l e a s t the i n i t i a l phoneme 

a c c u r a t e l y w i t h the f i r s t l e t t e r w r i t t e n , a l s o tended t o score 8/10 or above 

on the " i n i t i a l " t a s k , suggesting t h a t they were able t o segment the i n i t i a l 

phonemes of words. The means of the three groups on the "segmentation" 

p h o n o l o g i c a l awareness task were a l s o compared and found t o be s i g n i f i c a n t l y 

d i f f e r e n t , and a c o n s i s t e n t p a t t e r n was found i n the mean scores achieved on 

the "segmentation" phonological awareness task by students i n Groups One, Two 

and Three on both the TWS-3 and S p e l l i n g of Sounds. Students i n Group Three, 

who tended t o be able t o s p e l l a c c u r a t e l y or produce p o s s i b l e phonetic 

s p e l l i n g s of words, a l s o demonstrated the gr e a t e s t a b i l i t y t o segment a l l of 

the phonemes i n words, s c o r i n g an average of 5/10 on the "segmentation" task. 

The patterns of these r e s u l t s suggest t h a t there i s a s i g n i f i c a n t 

r e l a t i o n s h i p between students 1 a b i l i t i e s on s p e c i f i c p h o n o l o g i c a l awareness 

tasks and the s p e l l i n g s t h a t they produce. That i s , i t appears reasonable t o 

expect students who demonstrate the a b i l i t y t o segment the i n i t i a l phonemes of 

words t o a l s o a c c u r a t e l y represent at l e a s t the i n i t i a l phonemes of words i n 

t h e i r s p e l l i n g . In a d d i t i o n , students who demonstrate the a b i l i t y t o segment 

a l l of the phonemes i n words may a l s o be expected t o a c c u r a t e l y represent the 

ma j o r i t y of the phonemes i n words t h a t they s p e l l . 
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I t should be noted, however, t h a t although the scores achieved by the 

students i n the three groups were s i g n i f i c a n t l y d i f f e r e n t , i n d i v i d u a l students 

w i t h i n each group v a r i e d i n t h e i r performance. I t should a l s o be noted t h a t 

students' modal s p e l l i n g c l a s s i f i c a t i o n s were used f o r t h i s a n a l y s i s . 

C o nsistent w i t h the f i n d i n g s of researchers who c u r r e n t l y question the 

appropriateness of d e l i n e a t i n g students' s p e l l i n g a b i l i t i e s i n t o d i s c r e t e 

stages (Lennox & S i e g e l , 1994; Snowling, 1994; Treiman, 1993,1994; 

Varnhagen, 1995), as Henderson (1990) and Gentry (1978, 1982; Gentry & 

G i l l e t t , 1993) have done, students' a b i l i t i e s were seldom found t o have 

developed s y s t e m a t i c a l l y . That i s , while a s i g n i f i c a n t r e l a t i o n s h i p was found 

between students' a b i l i t y t o represent the sounds i n words they s p e l l e d , as 

represented by t h e i r modal s p e l l i n g c l a s s i f i c a t i o n s , and t h e i r a b i l i t y t o 

segment sounds, a great deal of v a r i a b i l i t y was a l s o found, suggesting t h a t 

t h i s r e l a t i o n s h i p i s not absolute. As such, these r e s u l t s do not support a 

d i s c r e t e stage model of students' s p e l l i n g development. 

Summary 

The purpose of t h i s study was t o i n v e s t i g a t e the development of 

phono l o g i c a l awareness and s p e l l i n g competence i n beginning s p e l l e r s . The 

r e s u l t s i n d i c a t e d t h a t by measuring beginning s p e l l e r s ' developing knowledge• 

of orthographic s t r u c t u r e , p honological awareness, and t h e i r knowledge of 

l e t t e r names and l e t t e r sounds, as the t h e o r e t i c a l model suggests, a l a r g e 

p r o p o r t i o n of the v a r i a b i l i t y i n students' s p e l l i n g could be exp l a i n e d . 

Many of the v a r i a b l e s used i n t h i s study were found t o be h i g h l y 

c o r r e l a t e d , s i g n i f i c a n t p r e d i c t o r s of s p e l l i n g competence. Despite t h i s , ' 

p h o n o l o g i c a l awareness was found t o be a s i g n i f i c a n t p r e d i c t o r of students 1 

s p e l l i n g competence, even when d i f f e r e n c e s i n students' vocabulary, v e r b a l 

memory, word i d e n t i f i c a t i o n and word a t t a c k s k i l l s were c o n t r o l l e d . The 
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r e l a t i o n s h i p s between s p e c i f i c p h o n o l o g i c a l awareness tasks and s p e l l i n g 

competence were a l s o explored. Each of the ph o n o l o g i c a l awareness tasks 

(segmentation, i n i t i a l , medial, f i n a l , d e l e t i o n , s u b s t i t u t i o n and blending) 

was found t o be a s i g n i f i c a n t p r e d i c t o r of students' s p e l l i n g competence and 

use of p h o n o l o g i c a l and orthographic s p e l l i n g s t r a t e g i e s . 

However, the r e s u l t s of f u r t h e r a n a l y s i s i n d i c a t e d t h a t when d i f f e r e n c e s 

i n students' vocabulary, v e r b a l memory, and word r e c o g n i t i o n a b i l i t y were 

c o n t r o l l e d , o v e r a l l p h onological awareness accounted f o r a greater p r o p o r t i o n 

of the students' phonological (19.48%) than v i s u a l (11.78%) s i m i l a r i t y scores. 

Thus, once students' vocabulary, v e r b a l memory, and word r e c o g n i t i o n are 

c o n t r o l l e d , p h o n o l o g i c a l awareness appeared t o be a r e l a t i v e l y stronger 

p r e d i c t o r of young students' use of phonological than orthographic s p e l l i n g 

s t r a t e g i e s . Consistent w i t h F r i t h ' s theory (1985), students' development of 

orthographic and phonological s p e l l i n g s t r a t e g i e s may be h i g h l y r e l a t e d , but 

d i f f e r e n t f a c t o r s appear t o be a s s o c i a t e d w i t h t h e i r growth. 

F i n a l l y , the r e s u l t s a l s o i n d i c a t e d t h a t students whose s p e l l i n g s tended 

to represent at l e a s t the i n i t i a l phoneme a c c u r a t e l y w i t h the f i r s t l e t t e r 

w r i t t e n , a l s o tended t o score higher on the " i n i t i a l " t a s k , suggesting that 

they are able t o segment the i n i t i a l phonemes of words. A d d i t i o n a l l y , i t was 

found t h a t students who tended t o be able t o s p e l l a c c u r a t e l y or produce 

p o s s i b l e phonetic s p e l l i n g s of words, a l s o demonstrated the grea t e s t a b i l i t y 

t o segment a l l of the phonemes i n words. However, w h i l e the r e s u l t s found a 

s i g n i f i c a n t r e l a t i o n s h i p between students' modal s p e l l i n g c l a s s i f i c a t i o n s and 

t h e i r a b i l i t y t o segment the phonemes i n words, a great deal of v a r i a b i l i t y i n 

students performance was a l s o found, suggesting t h a t a d i s c r e t e stage model of 

s p e l l i n g development i s not appropriate. 
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L i m i t a t i o n s 

Several p o t e n t i a l t h r e a t s t o the i n t e r n a l and e x t e r n a l v a l i d i t y of t h i s 

study need t o be considered. For i n s t a n c e , the students.who p a r t i c i p a t e d i n 

t h i s study were volunteers from seven d i f f e r e n t classrooms i n two d i f f e r e n t 

schools. Some of the students were e n r o l l e d i n single-grade and some i n 

multi-grade l e a r n i n g environments. Although a l l students r e c e i v e d i n s t r u c t i o n 

i n l e t t e r s and l e t t e r sounds, and were encouraged t o use "invented s p e l l i n g " 

when w r i t i n g , i t i s unclear how other f a c t o r s i n t h e i r l e a r n i n g environments 

may have i n f l u e n c e d the r e s u l t s . 

In a d d i t i o n , the m a j o r i t y of the measures used i n t h i s study were 

t r a d i t i o n a l standardized t e s t s . However, some of the measures (e.g., 

Treiman's Orthographic C o n s t r a i n t s Test) or marking schemes were adapted from 

previous research, and are not standardized. Therefore, w h i l e they may have 

adequate face v a l i d i t y , t h e i r o b j e c t i v i t y (the degree t o which they are not 

i n f l u e n c e d by the biases of the t e s t e r or s c o r e r ) , v a l i d i t y and r e l i a b i l i t y 

f o r t h i s p o p u l a t i o n of students i s not w e l l - e s t a b l i s h e d . 

A l l of the p a r t i c i p a n t s i n t h i s study completed the same assessments i n 

the same order i n a s i n g l e 45-60 minute s e s s i o n . However, due t o f a t i g u e or 

other f a c t o r s some students d i d complete the tasks over two 30 minute 

sess i o n s . The order of the tasks was s p e c i f i c a l l y chosen i n an attempt t o 

maximize students' a t t e n t i o n and minimize p o t e n t i a l "priming" e f f e c t s ( i . e . , 

prompting students t o respond i n a p a r t i c u l a r manner). However, i t i s unclear 

how personal c h a r a c t e r i s t i c s of the students, such as m o t i v a t i o n , i n t e r e s t , 

task f a m i l i a r i t y and f a t i g u e may have had an impact on the r e s u l t s of t h i s 

study. 

P o t e n t i a l t h r e a t s t o e x t e r n a l v a l i d i t y may a l s o e f f e c t the 

g e n e r a l i z a b i l i t y of these r e s u l t s . As p r e v i o u s l y noted, the p a r t i c i p a n t s i n 
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t h i s study were volunteers from seven d i f f e r e n t classrooms i n two d i f f e r e n t 

schools who were assessed during the l a s t two months ( i . e . , May and June) of 

t h e i r kindergarten and grade one years. One of the schools was a p r i v a t e 

C a t h o l i c school w i t h i n Vancouver, and the other was a p u b l i c school i n a r u r a l 

community, both l o c a t e d i n lower-middle t o middle c l a s s neighborhoods. Only 

students who could speak E n g l i s h and d i d not have i d e n t i f i e d d i s a b i l i t i e s were 

in c l u d e d i n the sample. P a r t i c i p a n t s were e n r o l l e d i n single-grade and 

multi-grade l e a r n i n g environments, c h a r a c t e r i z e d by t h e i r teachers as being 

t r a d i t i o n a l , balanced or whole language. However, a l l students r e c e i v e d 

i n s t r u c t i o n i n l e t t e r s and l e t t e r sounds, and were encouraged t o use "invented 

s p e l l i n g " when w r i t i n g . Any g e n e r a l i z a t i o n s should be r e s t r i c t e d t o s i m i l a r 

populations of kindergarten and grade one students. 

I t should a l s o be noted t h a t students were assessed i n d i v i d u a l l y i n a 

q u i e t room at t h e i r r e s p e c t i v e schools, and the s p e l l i n g competence measures 

tha t were used i n v o l v e d s p e l l i n g d i c t a t i o n , not spontaneous w r i t i n g samples. 

These f a c t o r s , which d i f f e r e n t i a t e the experimental environment from the 

t y p i c a l classroom, may a l s o l i m i t the g e n e r a l i z a b i l i t y of the r e s u l t s obtained 

i n t h i s study. 

In a d d i t i o n , i s s u e s of m u l t i c o l l i n e a r i t y may r e s t r i c t the p o t e n t i a l 

a p p l i c a t i o n of the r e s u l t s obtained i n t h i s study t o other p o p u l a t i o n s . 

Pedhazur (1982) notes t h a t m u l t i c o l l i n e a r i t y does not e f f e c t the determination 

and i n t e r p r e t a t i o n of R2, that i s , the o v e r a l l variance which can be accounted 

f o r by p a r t i c u l a r v a r i a b l e s . However, high m u l t i c o l l i n e a r i t y can l i m i t our 

a b i l i t y t o i n t e r p r e t r e g r e s s i o n c o e f f i c i e n t s as i n d i c e s of e f f e c t s , 

as the estimations of the magnitudes of r e g r e s s i o n c o e f f i c i e n t s and t h e i r 

signs may be i n f l u e n c e d by the i n t e r c o r r e l a t i o n s between v a r i a b l e s . This 

suggests t h a t r e s u l t s r e l a t e d t o the apparent r e l a t i v e e f f e c t of i n d i v i d u a l 
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v a r i a b l e s may not be g e n e r a l i z a b l e t o other p o p u l a t i o n s . 

Future D i r e c t i o n s 

The r e s u l t s of t h i s study provide f u r t h e r support f o r the p o s i t i o n t h a t 

p h o n o l o g i c a l awareness i s a s i g n i f i c a n t f a c t o r i n students' e a r l y l i t e r a c y 

development. They a l s o suggest the importance of c o n s i d e r i n g 

i n t e r r e l a t i o n s h i p s i n the development of phonological awareness and s p e l l i n g 

competence i n beginning s p e l l e r s . As such, a d d i t i o n a l i n v e s t i g a t i o n s designed 

to help c l a r i f y the r e c i p r o c a l nature of s k i l l development i n these areas, and 

w i t h i n the broader spectrum of students' development of e a r l y l i t e r a c y s k i l l s , 

appear t o be warranted. 

A d d i t i o n a l research i s needed t o r e p l i c a t e and extend the r e s u l t s of the 

cur r e n t study. Therefore, researchers may wish t o consider the f o l l o w i n g 

research t o p i c s : 

- Which f a c t o r s have the most i n f l u e n c e on students' development of s p e l l i n g 

competence at d i f f e r e n t ages, grade l e v e l s or phases of l i t e r a c y development? 

- Are p a r t i c u l a r v a r i a b l e s d i f f e r e n t i a l l y a s s o c i a t e d w i t h students' 

development of phonological and v i s u a l / o r t h o g r a p h i c s p e l l i n g s t r a t e g i e s ? 

- Would there be a b e n e f i t i n t r a i n i n g students using d i f f e r e n t kinds of 

phonological awareness tasks at d i f f e r e n t phases of t h e i r s p e l l i n g 

development? For example, should students, whose s p e l l i n g s i n d i c a t e t h a t they 

are not yet able t o represent any of the phonemes i n words, r e c e i v e t r a i n i n g 

i n " i n i t i a l " t a s k s , w h i l e students, who demonstrate the a b i l i t y t o represent 

some but not a l l of the phonemes i n words, r e c e i v e t r a i n i n g i n "segmentation" 

tasks? 
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