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Chapter 2 
Literature Review 

 
2.1 Phonological Awareness as a Predictor of Spelling and Reading 

Research has demonstrated that children's phonological awareness is related to 

their spelling and reading performances, both concurrently and longitudinally (Adams, 

1990; Goswami & Bryant, 1990; Wagner & Torgesen, 1987). The possible mechanism 

behind this relation is illustrated in this section. 

 

2.1.1 Phonological Awareness and Spelling 

Studies on children’s “invented spelling” have shown that children’s first attempt 

to spell words are affected by their application of letter-sound conversion rules (e.g., 

Read, 1986). However, as Gough, Juel, and Griffith (1992) pointed out, these studies 

seem to overlook the influence of phonological awareness in spelling. To be able to 

apply the letter-sound conversion rules successfully in spelling, the child needs to be 

phonologically aware of the constituent sounds of a spoken word and then maps each 

constituent sound onto its corresponding letter. Without such awareness, the 

application of letter-sound conversion rules will become less possible. For example, 

the spelling of the dictated word cat requires the child to (1) segment the word into its 

constituent sounds [kH], [Q] and [t], and (2) map each constituent sound onto its 

corresponding letter, [kH] à ‘c’, [Q] à ‘a’ and [t] à ‘t’. If the child cannot identify 

what sounds constitute the word but only attends to the acoustic whole of that word, 

he or she will have no basis for using the letter-sound conversion rules. Consequently, 

spelling will probably become inefficient. In sum, phonological awareness is a 

requisite before the letter-sound conversion rules can be correctly applied and has the 

predictive power in learning to spell. 

 



 10 

2.1.2 Phonological Awareness and Reading 

Reading is a complex activity involving various cognitive processes, of which 

word identification or recognition is the most fundamental skill that children must 

acquire in order to become a fluent and independent reader (Chard, Simmons, & 

Kameenui, 1998). It has been suggested that to accurately recognize a word, at least 

three skills must be mastered (Wanzek & Haager, 2003). These three word recognition 

skills are depicted in (1).  

 

(1) Continuum of Word Recognition Skills (Wanzek & Haager, 2003, p. 33) 

 Less Skilled Readers   Letter-Sound Knowledge 

 

        Letter-Sound Blending 

 

 Skilled Readers    Onset-Rime/Word-Family Instruction 

 

First, the child has to equip himself or herself with the requisite knowledge of 

letter-sound correspondences. For example, when encountering a new printed word 

cat, the child needs to identify the sound that each letter represents; i.e., he or she has 

to know that the three component letters ‘c,’ ‘a’ and ‘t’ represent the three sounds [kH], 

[Q] and [t], respectively. Second, the child needs to put each sound just identified 

together to generate the pronunciation of a word, as in blending the three sounds [kH], 

[Q] and [t] together to produce [kHQt]. Third, as the child becomes a more skillful 

reader, he or she may also make use of word families, such as onsets and rimes, to 

recognize a new word. For example, after knowing the rime [-Qt] of the word cat, the 

child can blend numerous onsets with the rime unit to read words such as fat, mat, bat 

and any other words with the [-Qt] rime. Both of the second and the third skills 
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involve sound blending processes. The sound blending or sound synthesis skill is one 

aspect of phonological awareness (Adams, 1990). A child who cannot appropriately 

blend discrete sounds together will have difficulty generating the correct 

pronunciation for an unknown printed word, which in turn impedes his or her reading 

accuracy. One common cause for sound blending failure, as suggested by Lin (2001), 

is vowel epenthesis, i.e., inserting an extra vowel in the target word. She found that 

when reading English words, many EFL children tended to insert a vowel (usually a 

schwa) between two consonants (e.g., saying [kH«lQs] for class) and after a final 

consonant (e.g., saying [kHQt«] for cat) for ease of articulation. According to her, the 

epenthesis errors derived from a general preference for open syllables. That is, EFL 

children often adopt the strategy of vowel epenthesis to break up the more marked 

syllables (e.g., CVC(C), or CCV) into the least marked syllables (e.g., CV). 

Nonetheless, some epenthesis errors observed by many English teachers might not 

well be explained by preference for open syllables. For example, saying [d«�g] for 

dog is hard to be attributable to children’s preference for open syllables because the 

sounds [d] and [�] can be blended together as an open syllable in their own right. 

Rather, this type of epenthesis error may lie in the very fundamental problems of 

blending the segments of words together, a process that taps synthetic phonological 

awareness. 

 

2.2 The Relative Roles of Onset-rime and Phonemic Awareness 

It has been widely documented that phonological awareness is a prerequisite for 

children to learn to spell and read words in an alphabetic orthography (for a review, 

see Goswami & Bryant, 1990; Wagner & Torgesen, 1987). There are two main levels 

of phonological awareness in terms of the phonological units involved. One level 

involves the awareness of the onset and the rime of a syllable; the other involves the 
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awareness of the individual phonemes (e.g., nucleus and coda) in a syllable. The two 

levels of phonological units (i.e., onset/rime units and phonemic units) are 

hierarchically structured in a syllable, as depicted in (2). 

 

(2) Syllable Structure 

         syllable 

 

onset      rime     onset-rime level 

 

  nucleus     coda   phonemic level 

 

 For example, in the syllable [kHQt] ‘cat’, [kH] is the onset, [Q] the nucleus, and [t] 

the coda; [Qt] is the rime. The example is illustrated in (3). 

 

(3) Syllable Structure for the word cat 

         Syllable  

 

onset      rime      

 

  nucleus     coda    

 

    kH   Q     t 

 

Onset-rime awareness is detectable in many 3- and 4-year-old children (Chaney, 

1992; Fox & Routh, 1975), whereas phonemic awareness is detectable in 4- to 
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5-year-old children (Fox & Routh, 1975). The more rudimentary onset-rime 

awareness has been shown to set the stage for the more advanced or deep 

phonological awareness such as phonemic awareness (Adams, 1990). The relative 

roles of these two levels of phonological awareness in the acquisition of spelling skills 

and in the acquisition of reading skills are discussed in the next two sections.  

 

2.2.1 The Roles of Onset-rime vs. Phonemic Awareness in Spelling 

Compared with research on reading ability, research which directly explores the 

effect of phonological awareness on learning to spell is less noted in the literature 

(Nation & Hulme, 1997). Nonetheless, this line of research has provided some 

valuable insights into how children’s spelling skills are influenced by their 

phonological awareness at different levels.  

It has been found that children often make analogies when spelling unfamiliar 

words. The evidence comes from Campbell’s (1985) study, which adopted a 

“priming” technique to investigate whether children aged 9 to 12 could spell 

nonwords analogically. Campbell found that the children with a reading age of 11 

years or more could draw analogies from the prime (real word) to spell the nonword. 

For example, the children who received the prime word crane would give the 

response prane, but not, for example, prain, for the target nonword ‘[pren]’ in a 

spelling task. However, the children with poorer reading skills could not use analogies 

to spell at all. Goswami (1988) found that even the children with a mean age of six 

could draw analogy from the clue word (e.g., beak) to spell the target word (e.g., 

peak). Besides, Goswami also noted that the children’s spelling accuracy was higher 

when the target word (e.g., weak) rhymed with the clue word (e.g. beak) than when 

the target word (e.g., bean) shared an onset and half a rime with the clue word (e.g., 

beak). The results of the two studies cited above indirectly suggest that rime 
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awareness may play a role in the development of spelling skills. 

In addition to rime awareness, several studies have shown that children’s spelling 

could be affected by their phonemic awareness. For example, Perin (1983) compared 

three groups of children varying in their reading and spelling skills to look at their 

performances on two phonological awareness tasks: (a) Spoonerism test, which 

required the children to switch the initial consonants of two English names (e.g., Ray 

Charles to Chay Rarles), and (b) Phoneme length judgment test, which required the 

children to count the number of phonemes in a word. The results revealed that 

irrespective of reading skills, the children with good spelling skills had no difficulty in 

the two tasks, while the children with poor spelling skills generally had problems with 

them. Nation and Hulme (1997) found that the measure of phonemic segmentation 

could account for a significant portion of variance (about 9 %) in children’s spelling 

performances even after the variance in rhyme/alliteration sound categorization was 

controlled for, but not vice versa, indicating that phonemic awareness played a more 

important role than onset-rime awareness in accounting for the variance in spelling. 

These studies suggest that phonemic awareness has its unique contribution to learning 

to spell. Theoretically, the relationship between phonemic awareness and spelling 

skills is mediated by letter-sound mapping skills in such a way that good phonemic 

awareness leads to good letter-sound mapping skills and in turn facilitates the process 

of learning to spell. 

 

2.2.2 The Roles of Onset-rime vs. Phonemic Awareness in Reading 

Whether onset-rime awareness or phonemic awareness exerts a greater influence 

on reading has provoked an intense debate among many researchers (e.g., in support 

of onset-rime awareness: Bryant, MacLean, Bradley, & Crossland, 1990; Goswami & 

Bryant, 1990; Kirtley et al., 1989; Stahl & Murray, 1994; in support of phonemic 
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awareness: Hulme et al., 2002; Hulme et al., 1998; Muter et al., 1998). For example, 

Goswami and Bryant (1990) suggested that rhyming ability (i.e., related to onset-rime 

awareness) develops earlier than phonemic awareness, and that rhyming ability is 

more causally related to children’s success in early reading than phonemic awareness. 

They found that children’s rhyming scores could predict their reading performances 

after the effects of differences in their phoneme detection ability were controlled for. 

Similar results were reached in Bryant et al. (1990). They found that children’s 

onset-rime awareness (as measured by onset/rime oddity task) could predict their 

reading achievement later on, even after the variance in their phoneme manipulation 

task was partialled out. Stahl and Murray (1994), based on the study of 113 

kindergartners and first-graders, found that children’s ability to separate an onset from 

a rime in a syllable could predict their success in reading much better than their ability 

to decompose a rime into its constituent phonemes, i.e., nucleus and coda. One 

important argument for onset-rime awareness to be facilitative in children’s reading is 

also from the view of analogy. It has been proposed that onset-rime awareness 

facilitates the development of using analogies in reading (Goswami & Bryant, 1990). 

Words that rhyme are often spelled in the same way. “Analogy” in reading occurs 

when one attempts to generalize the sound-spelling pattern of a known word (e.g., 

light) to a new word (e.g., fight) that happens to have the same sound-spelling pattern 

at the end. According to this view, the child who could work out the sound of an 

unfamiliar written word by making an analogy from a known word, that is, the child 

who has adequate onset-rime awareness, is likely to be a good reader of the alphabetic 

orthography. The child who is oblivious to the onset or the rime units of the word will 

not be able to use analogy in reading and thus is likely to be a poor reader of the 

alphabetic orthography. 

On the contrary, Muter et al. (1998) proposed that phonemic awareness was a 
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stronger predictor of children’s reading performances whereas rhyming ability played, 

if any, a relatively meager role. In a longitudinal study on 38 pre-readers, Muter et al. 

(1998) found that the phonemic awareness measures (e.g., phoneme identification and 

phoneme deletion) predicted their subjects’ reading success several years later, while 

the rhyming awareness measures (e.g., rhyme detection and rhyme production) failed 

to be significant predictors. In a study, Bowey (1995) found that the ability of 

phoneme identification could account for 6-7 % of variance in children’s reading 

performances even after the factors of general ability and of the ability to identify 

onsets and rimes were controlled for. Nation and Hulme (1997), based on the data of 

three age groups of 25 children (first-graders, third-graders, and fourth-graders), 

found that although onset-rime categorization could account for some variance of the 

children’s reading performances, it was not a predictor as strong as phonemic 

segmentation. It has been suggested that good phonemic awareness implies 

phonemically fine-grained phonological representation, which is necessary for the 

acquisition of effective mapping between graphemes and phonemes in an alphabetic 

orthography, and that such a mapping contributes to reading progress in the early 

years (Hulme et al., 2002). 

Despite the heated controversy over the relative importance of onset-rime 

awareness vs. phonemic awareness in early spelling and reading abilities, a growing 

body of research has noted that phonemic awareness appears to be more important 

than onset-rime awareness in its influence on children’s spelling and reading 

achievements (Hatcher & Hulme, 1999; Hulme, 2002; Hulme et al., 2002; Laing & 

Hulme, 1999; Nation & Hulme, 1997; Wood, 2000). By contrast, the importance of 

onset-rime awareness in predicting early progress in spelling and reading is less 

pronounced in recent research. One argument for the superiority of phonemic 

awareness over onset-rime awareness as stronger predictors of early spelling and 
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reading abilities derives from a direct challenge to the proposal that the use of 

orthographic analogy is intimately correlated with onset-rime awareness ability. 

Bowey, Vaughan, and Hansen (1998) have argued recently that the orthographic 

analogy through rime awareness is more of the phonological priming effect, rather 

than a rime analogy effect. That is, what children really rely on in the analogical 

spelling or reading task is the phonological information of a clue word or a known 

word, rather than its orthographic similarities with the word to be spelled or read. For 

example, the reading of the word toast still can be facilitated by the clue word most 

even though the two words have different orthographic representations of the same 

rime [-ost]. In addition, Walton (1995) found no evidence that children’s rime 

awareness has any relation with their ability to draw orthographic analogies 

independently of phonemic awareness. Similarly, Wood (2000) found that the 

contribution of onset-rime awareness to the orthographic analogy was not significant 

any more after the contribution of phonemic awareness was considered. Further, she 

suggested that phonemic awareness and reading experience together facilitated the 

analogy use, which in turn contributed to reading ability. In conclusion, the argument 

that phonemic awareness is of greater importance than onset-rime awareness can be 

considered to be a new refinement of the widely accepted proposal that phonological 

skills are crucial for children’s spelling and reading development (Wagner & Torgesen, 

1987).  

 

2.3 Phonemic Awareness in Chinese Speakers: Existence or Nonexistence  

As mentioned earlier, Chinese syllables are conventionally analyzed as 

containing two immediate units, an initial (i.e., onset) and a final (i.e., rime). This 

analysis often gives rise to an impression that Chinese speakers have the phonological 

awareness only at the onset-rime level but not at the phonemic level. In addition, as 
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argued by Wang (1997), it is adequate for Chinese syllables to be analyzed into an 

onset and a rime because there are only about 400 syllables in Chinese, and this 

number of syllables should not consume too much memory capacity in language 

processing. If the Chinese syllable is analyzed into phonemes, Chinese speakers still 

have to learn the phonotactics despite the small number of Chinese phonemes. The 

additional demanding on the phonotactics is considered to be an uneconomical 

process from the perspective of language processing. Based on this view, it is 

unnecessary for Chinese speakers to have the concept of phonemes in their mental 

representations of syllables. 

Furthermore, it has been suggested in several studies that the development of 

phonological awareness is related to the experience with a particular orthography 

(Bertelson et al., 1997; Cheung et al., 2001; Ho & Bryant, 1997a; Wang & Geva, 2003; 

Wang et al., 2003). For example, Bertelson et al., (1997) proposed that the experience 

with an alphabetic orthography can trigger the development of explicit phonemic 

awareness because it explicitly represents phonemes in script. Conversely, the 

experience with a non-alphabetic orthography may inhibit the development of 

phonemic awareness because it does not directly represent phonemes in script (Ho & 

Bryant, 1997a). Given that Chinese is a logographic language, which does not 

represent spoken words phonemically (Perfetti & Zhang, 1995), there is no need for 

Chinese speakers to develop their phonological awareness to the phonemic level. 

Phonological awareness at the onset-rime level is thought to be sufficient for 

Chinese-speaking children to learn to read and write Chinese characters successfully 

(Leong & Tan, 2002). 

Collectively, the above research suggests that Chinese speakers may not have 

phonemic awareness for a large number of reasons. This suggestion is reflected in 

many studies relating to Chinese speakers’ phonological awareness. Virtually none of 
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these studies measured phonological awareness at the phonemic level. For example, 

in a study of Chinese-speaking children, Hu and Catts (1998) adopted a sound 

categorization task to measure children's phonological awareness by asking them to 

categorize sounds based onsets or rimes (e.g., "bi, ban, guo" for onset categorization; 

"ta, po, ma" for rime categorization). In another study on the relationship between 

phonological awareness and the development of word recognition skills, Co and Lee 

(1996b) assessed Chinese-speaking children’s phonological awareness ability with 

two tasks: a sound deletion task, which required children to delete the first consonant 

(i.e., a singleton onset) from a spoken word (e.g., deleting the first consonant or onset 

k from the word keng), and a sound blending task, which required the children to 

blend an onset with a rime to form a new sound (e.g., blending the onset k and the 

rime eng together to form the sound keng). In Jiang and Peng's (1999) study, they 

administered a battery of phonological awareness tasks, such as rhyming word 

judgment (e.g., judging whether the word ren-zhen ‘serious’ forms a rhyming pair), 

alliterating word judgment (e.g., judging whether the word gong-gu ‘to consolidate’ 

forms an alliterating pair), a metathesis task (e.g., switching the onsets of two words 

neng ‘able’ and lu ‘road’ to produce leng and nu), to name just a few. These authors 

all tested children’s phonological awareness only at the onset-rime level, but not at the 

phonemic level. They seem to implicitly assume that Chinese syllables are 

constructed with onsets and rimes, instead of phonemes. However, more recent 

proposals in linguistic theories indicate that phonemic representations may be 

available in Chinese syllables (e.g., Ao, 2001; Duanmu, 2000; Wan & Jaeger, 2003). 

These proposals are discussed in the following sections. 
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2.4 A Sketch of Chinese Phonology 

The present study attempted to empirically test whether Chinese-speaking 

children have phonemic awareness, in addition to onset-rime awareness. The test 

stimuli used in this study were thus constructed according to the IPA system, rather 

than the Chinese phonetic alphabet, zhuyin fuhao, because IPA transcribes spoken 

sounds both at the onset-rime level and at the phonemic level, while zhuyin fuhao 

represents spoken sounds roughly at the onset-rime level. In light of this, it is 

necessary to provide a brief sketch of Chinese phonology based on IPA. 

 

2.4.1 Consonants 

In Mandarin Chinese, all consonants can be distinguished from one another by 

six places of articulation and eight manners of articulation. The consonant inventory 

of Mandarin Chinese is given in (4). 

 

(4) Consonants in Mandarin Chinese (Wan, 1999, p. 17) 

 Bilabial Labiodental Dental Retroflex Palatal Velar 

Plosive 

Unaspirated 
p  t   k 

Plosive 

Aspirated 
pH  tH   kH 

Fricative  f s §/½ (þ) x 

Affricate 

Unaspirated 
  ts t§ (tþ)  

Affricate 

Aspirated 
  tsH t§H (tþH)  

Nasal m  n   N 

Liquid   l    

Glide (w)    (j) (ç) (w) 
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As shown in (4), Mandarin Chinese has 24 possible consonants, each of which 

can occur in the onset position of a syllable except for the nasal velar [N]. The 

consonants that can only occur in the coda position of a syllable are [w], [j], [n], and 

[N]. The phonemic status of the palatals [þ, tþ, tþH] are indeterminate in that 

synchronically they are in complementary distribution with the dentals [s, ts, tsH], the 

retroflexes [§/½, t§, t§H], and the velars [k, kH, x] (for more details, see Duanmu, 2000; 

Wan, 1999). The glides [j, ç, w] are considered to be the allophones of the high 

vowels [i, y, u], respectively (Wan, 1999). 

 

2.4.2 Vowels 

As for the vowel inventory in Mandarin Chinese, many different proposals have 

been put forth as to the number of underlying vowel categories, and the surface vowel 

phones derived from the underlying vowel categories (C. Cheng, 1973; Lin, 1989; R. 

Cheng, 1966; Wan & Jaeger, 2003; Wu, 1994). Among these proposals, Wan and 

Jaeger’s (2003) is based on psycholinguistic evidence (i.e., speech errors) and 

therefore, reflects the psychological reality of the mental representations of vowels 

among Mandarin Chinese speakers. Wan and Jaeger’s proposal of vowel inventory of 

Mandarin Chinese is illustrated in (5). 

 

(5) The Vowel Inventory of Mandarin Chinese (Wan & Jaeger, 2003, p. 242) 
/i/ à [i, ö, j] 
/y/ à [y, ç] 
/u/ à [u, w] 
/«/ à [e, E, «, �, o, Ä] 
/a/ à [a, A] 
 

 As shown it (5), Wan and Jaeger put the 15 surface vowels into five phonemic 

categories. These surface vowel phones can be characterized by three-way frontness, 
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four-way highness, and two-way roundness in terms of tongue position, as given in 

(6). 

 

(6) Vowel Phones in Mandarin Chinese (Wan & Jaeger, 2003, p. 211) 
Front Central Back 

 
Unrounded Rounded Unrounded Unrounded Rounded 

High i y ö  u 

Mid e  « Ä o 

Lower-Mid E    � 

Low   a A  

 

The glides [j,   ç ,,  w] are not included in this chart because their occurrences are 

predictable by the phonological contexts (Wan, 1999). For example, the high 

underlying vowels [i, y, u] manifest themselves as the glides [j, ç,  w] when they are 

preceded or followed by a nonhigh vowel. 

 

2.4.3 Syllables 

In traditional phonology of Chinese, a syllable is made up of two main parts: the 

“initial,” referring to the beginning consonant, and the “final,” referring to the 

remainder of the segmental sequence. The final contains a medial and a rime. The 

rime can be further divided into a nucleus and an ending (either a vocalic ending or a 

consonantal ending) (C. Cheng, 1973; Lin, 1989). The structure of the Chinese 

syllable is traditionally diagramed as in (7). 
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(7) Syllable Structure 

S     S = syllable 

 

I    F     I = initial; F = final 

        

M    R    M = medial; R = rime 

           

        N   E   N = nucleus; E = ending 

          

C  G     V    X    C = consonant; G = glide;  

V = vowel;  

X = glide/consonant/nasal 

 

For example, in the syllable [tjAw] ‘drop’, [t] is the C, [j] the G, [A] the V, and [w] 

the X. 

As for the constituency of a Chinese syllable, while the nucleus (filled with a 

vowel) is obligatory, the other constituent elements are optional, as shown in (8). 

 

(8) Syllable Structure: (C) (G) V (X) 

 

Based on (8), there are 12 possible types of syllables in Mandarin Chinese, as 

illustrated in (9). 
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(9) Possible Syllables in Mandarin (Wan, 1999, p.36) 

Syllable Structure Phonetic Transcription Gloss 

V i 55 dependent 

CV ma 55 mother 

GV ja 55 push 

VG Aj 51 love 

VN an 55 safe 

CVG maj 214 buy 

CVN tiN 214 top 

GVG jAw 35 shake 

GVN wan 51 ten thousand 

CGV mjE51 extinguish 

CGVG tjAw 51 drop 

CGVN tjEn 55 east 

 

As pointed out by Duanmu (1990, 2000), the traditional analysis of Chinese 

syllables treats both full and weak syllables as having a variable length (ranging from 

one segment, V, to four segments, CGVX), which may not truly reflect the fact that 

full syllables are longer than weak syllables, and that all full syllables (or weak 

syllables) in Chinese are similar in duration (Howie, 1976; Lin & Yan, 1988). It has 

been found that the average rhyme duration of a full syllable is about 200 ms in a 

carrier sentence (Howie, 1976), while the average rhyme duration of a weak syllable 

is about half of that of a full syllable (Lin & Yan, 1988). Based on this acoustic 

analysis, Duanmu (1990, 2000) revised the traditional representation of the syllable 

and further proposed two types of syllable structures in Chinese, the CVX syllable (or 

the full syllable), and the CV syllable (or the weak syllable). Some of the examples of 
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full syllable and weak syllable listed in Duanmu (2000, p. 18) are given in (10) and 

(11). 

 

(10) Full Chinese Syllables: CVX 

[Òmm]1 [ÒPP] [waa] [Òan] [taa]  [Òai] 
‘yes?’ ‘goose’ ‘frog’ ‘peace’ ‘big’  ‘love’ 
[fei]  [wai]  [tˇaN] [kWaa] [xWaN] [kˇWai] 
‘fly’  ‘outside’ ‘sugar’ ‘melon’ ‘yellow’ ‘fast’ 
 

(11) Weak Chinese Syllables: CV 

 [Òa]  interjection, as in [nan-Òa] ‘hard –ah (Hard!)’ 
 [lW]  aspect marker, as in [mai lW] ‘buy-Aspect (bought already)’ 
 [kWo]  aspect marker, as in [mai kWo] ‘buy-Past (bought before)’ 
 [tˇo]  a nominal suffix, as in [muu tˇo] ‘wood’ 
 [tˇJW)] ‘day’ (when distressed), as in [tÏˇWWn- tˇJW )] ‘spring-day (spring)’ 
 
2.5 Phonemic Representation of Chinese Syllables 

In Taiwan, Chinese phonetic alphabet, zhuyin fuhao, is usually taught at the very 

beginning of the reading instruction to facilitate the acquisition of Chinese characters. 

Although zhuyin fuhao has made a great contribution to reading education for decades 

of years since its first issue in 1913, it has some drawbacks from the perspective of 

contemporary phonology. One of these drawbacks, as pointed out by Hsiao (1997), is 

that it lacks the concept of phonemes despite that it can transcribe spoken sounds at 

the onset-rime level. The most typical example consists of falling diphthongs and VN 

rhymes, each of which is represented by one unanalyzed symbol in zhuyin fuhao. For 

example, the falling diphthongs ㄞ, ㄟ, ㄠ, and ㄡ, and the VN rhymesㄢ, ㄣ, ㄤ, 

and ㄥ are represented in one zhuyin fuhao symbol without specifications to the 

phonemic details. Such a representation may lead to the false assumption that falling 

diphthongs and VN rhymes in Chinese are all one-phoneme units. However, there are 

                                                
1 [Ò] refers to the “zero onset” (see Chao, 1968). 
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some reasons to believe that Chinese falling diphthongs and VN rhymes could be 

analyzed as a two-phoneme unit rather than a one-phoneme unit. The following 

sections lend support for the two-phoneme analysis from both theoretical and 

empirical perspectives—(a) X-slot theory, (b) rhyme reduction, (c) [a]-liaison, and (d) 

speech errors. 

 

2.5.1 X-slot Theory 

X-slot theory (Hayes, 1989) is usually adopted to describe the structure of the 

syllable. This theory suggests that each X-slot represents one timing unit or one 

segment length, and that a short sound occupies one X-slot in the rime, while a long 

sound occupies two X-slots in the rime, as depicted in (12). 

 

(12) X-slot Theory 

    S     S         S     S = syllable 
 
 O   R O   R   O     R    O = onset, R = rhyme 
 
 X   X X   X     X X     X    X    X = timing slot 
 
  pa    pa       pan 

[pa]      [paa]           [pan] 

  

Borrowing the X-slot theory and combing it with his proposal of the Chinese 

syllables, Duanmu (2000)2 gave the following representations of Chinese syllables, 

as illustrated in (13).  

 

 

                                                
2 Duammu’s (2000) proposal is adopted because it can reflect the length difference between a full 
syllable and a weak syllable, which is not explicitly depicted in the traditional Chinese syllable theory. 
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(13) Syllables in Chinese 

(a) Full Syllable   (b) Weak syllable 
    S          S   S = syllable 
 
 O   R    O   R  O = onset, R = rhyme 
 
 X   X  X    X   X  X = timing slot 
 

 C   V  X   C   V  C = onset; V = nucleus;  
X = coda 

 

In (13a), the CVX syllable (or the full syllable) has two timing slots (or segment 

lengths) in the rime, while in (13b) the CV syllable (or the weak syllable) has one 

timing slot (or segment length) in the rime. This suggests that Chinese falling 

diphthongs and VN rhymes, which occupy the rime position in the CVX syllable, 

might be comprised of two segments, rather than one segment, in that they have two 

segment lengths. 

 

2.5.2 Rhyme Reduction 

In his book on the phonology of standard Chinese, Duanmu (2000) cited Gao 

and Shi’s (1963) and Lin and Yan’s (1988) examples of rhyme reduction and 

suggested that when a full syllable is de-stressed, it is the coda that is usually dropped 

from the rhyme, resulting in a weak syllable, as exemplified in (14). 
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(14) Rhyme reduction in weak standard Chinese syllables3  
[muu-tˇou] à [muu-tˇo] ‘wood-head (wood)’ (Gao & Shi, 1963)  

[tii-faN] à [tii-fW )] ‘land-direction (place)’ (Lin & Yan, 1988) 

 

The phenomenon of rhyme reduction in (14) suggests that Chinese falling 

diphthongs and VN rhymes might be made up of two phonemes rather than a 

one-phoneme segment as suggested by the Chinese phonetic alphabet. 

 

2.5.3 [a]-Liaison 

One well-known phonological process in standard Chinese is [a]-liaison, where 

the coda of a syllable becomes geminate when the sentential particle “-a” is attached 

to it (Ao, 2001). [a]-liaison has been well noted in many studies on the phonology of 

standard Chinese (e.g., Ao, 2001; L. Chung, 1975; Lou, 1990; Wang, 1984). Ao gave 

some examples in (15). 

 
(15) Liaison4 
 [lej]  +  [a]  à  [lej.ja]  ‘Oh tired!’ 
 [xaw] +  [a]  à  [xaw.wa]  ‘Oh good!’ 
 [nan]  +  [a]  à  [nan.na]  ‘Oh hard!’ 
 [lWN]  +  [a]  à  [lWN.Na]  ‘Oh cold’ 
 

As indicated by the examples in (15), the post-vocalic portion of the falling 

diphthongs (e.g., [ej] and [aw]) and of the VN rhymes (e.g., [an] and [WN]) is 

reduplicated due to [a]-liaison. If the post-vocalic portion of the falling diphthongs 

and of the VN rhymes is an integral, indivisible part of the nucleus, it should not have 

been subject to phonological processes of [a]-liaison (Ao, 2001). Therefore, this 

                                                
3 Alternatively, the “rhyme reduction” phenomenon could also be accounted for by “vowel 
shortening,” where a one-phoneme vowel with two moras linked is shortened due to its loss of one 
mora. Nonetheless, “coda-dropping” is still a possible explanation for “rhyme reduction.” 
4 For a syllable constructed with an onset followed by a monophthong nucleus, it is also possible for 
the final part of the monophthong to be linked with the following [a] due to [a]-liaison. For example, 
[t§u] + [a] à [t§u.ua] ‘Oh Lord!’ 
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phonological phenomenon suggests that Chinese falling diphthongs and VN rhymes 

could be two-segment units. 

 

2.5.4 Slips of the Tongue 

Research on slips of the tongue also provides evidence that falling diphthongs 

and VN rhymes consist of two parts. A slip of the tongue as defined in Wan and Jaeger 

(2003), is “a one time error made during speech production planning, such that the 

speaker produces an utterance which is at odds with his or her intended utterance, 

differing from the intended utterance in terms of lexical choice, syntactic structure, or 

phonological structure” (p. 219). The change in sound structure is usually the 

concomitant of slips of the tongue; thus, a slip of the tongue provides some valuable 

insights into the phonological composition of the falling diphthong and VN rhyme in 

standard Chinese.  

For example, Wan and Jaeger (2003) found the speech error in their slip of the 

tongue corpus, as shown in (16). 

 

(16)  
I: tan55-Cin55  wO21 fAN35-tsI à 

worry       I      house 
E: tan55-Cin55    wO21   fan35-tsI 
  ‘worry about my house’  
(I: intended utterance; E: erroneous utterance; Boldfaced: source of error; 
Underlined: target; Boldfaced and underlined: errors)  
 

As for this slip of the tongue in (16), Wan and Jaeger (2003) proposed three 

possible analyses: (a) [N] in the target [fAN35] is substituted for by [n] from the two 

sources [tan55] and [Cin55], causing [A] to become [a], (b) the alveolar place feature of 

the two [n]s in the syllables [tan55] and [Cin55] spread to [N] in [fAN35], causing [N] to 

be manifested as [n], and (c) the rhyme [AN] in [fAN35] is substituted for by [an]s in the 
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syllables [tan55] and [Cin55]. The reviewing of several studies on slips of the tongue 

(e.g., Dell, 1984; Fromkin, 1971; Laubstein, 1987; Shattuck-Hufnagel & Klatt, 1979) 

leads Wan and Jaeger to employ the first analysis but dismiss the other two. For 

example, the studies they reviewed adopted different approaches to slips of the tongue, 

such as ‘Minimal Movement Principle’ (Laubstein, 1987), and ‘Repeated Phoneme 

Effect’ (Dell, 1984). Despite the different ways of looking into slips of the tongue, 

these studies reached a consensus that segments are more likely to be involved in 

speech errors than syllables, onsets, rimes, and phonological features (for more details, 

see Wan & Jaeger, 2003). In addition, Wan and Jaeger found that the total number of 

errors involving the substitution of [n, j] for [N, w] as in (16), and the substitution of [N, 

w] for [n, j] in the post-vocalic position are about 95% (69 out of 73) of that of all 

substitution errors found in their study. Taken together, the data on slips of the tongue 

imply that the falling diphthong and VN rhyme may be composed of two phonemic 

units. 

 

2.6 An Overview of the Present Study 

In this study, whether the phonological awareness of Chinese-speaking children 

develops to the phonemic level was directly tested by tasks that required awareness of 

the segments within the falling diphthong and VN rhyme. The effect of phonemic 

awareness on learning to spell and read an alphabetic orthography (i.e., English) was 

assessed and compared to the effect of onset-rime awareness. Given that no studies 

have tested phonological awareness of Chinese-speaking children at the phonemic 

level, this study provided an opportunity to fill the gap in our understanding of the 

nature of phonological awareness among Chinese-speaking children and its effect on 

FL acquisition. 

 



 31 

2.6.1 Design of the Study 

In the current study, three groups of Chinese-speaking fourth graders were 

selected and categorized according to their performances on a set of L1 phonological 

awareness tests. The first group had good onset-rime awareness and good phonemic 

awareness, the second group had good onset-rime awareness but poor phonemic 

awareness, and the third group had poor onset-rime awareness and poor phonemic 

awareness. Each child from the three groups participated in a letter-sound learning 

task, during which the English letter-to-sound and sound-to letter correspondence 

rules necessary for successful performances in the subsequent spelling and reading 

tasks were instructed. Finally, children’s abilities to spell and read English words were 

measured in a pseudoword spelling and a pseudoword reading tasks. Variables related 

to individual differences in phonological awareness such as digit span and English 

receptive vocabulary were also measured and used as statistical controls. 

 

2.6.2 Hypothesis 

Based on the literature, it is hypothesized that the children’s L1 phonological 

awareness is related to the success in spelling and reading an alphabetic FL. Children 

who are able to attend to the more fine-grained and distinct phonological units of the 

spoken words in their L1 are expected to be the more successful spellers and readers 

of the English words. Thus, children with better onset-rime awareness and better 

phonemic awareness (i.e., the first group) are expected to perform better in the 

spelling and reading tasks than those with better onset-rime awareness but poorer 

phonemic awareness (i.e., the second group), who in turn, are expected to perform 

better in the spelling and reading tasks than those with poorer onset-rime and poorer 

phonemic awareness (i.e., the third group). The rationale for this hypothesis is that the 

children with better L1 phonemic awareness are more ready to attend to the segmental 
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prototypes of the FL words and are more able to form refined and complete 

phonological representations for the FL words just encountered, and therefore will 

have better performances on the FL spelling and reading tasks than those with poorer 

phonological awareness at either the onset-rime level or the phonemic level. Likewise, 

children with better L1 onset-rime awareness but poorer phonemic awareness are 

expected to demonstrate better performances than those with poorer awareness at both 

the onset-rime and the phonemic level in the FL spelling and reading tasks because 

the former group of children is expected to form a more distinct phonological 

representation for FL words than the latter. 


