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Chapter 5 
Discussion 

 

There are three main findings in the present study. First, Chinese-speaking 

children demonstrated evidence of phonological awareness at the phonemic level. 

Second, performances on the pseudoword spelling task varied with the degree of 

phonological awareness. Children with better onset-rime awareness and better 

phonemic awareness (i.e., Group A) performed better in pseudoword spelling than 

those with better onset-rime awareness but poorer phonemic awareness (i.e., Group B), 

who in turn performed better than those with poorer onset-rime awareness and poorer 

phonemic awareness (i.e., Group C). Third, in pseudoword reading, children with 

better onset-rime and better phonemic awareness (i.e., Group A) outperformed the 

other two groups, who were both poor at phonemic awareness (i.e., Group B and 

Group C). Though with better onset-rime awareness, Group B did not performed 

better in pseudoword reading than Group C. 

 

5.1 Phonological Awareness in Chinese-speaking Children 

 Consistent with the view that children usually perceive and access larger sound 

units (e.g., onsets and rimes) in speech more easily than the smaller ones (e.g., 

phonemes) (Adams, 1990; Goswami & Bryant, 1990), the results of the present study 

showed that most of the Chinese-speaking children were able to perform the 

onset/rime oddity test (as an index of onset-rime awareness) better than the 

nucleus/coda oddity test (as an index of phonemic awareness). Even though phonemic 

awareness appeared to be less well-developed among Chinese-speaking children than 

onset-rime awareness, it was not non-existent. There were some children who scored 

high in the nucleus/coda oddity test as in the onset/rime oddity test. In addition, 

91.7% of the children performed above the chance level in the nucleus/coda oddity 
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test, suggesting that the phonemic units were the phonological units that could be 

accessed and manipulated by Chinese-speaking children. Such a finding does not 

support the view that Chinese speakers may not or need not develop their 

phonological awareness to the phonemic level (e.g., Bertelson et al., 1997; Cheung et 

al., 2001; Ho & Bryant, 1997a; Wang, 1997; Wang & Geva, 2003; Wang et al., 2003), 

and that the phonological awareness at the onset-rime level is sufficient for Chinese 

speakers to deal with many linguistic processes, such as reading and writing (e.g., 

Leong & Tan, 2002). If this is the case, our participants should have displayed fairly 

poor performances on the nucleus/coda oddity test. However, no floor effect was 

evident in the nucleus/coda oddity test (see Figure 1). Rather, the results of the present 

study appear to be more in line with the research proposal that Chinese syllables are 

phonemically represented (e.g., Ao, 2001; Duanmu, 2000; Wan & Jaeger, 2003). That 

is, phonemic units, as suggested from the theoretical perspective, have their 

psychological reality in Chinese speakers. 

 

5.2 Pseudoword Spelling 

Consistent with the hypothesis that children with a higher degree of phonological 

awareness should be more able to spell in English than those with a lower degree of 

phonological awareness, the results showed that Group A had better spelling 

performances than Group B, who in turn had better spelling performances than Group 

C. There is a general belief that once children have mastered letter-sound 

correspondences, they can successfully apply such knowledge to spelling and reading 

(Treiman, Berch, & Weatherston, 1993). This view is not completely supported in this 

study. Although the three groups of children had learned the letter-sound mapping 

skills necessary for successful performances on the pseudoword spelling task, only 

Group A could spell most of the pseudowords (M = 85.3%), whereas children from 
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Group B and Group C could only spell 48.7% and 26.9% of the pseudowords, 

suggesting that letter-sound knowledge may not be sufficient, though necessary, for 

efficient spelling. The inferior performances of Group B and Group C in spelling 

pseudowords could not be attributed to their poorness in the retrieval of the 

graphemes or the letters because the ten letters were printed on the top of the answer 

sheet. Neither was it attributable to the differences in digit span or letter name 

knowledge because the three groups of children were compatible in these two 

variables. There must be some other important elements that are also critical in 

spelling.  

According to Hu (2004), phonological awareness is essential in this respect. She 

found that children with low phonological awareness were more likely to be among 

the poor spellers than those with high phonological awareness. Consistent with her 

findings, the results of the present study showed that children with poorer 

phonological awareness performed more poorly in the pseudoword spelling task. 

Furthermore, the present study extended the findings of the previous studies by 

showing that children’s ability to learn to spell varied with the degree of phonological 

awareness. Note that Group A had better phonemic awareness than Group B, who in 

turn had better onset-rime awareness than Group C. In other words, the degree of 

phonological awareness declined from Group A to Group B, then to Group C. In the 

present study, the differences in the degree of phonological awareness among the 

three groups appeared to be a possible cause of the group differences in pseudoword 

spelling, independent of other confounding variables, such as English receptive 

vocabulary and letter-sound readiness because group differences in spelling remained 

significant after controlling for the confounding variables either separately or 

collectively.  

The tendency that the higher degree of phonological awareness (e.g., phonemic 
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awareness) led to better spelling performances than the lower degree of phonological 

awareness (e.g., onset-rime awareness) remained to be explained. It has been found 

that the developmental pattern of spelling in English-speaking children parallels with 

that of phonological awareness, with both skills proceeding from syllables through 

intrasyllabic units to phonemes (Treiman & Bourassa, 2000). For example, at the very 

beginning stage of spelling, children’s spelling errors tend to be syllabic in nature as 

in the use of one letter ‘r’ to represent the whole syllable of the dictated word car. As 

their phonological awareness develops further, children are able to be more aware of 

the intrasyllabic units as evidenced by their spelling of the same word as ‘kr’ or ‘cr’, 

which represents the intrasyllabic units [k] and [Ar]. Finally, when children’s 

phonological awareness develops to the phonemic level, they get a deeper insight into 

the phonological structure of a word, which makes them analyze [Ar] further into [A] 

and [r] and spell out the whole word car phonemically. The differences in spelling 

performances of the three groups of children in the present study may well be 

accounted for from the developmental perspective. Children attained lower spelling 

accuracy when they only had syllabic awareness (e.g., probably enjoyed by Group C,) 

than when they had onset-rime awareness (e.g., Group B). Finally, children attained 

the highest spelling accuracy when their phonological awareness developed to the 

phonemic level (e.g., Group A). 

The fact that Group A spelled more pseudowords not only for the items with 

more complex CVCC, CCVC and CCVCC structures but also for those with simple 

CVC structure than Group B and Group C further underscored the importance of 

phonemic awareness in the development of spelling in an alphabetic script. As noted 

earlier, Group B had comparable onset-rime awareness comparable to Group A. 

Theoretically, Group B should perform comparably well with Group A in spelling the 

pseudoword that shared a similar syllabic structure with Chinese syllables (i.e., CVC; 
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see Section 2.4.3 for a review of Chinese syllables) given that onset-rime awareness, 

as suggested by Leong and Tan (2002), is sufficient for Chinese-speaking children to 

read and write in Chinese scripts. However, Group B performed more inferiorly in 

spelling the CVC words than Group A despite of having onset-rime awareness at a 

similar level as Group A. Likely, we should find that Group B outperformed Group C 

in spelling the CVC words because Group B had better onset-rime awareness than 

Group C. However, Group B did not differ from Group C in spelling the CVC words. 

Thus, the onset-rime awareness developed in L1 settings, in itself, may not be 

adequate for Chinese-speaking children to learn to spell in English. By contrast, 

phonemic awareness appears to play a more important role in this aspect. Children of 

Group A demonstrated the highest rate of accuracy (96.6%) in the spelling of the 

items with the CVC structure and they were the group of children who had the best 

phonemic awareness. Such superiority of phonemic awareness over onset-rime 

awareness in pseudoword spelling was not specific to the items with more complex 

syllabic structures, including CVCC, CCVC and CCVCC, which required more 

analytical strength to break up into phonemes. It extended to the items with the 

simplest CVC structure as well. 

The analyses of phonological units and spelling components also shed some light 

as to the effect of different levels of phonological awareness on children’s spelling 

accuracy. For example, Group A, who had better phonemic awareness than the other 

two groups, had better performances in all types of phonological units and spelling 

components than Group B and Group C, who were poorer in phonemic awareness, 

suggesting that phonemic awareness contributed a great deal to the catching of the 

phonological nuts and bolts of a pseudoword. In addition to phonemic awareness, 

onset-rime awareness is important as well. Compared with Group B (who was good in 

onset-rime awareness), Group C (who was deficient in onset-rime awareness) was 
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inferior in accurately spelling most of the phonological units and spelling components, 

suggesting that onset-rime awareness, though was less powerful in facilitating English 

spelling accuracy than phonemic awareness, might still be a necessary skill for 

successful spelling at the entry level.  

One thing worth noting is the substantial proportion of vowel errors committed 

by Group B and Group C. This phenomenon is consistent with Treiman, Berch, and 

Weatherston’s (1993) findings that English-speaking children often find it difficult to 

spell the middle vowel in a CVC syllable. Two hypotheses have been proposed to 

account for the poor spelling of the middle vowels (Treiman et al., 1993). The first 

one is the intrinsic difficulty hypothesis, which relates to the ease with which the 

letter-sound correspondences are learned. For example, both [Q] and [e] are typically 

spelled as a, and thus the mapping between a and [Q] or [e] is hard to learn and 

difficult to use in spelling. The second one is the context hypothesis, which relates to 

the position of the phonemes in a syllable. For example, syllable-middle phonemes 

are usually more difficult to spell than syllable-initial phonemes and syllable-final 

phonemes no matter they are consonants or vowels. The difficulty in spelling the 

syllable-middle phonemes arises from two sources (Treiman et al., 1993). First, to 

identify the initial phoneme or the final phoneme in a nonword, one needs to separate 

it only from one other adjacent phoneme, whereas to identify the middle phoneme in a 

nonword, one has to separate it not only from its preceding phoneme but also from its 

following phoneme. Thus, the middle vowel is harder to identify than the initial or the 

final consonants. Second, the difficulty in identifying the middle vowel may reflect 

the characteristics of short-term memory, where the initial item (i.e., primacy effect) 

and the final item (i.e., recency effect) in a sequence are easier to remember than the 

middle item. The intrinsic difficulty hypothesis is hard to accommodate the data in the 

present study in that the letter-sound correspondences in the pseudoword spelling task 
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were designed to have regular one-to-one relationships. By contrast, the context 

hypothesis seems to provide a more ready explanation of the poor spelling of the 

vowels in Group B and Group C. However, the middle vowels did not put great 

difficulties on Group A in pseudoword spelling (M = 89.4% for the vowels). This may 

be that the better phonemic awareness helped Group A to be more aware of the 

existence of the middle vowel and to be able to access its phonemic prototype despite 

of its high cohesion with its following consonant in a rime of a CVC syllable, as 

demonstrated in Uhry and Ehri’s (1999) study. 

In summary, to achieve complete spelling literacy in an alphabetic language such 

as English, one may need to develop his or her L1 phonological awareness to the 

phonemic level. L1 phonological awareness at the onset-rime level might be more of a 

transitional skill to reach this goal and is certainly not sufficient for mastering 

alphabetic spelling. Children without the two levels of phonological awareness are 

likely to encounter more difficulties in learning to spell in an alphabetic orthography. 

 

5.3 Pseudoword Reading 

The results of the pseudoword reading task partially confirmed the hypothesis 

that Group A should outperform Group B, who in turn should outperform Group C in 

pseudoword reading. Consistent with the hypothesis, Group A read significantly more 

pseudowords (M = 78.9%) than Group B (M = 49.4%). However, inconsistent with 

the hypothesis, Group B did not demonstrate significantly better performances than 

Group C (M = 40.1%) in the pseudoword reading task. In addition, like the 

pseudoword spelling task, the results of the pseudoword reading task are not in 

accordance with the assumption that the mastery of letter-sound correspondences is 

sufficient for successful spelling and reading in an alphabetic orthography (Treiman, 

et al., 1993). First of all, the three groups of children all received sufficient 
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letter-sound correspondence instructions required for successful reading in the present 

study, but only Group A could attain nearly 80% reading accuracy, whereas Group B 

and Group C accurately read less than half of the pseudowords. Recall that the 

orthographic structures of the pseudowords were designed to be fairly regular 

involving no conditional phonological rules. Besides, all of the phonemes used in the 

pseudoword reading task were similar to those in Mandarin Chinese in terms of place 

of articulation (e.g., the English consonants [p], [t], [f], [s], [l] and [n] are similar to 

the Chinese consonants ㄆ, ㄊ, ㄈ, ㄙ, ㄌ and ㄋ, respectively) or tongue position 

(e.g., the English vowels [Q], [I], [�], and [Ã] are similar to the Chinese vowels ㄚ, 

ㄧ, ㄛ, and ㄜ, respectively). Theoretically, the constituent phonemes of the 

pseudowords should not create serious articulation problems for Chinese-speaking 

children. Even with this nondemanding pseudoword reading task, Group B and Group 

C still performed significantly more poorly than Group A in this task. In addition, 

group differences in pseudoword reading between Group A and Group B remained 

significant after the confounding variables such as English receptive vocabulary and 

letter-sound readiness were controlled for separately or collectively. Therefore, it 

appeared that it was the difference in L1 phonological awareness at the phonemic 

level, rather than at the onset-rime level, that might distinguish good readers (i.e., 

children of Group A) from poor readers (i.e., children of Group B and Group C).  

The examination of children’s performances on pseudoword reading in terms of 

types of syllable structures (i.e., CVC, CVCC, CCVC and CCVCC) further 

demonstrated that phonemic awareness played a more crucial role in pseudoword 

reading than onset-rime awareness. In the present study, Group A displayed 

significantly better reading performances in all types of syllable structures than Group 

B. However, Group B had better reading performances than Group C only in the most 

complex CCVCC structure, but not in other simpler CVC, CVCC and CCVC 
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structures. These results showed that good phonemic awareness (i.e., enjoyed by 

Group A) might help children successfully cope with all types of syllable structures, 

from the simplest CVC structure to the more complex CVCC, CCVC and CCVCC 

structures. Children with better onset-rime awareness but poorer phonemic awareness 

(i.e., Group B) did not show an advantage in pseudoword reading except in words 

with the most complex CCVCC structure when compared with children with poorer 

phonological awareness both at the onset-rime level and the phonemic level (i.e., 

Group C). It should be noted, however, that the better performance for Group B in the 

reading of CCVCC words over Group C should be interpreted in the context that 

Group B, though with equivalent level of onset-rime awareness as Group A, 

performed more poorly on words of different syllabic structures, including CCVCC. 

Thus, it would be inappropriate to say that good onset-rime awareness was a critical 

component skill for reading CCVCC words because if that was the case, Group A and 

Group B should have performed at approximately the same level in the reading of 

CCVCC words given their equivalent level of onset-rime awareness. It appeared that 

phonemic awareness was more critical for alphabetic reading, whereas onset-rime 

awareness, a more rudimentary level of phonological awareness, might lead to better 

reading performances only when compared to children with very poor phonological 

awareness and when the reading task was demanding.  

The analyses of the phonological units and reading components allowed us to 

take a further step into investigating the relative importance of the two levels of 

phonological awareness in reading. As revealed in the results, Group A, who was 

good in phonemic awareness, exceeded Group B and Group C, who were poor in 

phonemic awareness, in reading all types of the phonological units and reading 

components. However, Group B did not show better reading performances in the 

different phonological units and reading components than Group C in spite of having 
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better onset-rime awareness than Group C. These results again suggested that 

phonemic awareness was more essential than onset-rime awareness in enhancing 

children’s reading accuracy. 

Unlike the spelling task, the vowels of the pseudowords did not pose too much 

difficulty for Group B and Group C in the reading task when compared with other 

parts of the pseudowords. There were two possible explanations. First, unlike the 

words to oral dictation, the printed words made all of their component letters explicit 

and visible to the readers. According to this view, as long as children mastered 

letter-to-sound correspondences and made use of the visual cues (i.e., printed letters), 

which were not available in the pseudoword spelling task, they should be able to read 

the vowel part of the pseudowords with reasonable accuracy. Second, the children’s 

“not too low” reading accuracy rate of the vowel part of the pseudowords might 

reflect the relative ease of vowel production in relation to consonant production. With 

this relative ease of articulation, children were not discouraged from pronouncing the 

vowels.  

In the current study, to correctly read an unfamiliar word, not only the sounds of 

the constituent letters had to be identified first, but these identified sounds needed to 

be appropriately blended together as well (Wanzek & Haager, 2003). Problems with 

sound blending might thus affect word reading accuracy. In the present study, a 

certain portion of the reading errors were caused by failing to appropriately blend the 

constituent sounds of the pseudowords, though those sounds were correctly mapped 

onto their corresponding letters. Vowel epenthesis, which is usually found in EFL 

students’ reading (Lin, 2001), was characteristic of these reading errors. As shown in 

the results, of all the reading errors, Group A, Group B and Group C made 27.6%, 

44.0% and 56.2% vowel epenthesis errors, respectively. One possible explanation for 

vowel epenthesis errors relates to preference for open syllables (Lin, 2001). Lin 
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suggested that EFL children often adopted the strategy of vowel epenthesis to break 

up the more complex and the more marked syllables (e.g., CVC(C), or CCV) into the 

least marked syllables (e.g., CV). Although preference for open syllables might 

account for children’s use of vowel epenthesis in reading English words, it failed to 

explain why the three groups of children differed in their percentages of the use of 

vowel epenthesis. Group differences in phonological awareness appeared to provide a 

ready explanation for this. In English, an isolated consonant is usually read with an 

extra vowel (normally a schwa) for pronounceablility and audibility (Lin, 2001). It 

appeared that children with higher phonological awareness were better than those 

with lower phonological awareness in segmenting the extra vowel that was attached 

after an isolated consonant and in deleting the extra vowel when they were to blend 

the constituent sounds of the pseudoword together. 

The above observation was further supported by the analyses of the different 

types of epenthesis errors. Recall that the epenthesis errors were put into three 

categorizes according to where the vowel was inserted: C_C, C_V, and C_#. The three 

groups of children did not differ from one another in the rate of the “C_C” errors and 

the “C_#” errors. This might just reflect Chinese EFL children’s frequent use of vowel 

epenthesis in reading the English words that contain consonant clusters (i.e., “C_C”) 

or word-final obstruents (i.e., “C_#”) (i.e., preference for open syllables; Lin, 2001). 

However, preference for open syllables might not very well account for the finding 

that Group A made significantly fewer “C_V” errors than Group B and Group C 

because the C-V combination was an open syllable per se, and it would be redundant 

to insert an extra vowel in the C-V boundary to form an open syllable. For example, 

the misreading of the pseudoword pos as [p«�s] could not be attributed to preference 

for open syllables because [p] and [�] themselves could form the open syllable [p�] 

without [«]-epenthesis. The significant difference in the rates of the “C_V” errors 
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between Group A and Group B might be caused by their differences in L1 

phonological awareness at the phonemic level. Children with better phonemic 

awareness made the “C_V” errors less often because they were more able to delete the 

vowel or the schwa that was attached after an isolated consonant. The consonant with 

its extra vowel deleted was then blended with the vowel of the pseudoword in the 

reading task.  

On the other hand, Group B did not differ from Group C in the rates of the 

“C_V” errors. Supposedly, Group B should make significantly fewer “C_V” errors 

than Group C because the high degree of onset-rime awareness (i.e., enjoyed by 

Group B) should be sufficient for Group B to split an isolated consonant (i.e., an onset) 

from the extra vowel attached after it (i.e., a rime). For example, when reading the 

pseudoword pos, Group B should be able to make use of their onset-rime awareness 

ability to break up the open syllable [p«] (i.e., [p] read in isolation) into [p] (i.e., onset) 

and [«] (i.e., rime), and then combine the pure [p] with [�s] in order to read out [p�s]. 

However, the results of the present study did not show that Group B was more 

capable than Group C in blending C to V in a pseudoword. It might be that the 

onset-rime awareness measured by the sound oddity test in the present study was not 

sensitive enough in distinguishing Group B from Group C in their performances of 

the pseudoword reading task, as it was in the pseudoword spelling task. In the present 

study, children had to appropriately blend the constituent sounds of a pseudoword 

together to obtain an accurate reading of that word. Such a process required synthetic 

phonological awareness to a great extent (for similar ideas, see Wanzek & Haager, 

2003). However, the sound oddity test used in the present study was more likely to 

measure analytical phonological awareness, the awareness that is pivotal in spelling 

achievements. In addition, the sound oddity test has been shown to be less predicative 

of and less correlated with children’s reading ability than the more difficult sound 
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blending test (Adams, 1990). Given these, children’s phonological awareness assessed 

by the sound oddity test as an indicator of their reading ability (but not their spelling 

ability) might be underestimated in the present study. Consequently, the children with 

better onset-rime awareness (i.e., Group B) and those with poorer onset-rime 

awareness (i.e., Group C) displayed compatible performances in pseudoword reading 

(including the “C_V” errors), but not in pseudoword spelling. Nonetheless, that 

onset-rime awareness plays no part in learning to read in an alphabetic orthography 

might still be a possible explanation for Group B’s and Group C’s comparable 

performances in the pseudoword reading task, and it cannot be dismissed without 

further investigation into this issue. Finally, as far as the results of the present study 

could demonstrate, good L1 phonemic awareness appeared to play a critical role in 

alphabetic reading for the children with a logographic background. If they only had 

good L1 onset-rime awareness, but lack of good L1 phonemic awareness, they were 

likely to encounter more difficulties than children with better L1 phonemic awareness 

in reading an alphabetic orthography. 

 

5.4 Conclusion 

This study has made a first attempt to explore whether Chinese-speaking 

children, like their counterparts with an alphabetic L1 literacy, have phonemic 

awareness in addition to onset-rime awareness. The results showed that a large portion 

of Chinese-speaking children had developed their phonological awareness to the 

phonemic level as evidenced by their “above the chance level” scores in the 

nucleus/coda oddity test. Although this finding is against the general assumption that 

Chinese speakers do not have phonemic awareness, it is in keeping with some recent 

research proposals that phonemic representations of syllables are possible in Chinese. 

This study further investigated the relative roles of onset-rime awareness and 
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phonemic awareness in the spelling and reading abilities of English. As for spelling, 

although children with better L1 onset-rime awareness displayed better spelling 

performances than those with poorer L1 onset-rime awareness, they were not as good 

spellers as those with better L1 phonemic awareness, suggesting that 

Chinese-speaking children’s L1 phonemic awareness is essential for reaching 

complete spelling literacy of English, while L1 onset-rime awareness is more likely to 

pave the way for this end. As for reading, children with better L1 onset-rime 

awareness did not perform better than those with poorer L1 onset-rime awareness, and 

these two groups showed relatively lower reading performances than children with 

better L1 phonemic awareness, suggesting that onset-rime awareness may not play a 

critical role in the acquisition of English word reading ability; rather, good phonemic 

awareness must be acquired by Chinese-speaking children to totally master English 

word reading skills. In addition, the results obtained from the pseudoword spelling 

and reading tasks that children with poorer L1 phonological awareness were less 

skilled in English word spelling and reading further supported the theory of LCDH 

(Ganschow, Sparks, & Javorsky, 1998; Sparks, Ganschow, & Pohlman, 1989; Sparks 

& Ganschow, 1991), which suggests that deficits in L1 processing, especially those in 

the process of L1 phonological /orthographic codes, often result in to foreign 

language learning difficulty. 

Taken together, Chinese-speaking children have developed phonemic awareness 

when they are reaching fourth grade. The development of phonemic awareness lags 

behind that of onset-rime awareness. Yet individual differences in phonemic 

awareness appear to play a critical role in accounting for individual differences in the 

acquisition of the spelling and reading abilities of an alphabetic orthography. There is 

a limitation in the present study. The phonological awareness test used in the present 

study was the sound oddity test, the measure that appeared to be more useful in 
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explaining individual differences in alphabetic word spelling than in alphabetic word 

reading due to its analytical nature. In other words, the phonological awareness that is 

sensitive to alphabetic reading may not be the awareness assessed by the sound oddity 

test in the present study, but by, for example, the sound blending test. Further studies 

should take the sound blending test into consideration in order to get a more 

comprehensive understanding of the real phonological mechanism governing 

children’s spelling and reading performances. 

 


