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Chapter 3 
Methods 

 
3.1 Participants 

A group of 192 fourth-grade Chinese-speaking children recruited from seven 

classes (one class from an elementary school in Taipei City, and six classes from an 

elementary school in Taipei County) participated in this study. The children were 

administered two participant selection tests in groups of 20 to 30. These tests were L1 

onset/rime oddity test and L1 nucleus/coda oddity test. The former test measured 

phonological awareness at the onset-rime level; the latter at the phonemic level. The 

children were divided into three groups according to their performances on the two L1 

phonological awareness tests. Group A consisted of children with good onset-rime 

awareness and good phonemic awareness, Group B consisted of children with good 

onset-rime awareness but poor phonemic awareness, and Group C consisted of 

children with poor onset-rime awareness and poor phonemic awareness. Caution was 

particularly taken so that (1) the onset-rime awareness scores of Group A and Group B 

were comparable but higher than that of Group C, and (2) the phonemic awareness 

scores of Group B and Group C were comparable but lower than that of Group A. 

Given that onset-rime awareness is an earlier developing ability than phonemic 

awareness (Goswami & Bryant, 1990), it is not plausible to find a group of children 

with good phonemic awareness but poor onset-rime awareness.  

 

3.1.1 Participant Selection Tests 

In this study, all of the 192 children were administered two L1 phonological 

awareness tests, an onset/rime oddity test and a nucleus/coda oddity test. One 

measured the phonological awareness at the onset-rime level and the other at the 

phonemic level. 
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Onset/rime oddity test. This test measured children's phonological awareness at 

the onset-rime level. In this test, the children were given 20 triads of monosyllabic 

spoken words (see Appendix A) and were asked to select from the triad the “odd” 

word that sounded differently from the other two. The monosyllabic words in each 

triad had the same tone (either Tone 1 or Tone 4),1 rather than different tones, since 

test words with different tones have been shown to make the oddity test more difficult 

(Hu & Catts, 1998). In half of the triads, the odd word in each triad did not alliterate 

with the other two (e.g., [lAw51] › [li51]› [kP51]), and in the other half, the odd word 

in each triad did not rhyme with the other two (e.g., [tÏP55]› [xej55]› [kP55]). Each 

triad was recorded into a sound file by using the Super MP3 Recorder V2.5 software 

on a Compaq notebook. The three test words in each triad were presented as a set 

three times to the children, accompanied by three enlarged versions of numbers, 1, 2, 

and 3, respectively. While playing the sound file, the experimenter pointed to the 

corresponding number that represented the test sound. The children were required to 

circle on an answer sheet the number that represented the odd spoken word according 

to the onset or the rime designated by the experimenter. Prior to the test session were 

four practice trials, during which the experimenter explained to the children why a 

spoken sound in a triad was the odd one and ensured that the children understood the 

task. The scoring was one point for each correct response (Max = 20). 

 

Nucleus/coda oddity test. This test measured children's phonological awareness 

at the phonemic level. The procedure was identical to that of L1 onset/rime oddity test 

except that the odd word in each triad was the one differing in nucleus or coda rather 

                                                
1 Tone 1 and Tone 4, rather than Tone 2 and Tone 3, were assigned in the test sounds for two reasons: 
(1) Tone 1 and Tone 4 are acquired earlier and thus easier to perceive than Tone 2 and Tone 3 in 
Chinese-speaking children (Li & Thompson, 1976). (2) Tone 2 or Tone 3 in succession would cause 
tone sandhi, which would make the test words surface with different tones. 
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than in onset or rime. In this test, there were 20 triads of monosyllabic spoken words. 

These words were constructed with an initial consonant combined with a falling 

diphthong (e.g., [kow]) or a VN rhyme (e.g., [kaN]) (see Appendix B). The 

monosyllabic words in each triad shared the same tone (either Tone 1 or Tone 4) to 

control for the effect due to differences in tone (Hu & Catts, 1998). In half of the 

triads, the odd word in each triad contained a different nucleus from the other two 

(e.g., [laj51]› [tÏˇoN51]› [kow51]).2 In the other half, the odd sound in each triad 

contained a different coda from the other two (e.g., [tˇaj55]› [pej55]› [moN55]).3 The 

test stimuli in this test were presented in the same way as in the onset/rime oddity test. 

The children were told to pay special attention to the nucleus or the coda part of the 

spoken word, and then to circle on an answer sheet the number representing the odd 

word, based on the criterion (i.e., the nucleus or the coda) designated by the 

{experimenter. The test session was preceded by four practice trials, during which the 

experimenter taught the children how to do this task and ensured that they understood 

the task. One point was given for each correct response (Max = 20). 

 

3.1.2 Grouping Characteristics of the Participants in the Initial Pool 

Thirty children in Group A, 31 children in Group B, and 39 children in Group C 

were initially identified. Table 1 presents the performances of the three groups of 

children in the two L1 phonological awareness tests.  

 

 

 

                                                
2 Caution was particularly taken so that the nuclei or the vowels to be compared and contrasted belong 
to different underlying phonemes (e.g., [a] in [laj] and [o] in [tÏˇoN] belong to /a/ and /W/, respectively) 
3 The triad in which two nasal sounds (alveolar /n/ and velar /N/) are to be compared is not included 
because the two nasal sounds are more likely to tap the task of perception, rather than phonological 
awareness.  
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Table 1 
Pairwise Comparisons of L1 Phonological Awareness Scores for the Three Groups 
Initially Identified 

  n M SD t-value 
Group A 
Group B 

30 
31 

18.9 
18.5 

1.2 
1.1 

1.2*** 
 L1 onset-rime oddity 

(Max = 20) Group B 
Group C 

31 
39 

18.5 
11.3 

1.1 
2.1 

17.2*** 
 

Group A 
Group B 

30 
31 

16.9 
8.8 

1.4 
2.1 

17.6*** 
 L1 nucleus-coda oddity 

(Max = 20) Group B 
Group C 

31 
39 

8.8 
8.4 

2.1 
1.9 

0.7*** 
 

Note. *** p < .001 
 

As shown in Table 1 Group A and Group B did not differ in their onset/rime 

oddity scores (t(59) = 1.2, p > .05), while Group A had a higher nucleus/coda oddity 

score than Group B (t(59) = 17.6, p < .001). Group B and Group C did not differ in 

their nucleus/coda oddity scores (t(68) = 0.7, p > .05), while Group B had a higher 

onset/rime oddity score than Group C (t(67) = 17.2, p < .001). These results 

confirmed the grouping characteristics of the participants for the purpose of the 

present study: children in Group A had better phonological awareness at both the 

onset-rime and the phonemic level; children in Group B had better onset-rime 

awareness but poorer phonemic awareness; children in Group C had poorer 

phonological awareness at both the onset-rime and the phonemic level.  

Each child from the initial pool individually received a simple letter-to-sound 

and sound-to-letter correspondence instruction, followed by one English pseudoword 

spelling task and one English pseudoword reading task. The spelling task was 

administered before the reading task to avoid children’s retention of the orthographic 

patterns of the pseudowords in the reading task, which might be brought into the 

pseudoword spelling task. Given that the phonological awareness tasks employed in 

the present study placed high demands on children’s memory resources, children’s 

memory was measured by a digit span task to control for the variance in memory. 



 37 

Finally, children’s English receptive vocabulary was measured so that individual 

differences in experiences with the English language could be statistically controlled. 

The English receptive vocabulary task was included in this study for two reasons. 

First, the measure of vocabulary has been used in many studies as an index for 

children’s general oral English proficiency and their English status (e.g., Wang & 

Geva, 2003). Second, it has been found that children’s L1 phonological awareness is 

related to their ability to learn FL vocabulary (Hu, 2003). Therefore, the English 

vocabulary task could help us to examine whether the relationship between children’s 

L1 phonological awareness and their English spelling and reading abilities, if any, was 

an artifact of the mediation of the children’s English vocabulary knowledge. 

 

3.2 Materials and Procedure 
 
3.2.1 Control Tests 

Digit span. According to Bradley and Bryant (1983), the sound oddity task 

requires children to maintain three or four spoken words in working memory, to 

compare and contrast the sound structures of those words, and finally to identify the 

odd one that contains a different sound from the others based on the designated 

phonological units (e.g., onset and rime). Such a process puts heavy loads on memory. 

In order to control for the effect of the variance in memory on the interpretation of the 

results of the present study, children’s memory capacity was measured by a digit span 

task, following a standardized procedure in the literature. In this task, the 

experimenter read a list of digits (from 4 to 12 digits) at the rate of one digit per 

second to the child, and the child was asked to repeat the list of digits in the same 

order in which the digits had just been presented. There were two trials at each list 

length. The task was stopped after the child could not consecutively repeat two trials 

of the same length. The scoring was based on the maximum number of digits that the 
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child could recall. 

 

English receptive vocabulary. In this task, 40 three- or four-picture plates were 

used as the test materials (Lee, 2000; see Appendix C for some examples). The 

children were required to pick out from each plate the picture (illustrating either 

objects or actions) that best fit the meaning of the stimulus word orally provided by 

the experimenter. One point was given for each correct response (Max = 40). The 

reliability of this task (Spearman-Brown) is .90. 

 

3.2.2 Letter Sound Learning 

Letter-sound knowledge is one of the prerequisites for learning to spell and read 

in an alphabetic language. This task was to prepare the children with the requisite 

letter-sound knowledge that they might not have mastered before they attended the 

pseudoword spelling and reading tasks. This would ensure that children were 

equipped with the requisite letter-sound knowledge to perform the spelling and 

reading tasks. The task was designed based on Hu’s (2004) study. In this task, the 

child was required to learn the letter-to-sound and the sound-to-letter correspondences 

of ten English lowercase letters (see Appendix D). The letter-to-sound and the 

sound-to-letter conversion rules of the ten English letters were necessary for 

successful performances in the spelling and the reading tasks subsequently 

administered. The ten English letters included four letters representing vowels (i.e., 

a-[é], i-[ç], o-[O] and u-[U]) and six letters representing consonants (i.e., p-[p], t-[t], 

f-[f], s-[s], l-[l], and n-[n]). The six consonants were subjected to three categories: (a) 

stops (i.e., [p] and [t]), (b) fricatives (i.e., [f] and [s]), and (c) sonorants (i.e., [l] and 

[n]]). During the test, the ten letters were presented to the child in a row, and the child 

was asked to orally give the name of the ten letters. One point was given for each 
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correct letter naming (Max = 10). The child who could not name more than eight 

letters was excluded from the following tasks. After naming the ten letters, the child 

was required to say the sound that each of the ten letters represented one by one. The 

child’s first attempt to say the sound (i.e., the pre-training phase) was scored 

following the criterion that one point was given for each response if it was the same as 

the target which was to be used in the subsequent pseudoword spelling and reading 

tasks. If the sound provided by the child was a legal alternative but was not the same 

as the target specified for the subsequent pseudoword spelling and reading tasks, the 

response was not given a credit. For example, [�] as a response to letter o was given 

one credit but [A] (as in box) was not even though both are possible sounds for the 

letter o. This was so because, for the purpose of the present study, we intended to 

measure the child’s readiness for the subsequent pseudoword spelling and reading 

tasks rather than the child’s letter-sound knowledge. During the learning phase, 

corrective feedback was given if the child gave no responses or made a mistake. 

There were eight trials of instruction; each trial consisted of the instruction of the ten 

letter-to-sound correspondences. The instructional procedure stopped at the eighth 

trial or when the child mastered the letter-to-sound correspondences for two 

consecutive trials. The child who could not learn the 10 letter-to-sound 

correspondences within the eight opportunities provided was not allowed to 

participant in the pseudoword spelling and reading tasks. 

After the letter-to-sound learning task, the child was administered a 

sound-to-letter learning task. This time, the child was offered the ten sounds 

pronounced by the experimenter and was required to write down the letters that 

represented the sounds. The child’s first attempt to write the letter (i.e., the 

pre-training phase) was scored following the criterion that one point was given for 

each response if it was the same as the target letter which was to be used in the 
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subsequent pseudoword spelling and reading tasks. If the letter written by the child 

was a legal alternative but was not the same as the target specified for the subsequent 

pseudoword spelling and reading tasks, the response was not given a credit. For 

example, ‘u’ as a response to sound [Ã] was given one credit but ‘o’ (as in mother) 

was not even though both are possible sounds for the sound [Ã]. This was so because, 

for the purpose of the present study, we intended to measure the child’s readiness for 

the subsequent pseudoword spelling and reading tasks rather than the child’s 

letter-sound knowledge. During the learning phase, corrective feedback was given if 

the child gave no responses or made a mistake. There were eight trials of instruction; 

each trial consisted of the instruction of the ten sound-to-letter correspondences. The 

instructional procedure stopped at the eighth trial or when the child mastered the 

sound-to-letter correspondences for two consecutive trials. The child who could not 

learn the 10 sound-to-letter correspondences within the eight opportunities provided 

was not allowed to participant in the pseudoword spelling and reading tasks. 

 

3.2.3 Pseudoword Spelling 

In the pseudoword spelling task, the child was asked to spell four types of 

monosyllabic pseudowords varying in syllable structures: (a) CVC structure, (b) 

CVCC structure, (c) CCVC structure, and (d) CCVCC structure. There were four 

pseudowords in each type, resulting in a total of 16 pseudowords. The 16 

pseudowords were made up of the ten letters used in the letter-sound learning task 

(see Appendix E). The pseudowords were constructed based on the following 

stipulations: (a) All of the pseudowords obeyed English phonotactic constraints; (b) 

the two sonorants [l] and [n] did not appear syllable-finally because the child was not 

taught how the two sonorants were realized phonetically in syllable-final position in 

the letter sound learning task; and (c) the spelling for each pseudoword was regular 
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and consistent, involving no conditional rules. The child listened to each pseudoword 

read by the experimenter three times and spelled the pseudoword on an answer sheet, 

where the ten lowercase letters were printed on the top. Before the task, a practice 

item was provided in order to familiarize the child with the way of doing the task. 

Children’s spelling performances were scored in four different ways: (a) based on the 

number of correctly spelled pseudowords: one point was given for each correct 

spelling of the pseudoword (Max = 16); (b) based on the syllable structures of the 

pseudowords--CVC, CVCC, CCVC and CCVCC: each type had a maximum score of 

four; (c) based on the phonological units of the pseudoword irrespective of other parts 

of spelling: one point was given for each correctly spelled onset (Max = 16) / nucleus 

(Max = 16) / coda (Max = 16); (d) based on the spelling components of the 

pseudoword irrespective of other parts of the spelling: one point was given for each 

correct initial consonant (Max = 16) / final consonant (Max = 16) / initial consonant 

cluster (Max = 8) / final consonant cluster (Max = 8). 

 

3.2.4 Pseudoword Reading 

In this task, the child read four types of pseudowords constructed with the ten 

letters used in the letter-sound learning task. The four types of pseudowords were 

CVC, CVCC, CCVC, and CCVCC. Each type had four pseudowords, resulting in a 

total of 16 pseudowords (see Appendix F). These pseudowords were different from 

those used in the spelling task, but were created with the same stipulations depicted in 

the spelling task. The test stimuli were displayed with the Microsoft PowerPoint 

software on a Compaq notebook, with one pseudoword presented on the screen per 

time. The child was asked to read out loud the pseudoword shown on the computer 

screen, and their responses were audio recorded for later transcription. Before the 

presentation of the test stimuli, one practice item was provided. Children’s reading 
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performances were scored in four different ways similar to those adopted in the 

spelling task: (a) based on the number of pseudowords correctly read: one point was 

given for each correctly-read pseudowords (Max = 16); (b) based on the syllable 

structures of the pseudowords--CVC, CVCC, CCVC and CCVCC: each type had a 

maximum score of four; (c) based on the phonological units of the pseudoword 

irrespective of other components of the pseudoword: one point was given for each 

correctly-read onset (Max = 16) / nucleus (Max = 16) / coda (Max = 16); (d) based on 

the reading components of the pseudoword irrespective of other components of the 

reading : one point was given for each correctly-read initial consonant (Max = 16) / 

final consonant (Max = 16) / initial consonant cluster (Max = 8) / final consonant 

cluster (Max = 8). 

 


