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Abstract 
 

 

The phonological awareness development of bilingual children has been discussed from the 

viewpoint of whether they have an advantage compared to monolingual children. Some 

previous studies discovered that there were language pairs where bilingual children could 

have no advantage in it. However, it has not been clarified yet how bilingual children with 

such a language pair develop phonological awareness. The purpose of this study was to give 

an example of such a language pair and analyze bilingual children’s phonological awareness 

development in comparison with that of monolingual children.  

     This study examined how 3- to 7-year-old Swedish/Danish-Japanese bilingual children 

developed Japanese phonological awareness in comparison with the corresponding Japanese 

children. Forty-five children (26 bilingual children and 19 Japanese children) participated in 

this study. The bilingual children lived in Sweden or Denmark and had Swedish or Danish as 

their strong language in general but they also spoke Japanese on a daily basis. On the other 

hand, the Japanese children used exclusively Japanese at home as their sole first language. 

The children were individually tested on two types of Japanese syllables (fundamental 

syllables and special syllables). The fundamental syllable section had three types of tasks 

(segmentation task, abstraction task and identification task) and the special syllable section 

had one type of task (segmentation task).  

     The results showed no advantage for the bilingual children in Japanese phonological 

awareness development in comparison with the Japanese children. While the bilingual 

children developed Japanese phonological awareness with age and/or letter knowledge in the 

same way as the Japanese children, their developmental rate was generally slower than that of 

the Japanese children. Two factors appear to play a part in this finding: first, the fact that 

Swedish and Danish are phonologically different from Japanese so knowledge of these 

languages did not help the children to discover Japanese phonological structure. Second, the 

amount of exposure to Japanese for bilingual children was significantly less even though they 

spoke and understood the language well. Thus, this study suggests that bilingual children can 

have difficulty with regard to phonological awareness development in one of their languages 

when the other language is not conducive to the discovery of this language’s phonological 

structure and when exposure to this language is limited, even if they speak and understand the 

language well.  
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1. Introduction  
 

 

 

When children begin to learn to read, they are expected to have developed various kinds of 

linguistic abilities which become the basis of literacy acquisition. These abilities are 

indispensable for learning to read and write. In the case that children do not for some reason 

sufficiently develop these abilities, there is a strong possibility that they will experience 

difficulty in acquiring literacy skills. 

     One of these abilities is phonological awareness. Phonological awareness is a phonological 

processing ability which includes the ability to distinguish and manipulate individual 

phonological units in words. Because written language is a representation of spoken language 

in print form, the first step of literacy acquisition is to comprehend the relationship between 

sounds and letters. For that purpose, children need to have an understanding of what sounds 

individual words are composed of. It is phonological awareness that enables children to 

distinguish individual sounds in a word.     

     Phonological awareness has attracted considerable attention during the last fifty years. A 

large number of studies have been carried out in order to clarify how phonological awareness 

develops and how phonological awareness is related to literacy acquisition. Although 

discussion relating to phonological awareness still continues among researchers, there are 

theories on phonological awareness development and the relationship between phonological 

awareness and literacy acquisition that have been widely accepted. However, such studies 

have been mostly conducted on monolingual children with alphabetic languages, especially 

English. Therefore, there remain many questions on phonological awareness development for 

bilingual children. There are, in particular, few studies on the phonological awareness of 

bilingual children with two languages which are significantly different in terms of 

phonological structure.  

     The purpose of this study was to investigate how bilingual children with two 

phonologically different languages developed phonological awareness in comparison with 

monolingual children. In this study, 3- to 7-year-old Swedish/Danish-Japanese bilingual 

children were examined on Japanese phonological awareness, and the results were analyzed in 

comparison with those of the corresponding Japanese children.  
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2. Literature Review 
 

 

 

2.1 What is phonological awareness?       
 

As discussed above, phonological awareness is a phonological processing ability that is 

important because it is closely related to learning to read. Although phonological awareness is 

indispensable for literacy acquisition, it is not necessary for communication in spoken 

language. Spoken language is heard in order to comprehend what the speaker says (Morais, 

1991). Therefore, speakers and listeners do not need to have conscious access to the 

segmental structure of speech (Lundberg and Hoien, 1991) or consider which sounds 

individual words consist of (Hara, 2001). 

     During the pre-literal period, children are only engaged with verbal communication, and 

the focus of their attention is on meaning in order to comprehend messages. However, 

children are required to have awareness of language structure when they learn to read. 

Because written language is a representation of spoken language in written form, children 

need to have an understanding of the relationship between sounds and letters. It is the concept 

of language structure that helps children to understand the relationship, and it is metalinguistic 

awareness that enables children to pay attention to language structure.  

     Metalinguistic awareness is the ability for reflecting on and manipulating the structural 

features of a language, and is composed of varied aspects such as phonological awareness, 

semantic awareness, syntactic awareness, pragmatic awareness and morphological awareness 

(Kuo and Anderson, 2008). Although all of the components are important for written 

language acquisition, it is phonological awareness that has received the most attention 

because phonological awareness is indispensable for analysing the relationship between 

sounds and letters in a language (Gillon, 2004). Therefore, a large number of studies have 

been carried out in order to clarify how children develop phonological awareness and in 

which ways phonological awareness is related to reading acquisition. 

     Phonological awareness is, therefore, defined as the ability to notice phonological 

structures of spoken words and to distinguish and manipulate individual sounds in words 

(Anthony and Francis, 2013; Gillon, 2014). For example, phonological awareness enables 

children to understand that “butter” and “button” have the same sound at the beginning and 

that “hat” becomes /at/ without /h/ (Anthony and Francis, 2013). In order to read and write, 

children need to understand how a word is segmented into individual phonological units and 

how individual phonological units correspond to a letter or a cluster of letters.  

     Because phonological awareness is indispensable for learning to read, children’s 

performance in literacy acquisition varies according to which stage of phonological awareness 

development children are at. Gillon (2004) provides an example: in a spelling exercise, a 6-

year-old child spelled shat for shark, gwm for girl and cta for cake while another child of the 

same age who had a similar educational background and comparable nonverbal and receptive 

language abilities wrote shiak for shark, gale for girl and kaek for cake. The former child’s 

performance suggests that he had partial knowledge of the relationships between phoneme 

and grapheme because he spelled the initial phonemes according to phonological awareness 

knowledge. On the other hand, the latter child applied phonological awareness knowledge for 

an entire word and attempted to integrate phonological awareness knowledge with visual 

orthographic knowledge. Therefore, Gillon explains that the latter child is at closer stage to 

the mastery of correct spellings. In this way, phonological awareness plays an important role 

when children segment individual sounds in a word, when children learn how a sound 
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corresponds to a letter or a cluster of letters, and when children acquire orthographic 

knowledge. Also, phonological awareness ability has predictive power with regard to how far 

a child is from the mastery of correct spellings (Gillon, 2004). 

     The predictive power of phonological awareness has two aspects: predicting the stage of 

spelling acquisition at which children are, as mentioned above, and predicting whether 

children will encounter difficulties when learning to read in later years. For example, 

concerning the latter, Lundberg, Olofsson and Wall (1980) gave a series of tests, including 

phonological awareness tasks, to 143 Swedish children and followed the children from 

kindergarten (6-7 years of age) through to grade 2 (8-9 years of age). The children’s general 

cognitive ability, reading ability in kindergarten, and reading and spelling abilities at school 

were also assessed. The results indicated that the assessment of their phonemic awareness 

skills in kindergarten was a strong predictor of reading and spelling in grade 1. The authors 

concluded that assessment of phonemic awareness skills in kindergarten could lead to 

identification of high-risk children who could encounter difficulty in literacy acquisition later, 

although they cautioned any researchers and teachers that phonemic awareness skills are not 

the sole or perfect predictor. In spite of its imperfection as a way of assessment, they 

emphasized the importance of phonemic awareness ability in reading and spelling acquisition 

and suggested a stimulating program in kindergarten that could help children develop 

phonemic skills so that all children were guaranteed to have sufficient phonological 

awareness to begin literacy acquisition.  

     A second study on the predictive power of phonological awareness looked at how children 

use this awareness in order to learn to read. Bryant, MacLean, Bradley and Crossland (1990) 

carried out a study with 64 English speaking children. They followed the children from 4-5 

years old to 6-7 years old. The children were, in total, tested 4 times on rhyme detection, 

alliteration detection, phoneme detection, reading, writing and arithmetic. They found that 

sensitivity to rhyme and alliteration were developmental precursors of phoneme detection, 

and these play a considerable role in learning to read. Moreover, the children used sensitivity 

to rhyme in order to group words with common spelling patterns. In other words, there is a 

specific phonological unit that is the most crucial in literacy acquisition because children can 

organize letter information in relation to sounds using its awareness.     

     A third study investigated the effects of a lack of phonological awareness at the beginning 

of literacy acquisition. Juel (1988) followed 54 English speaking children from first to fourth 

grades using the following tests: phonemic awareness, decoding, word recognition, listening 

comprehension, reading comprehension, spelling and writing. She found that the children who 

became poor readers had entered first grade with little phonemic awareness. The probability 

that a child would remain a poor reader at the end of fourth grade, if the child was a poor 

reader at the end of first grade, was .88. Also, by the end of fourth grade, the poor readers had 

still not achieved the level of decoding skill that the good readers had achieved at the 

beginning of second grade. That is to say, there is a strong possibility that children with little 

phonological awareness at the beginning of literacy acquisition experience longitudinal 

difficulty in learning to read. Phonemic awareness is critical to learning to decode words. 

Hence, low phonemic awareness contributes to slow acquisition of decoding, which leads to 

poor reading performance. Low phonemic awareness can be seen an underlying cause of poor 

reading performance.   

     Phonological processing deficits are also considered to be a cause of dyslexia (Gillon, 

2004). Children with dyslexia have difficulty in discovering phonological segments of spoken 

words and developing word recognition skills in reading. That is because they cannot bring 

the segmental units into conscious awareness. In consequence, children with dyslexia cannot 

grasp the orthographic principles of their language, and their word recognition remains non-
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automatic, slow, effortful and inefficient (Lundberg and Hoien, 1991). For example, children 

with dyslexia can make substitution errors because of their poor word recognition skill. Some 

substitution errors involve visually similar words but are not semantically or grammatically 

correct as follows: “We are taking part in a road safety lesson, they said” is read as “We are 

talking part of a road safety learning, that said.” Other substitutions includes semantic 

association as “arrived” is read as “returned” and substitution of phrases as “They were what” 

is read as “When they had” (Gillon, 2004).   

     In sum, phonological awareness is the ability to reflect on the phonological structure of a 

spoken language and to distinguish and manipulate individual sounds in a spoken language. 

Therefore, phonological awareness enables children to understand the phonological structure 

of their language and how individual sounds correspond to a letter or a cluster of letters. If 

children lack phonological awareness for environmental or developmental reasons, they will 

encounter difficulties in learning to read and write. Thus, phonological awareness ability has a 

crucial role in literacy acquisition. Phonological awareness, therefore, has attracted a great 

deal of attention from researchers and teachers for the purpose of clarifying how children 

acquire literacy skill and helping children with difficulty in literacy acquisition. The next 

section provides an overview of what phonological structure is.  

  

 

 

2.2 Phonological structure from the hierarchical viewpoint   
 

Children learning to read need an understanding of the phonological structure of their 

language so that they can connect the spoken form of a word with its written representation. 

Phonological structure at word level refers to the fact that a word is composed of a number of 

phonological units, which are connected with each other. As to phonological awareness, 

phonological structure needs to be considered from a hierarchical rather than linear viewpoint 

because phonological awareness is classified and represented according to the size of 

phonological units (Gillon, 2004).  

     Representing the phonological structure of a word hierarchically means that, first of all, 

phonological units are classified into three levels according to size: syllable unit, onset-rhyme 

unit and phoneme unit, in descending order. Individual units are related to each other in the 

following way: A word can be divided at the syllable level according to its stress pattern as a 

stressed syllable and an unstressed syllable. Each syllable can be divided further into an onset 

and a rhyme unit. An onset unit is composed of a consonant or a cluster of consonants that 

precedes a vowel, and a rhyme unit is composed of a vowel and the following consonants in 

the same syllable. An onset unit and a rhyme unit can be further segmented into individual 

speech sounds, which are called phonemes (Gillon, 2004). Figure 2.1 depicts how the 

phonological structure of the word “basket” can be hierarchically illustrated.  
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2.3 The development of phonological awareness in children?  
 

As mentioned above, there are three levels of phonological units according to size, so the 

question is how children develop phonological awareness of the respective units.  

     Previous studies have reported that children become increasingly sensitive to smaller and 

smaller units of a word as they grow older. That is to say, children become aware of words, 

followed successively by awareness of syllables, onset-rhyme and phonemes (Anthony and 

Francis, 2013; Carroll, Snowling, Hulme and Stevenson, 2003; Gillon, 2004). Also, children 

usually begin to show stable and evident phonological awareness after 4 years old (Gillon, 

2004).  

     Why children develop the awareness of a large unit earlier than a small unit is related to 

whether individual units can be pronounced in isolation. Syllables are the smallest segments 

of speech that can be articulated independently. Therefore, it is not difficult for children to 

perceive syllables and to segment words into syllables. On the other hand, individual 

phonemes cannot be pronounced, which means that there is no one-to-one correspondence 

between a segment of speech and a phoneme. Hence, phonemic segmentation requires that 

children isolate a phoneme from the others consciously (Morais, 1991; Tunmer and Rohl, 

1991). In sum, the order in which respective phonological units develop is decided according 

to how salient a unit is in terms of perception and articulation. The larger a unit is, the easier it 

is for children to perceive and isolate it. Therefore, phonological awareness development 

progresses from a larger unit to a smaller unit as follows: syllable unit, onset-rhyme unit and 

phoneme unit in sequence.            

     Although children develop phonological awareness of respective units through an invariant 

sequence, it does not mean that phonological awareness development automatically 

basket 

bas ket 

b 
(onset) 

as 
(rhyme unit) 

k 
(onset) 

et 
(rhyme unit) 

b a s k e t 

 

Word level:  

 

 

 

 

Syllable level:  

 

 

 

 

Onset-rhyme level: 

 

 

 

 

Phoneme level:  

Figure 2.1    Phonological structure of the word basket in a hierarchical manner.         

(adapted from Gillon, 2004,  p. 4)  
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progresses from one unit to the next. Generally, it is considered that phonemic awareness 

develops rapidly only when children begin to learn to read in contrast with syllable and onset-

rhyme awareness which increase prior to literacy acquisition (Anthony and Francis, 2013; 

Lundberg and Hoisen, 1991; Tunmer and Rohl, 1991). As a reason why only phonemic 

awareness develops through interaction with literacy acquisition, Carroll, Snowling, Hulme 

and Stevenson (2003) indicate that letter knowledge helps children to give attention to sounds 

independently of word meanings. Also, Lundberg and Hoisen (1991) explain that letter 

knowledge helps children to have the knowledge of phonological structure in their language. 

     To summarize, children develop the three units of phonological awareness in an invariant 

sequence from a larger unit to a smaller unit. The larger two units grow from general 

language skills without special literacy experience, and the smallest unit develops through the 

interaction with literacy acquisition. This is the reason why phonological awareness 

development is usually examined in relation to literacy acquisition.        

 

 

 

2.4 The measurement of phonological awareness   
 

There are a great variety of tasks which can be used for measuring phonological awareness. 

However, all the tasks are usually carried out in the same style. A word is given to a child, 

and then he/she is asked to distinguish or manipulate sounds of the given word, such as 

segmenting it into smaller units, identifying a sound in a specific place and counting how 

many sounds the given word has. Individual tasks are designed for measuring a specific unit 

of phonological awareness. The following are some examples from Gillon (2004) who 

collected and organized the tasks used by previous studies.  

 

Syllable Awareness 

 

 Syllable segmentation – for example, “How many syllables (or parts) in the word 

coffee?”  

 Syllable completion – for example, “Here is a picture of a rabbit. I will say the first 

part of the word. Can you finish the word ra____?” 

 Syllable identity – for example, “Which part of compete and compare sound the 

same?” 

 

Onset-Rhyme Awareness 

 

 Spoken rhyme recognition – for example, “Do these words rhyme: shell, bell?” 

 Spoken rhyme detection or rhyme oddity task – for example, “Which word does not 

rhyme: fish, dish, hook?” 

 Spoken rhyme generation – for example, “Tell me words that rhyme with bell?” 

 

Phonemic Awareness 

 

 Phoneme segmentation with words or non-words – for example, “How many sounds 

can you hear in the word it?” 

 Phoneme matching – for example, “Which word begins with the same sound as bat: 

horn, bed, cup?” 
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 Phoneme isolation – for example, “Tell me the sound you hear at the beginning of 

the word  food?” 

 Phoneme completion – for example, “Here is a picture of a watch. Finish the word 

for me: wa____” 

 Phoneme deletion – for example, “Say coat. Now say it again but do not say /k/” 

 

     In this way, phonological awareness is measured by asking a child to identify or 

manipulate one specific phonological unit in a word. When he/she can respond correctly, 

he/she is considered to have awareness of the unit that he/she could identify or manipulate. 

 

 

 

2.5 Phonological awareness and its development in languages other than 

English  
 

The previous sections provided a general overview of phonological awareness and its 

development. However, the studies that form the bases of the overview have been mostly 

conducted with English speaking children as their subjects. Therefore, the features of 

phonological awareness and its development stated above can be considered to reflect the 

paths taken by English speaking children. This raises questions such as whether phonological 

awareness is important for literacy acquisition for children with languages other than English 

and whether their phonological awareness develops in the same sequence and at the same rate 

as that of English speaking children.  

 

 

2.5.1 Phonological awareness in languages other than English  

 
Phonological awareness has been considered important for learning to read for children with 

any alphabetic language (Anthony and Francis, 2013; Kuo and Anderson, 2008). That is 

because alphabetic languages are sound-based, and each letter usually represents a phoneme 

(Chikamatsu, 1996). Therefore, children are required to make a map of how individual sounds 

correspond to individual letters or clusters of letters. It is phonological awareness that enables 

children to make the map.   

     An example of a non-alphabetic language is Chinese which uses a logographic writing 

system. Each Chinese character represents a morpheme, which is the smallest meaning-

bearing unit (Taylor, 2002). They do not have a systematic sound representation or a one-to-

one relationship between sound and symbol (Chikamatsu, 1996). Therefore, phonological 

awareness is less important to learn to read in Chinese than in English. Visual skill is more 

important than phonological skill in Chinese literacy acquisition (Taylor, 2002; Huang and 

Hanley, 1994). However, it does not mean that Chinese speaking children do not need to have 

phonological awareness in order to learn to read. Chinese speaking children are required to 

remember a few thousand Chinese characters. It is impossible to memorize all of them only 

visually. Therefore, children realize that Chinese characters with identical components may 

sound the same or similar, and they discover script-sound regularity. It is phonological 

awareness that enables them to discover it. That is to say, Chinese speaking children use 

phonological awareness in order to learn to read (Ho and Bryant, 1997a).  

     Another example of a non-alphabetic language is Japanese, which uses two types of 

writing systems: a logographic system and a syllabic system. The syllabic system is a sound-
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based script where each letter represents a syllable (Chikamatsu, 1996). Wydell and 

Butterworth (1999) reported the case of a dyslexic 16 year-old English-Japanese bilingual boy 

who had difficulties in English reading and writing but not in Japanese reading or writing. In 

order to explain why his dyslexic problem was confined to English only, they argued that 

Japanese reading and writing can be learned by rote without phonological awareness abilities 

because of the transparent relationship between Japanese letters and sounds. However, this is 

only one case of a dyslexic boy. Therefore, it cannot be said that phonological awareness is 

not necessary to learn to read Japanese. Indeed, another study (Seki, Kassai, Uchiyama and 

Koeda, 2007) indicates that Japanese children with dyslexia had problems learning to read 

because of a deficit in phonological awareness, although this was not the only cause of their 

dyslexia. They concluded that phonological awareness is crucial for decoding phonograms, 

which exist in the Japanese writing system.      

     In summary, it appears that phonological awareness is indispensable for any child who 

learns to read any language, although how much phonological awareness is required to learn 

to read varies from language to language according to writing system. The next section 

provides an overview of the development of phonological awareness in languages other than 

English.    

 

 

 

2.5.2 The development of phonological awareness in languages other than 

English     
            

According to Ziegler and Goswami (2005), who summarized varied cross-language studies 

concerning development of phonological awareness, children develop phonological 

awareness in the same sequence in any alphabetic language. That is to say, all children who 

speak alphabetic languages develop phonological awareness from a larger unit to a smaller 

unit. Table 2.1 shows the data that Ziegler and Goswami collected from previous studies in 

order to compare phonological awareness development in different languages. In those studies, 

the children in kindergarten and first grade were asked to count the number of syllables and 

phonemes in a word. As the data shows, younger children in any of the languages gave more 

correct responses in the syllable counting tasks than in the phoneme counting tasks. On the 

other hand, Ho and Bryant (1997b) conducted a study with Chinese speaking children, that is 

to say, speakers of a non-alphabetic language. They found that the Chinese speaking children 

became phonologically aware of a large unit first and progressed to smaller units. In 

conclusion, they indicated that Chinese speaking children developed phonological awareness 

in the same sequence as English speaking children. To summarize, research to date shows that 

any child with any language develops phonological awareness from a larger unit to a smaller 

unit.  

     However, Table 2.1 shows big variations in the developmental rate of phonological 

awareness according to language. For example, with regard to kindergartners, while almost all 

of the Turkish speaking children gave correct responses in the syllable task, this was true for 

less than half of the English speaking ones. With regard to the first graders, while all the 

Greek speaking first graders showed complete phoneme awareness, only 61% of the French 

speaking first graders responded correctly. The rate of increase of percentages between the 

kindergarteners and the first graders are also varied. Concerning phoneme counting tasks, for 

example, the percentage rose from 67% to 94% for Turkish speaking children while it was 

from 0% to 100% for Greek speaking children. Therefore, Ziegler and Goswami (2005) 

concluded that the age at which children develop which amount of phonological awareness 
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varies across languages. That is to say, the developmental rate of phonological awareness 

varies from language to language, although every child develops it in the same sequence. 

They stated that one crucial factor in the developmental rate is the phonological 

characteristics that individual spoken languages have.  

 

 

 

(Table 2.1)  Percentage of children in kindergarten and first-grade who gave correct responses 

in syllable and phoneme counting tasks in different languages.  

(adapted from Ziegler and Goswami, 2005, p. 5) 

 

Language 
Kindergartener (%) First grader (%) 

Syllable Phoneme Syllable Phoneme 

Turkish 94 67 98 94 

Italian 80 27 100 90 

Greek 85 0 100 100 

French 69 2 77 61 

English 48 17 90 70 

 

 

 

     The phonological characteristics of individual spoken languages are, therefore, of interest 

here. As already stated, spoken languages are composed of speech sounds, that is to say, the 

smallest phonological unit: phonemes (Rogers, 2005). According to Blake (2008), there are 

over 100 different speech sounds in the world, some of which are selected and used in each 

language. For example, English uses over forty phonemes, although the exact number varies 

according to varieties of English and the way some sounds are interpreted. Individual 

languages have rules about which phoneme is allowed to be placed in which position. 

Consequently, languages vary in what sequences of phonemes are allowed. For example, 

English allows a great range of consonant clusters at the end of a word. In Chinese 

(Mandarin), by contrast, only two consonants (/n/ and /ŋ/) are allowed at the end of a word 

(Blake, 2008). When a phoneme is combined with other phonemes, the phoneme cluster 

forms a larger phonological unit: an onset-rhyme unit or a syllable unit. The way that 

phonemes are combined varies from language to language. As a result, different languages 

have different phonological structures, and languages differ in the complexity of phonological 

structures. For example, languages vary in diversity of syllable types, occurrence of 

morphophonemic alternations and occurrence of vowel or consonant harmony (Durgunoglu 

and Öney, 1999).            

     Studies have examined the effect of characteristics of spoken languages on phonological 

awareness development by comparing children in two different languages. For example, 

Caravolas and Bruck (1993) conducted a study with 4- to 6-year-old Czech speaking children 

and English speaking children. They found that Czech speaking children developed awareness 

of phonemes, the components of an onset unit, earlier than the English speaking children, 

although the children in both groups showed awareness of the whole onset unit around the 

same age. They explain that the developmental difference results from the difference in the 

structure of complex onsets between those languages. In English, a phoneme can be 

exclusively combined with specific phonemes in order to form a complex onset. In the case of 

a phoneme /p/, it is the initial of a complex onset and is combined with only /r/ or /l/, such as 

[pr] or [pl]. On the other hand, in the formation of complex onsets, Czech allows phonemes to 
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combine with varied other phonemes in varied orders such as [pr], [pl], [ps], [spr],[spj], [lpj] 

or [fsp] and so on in the case of a phoneme /p/. That is to say, there is much more variation 

among complex onsets in Czech than in English. Consequently, Czech speaking children need 

to pay attention to individual phonemes while it is sufficient for English speaking children to 

recognize individual complex onsets, in order to distinguish one complex onset from the 

others. Hence, Czech speaking children become aware of phonemes earlier than English 

speaking children.     

     Another study compared 5- to 7-year-old Turkish speaking children with the 

corresponding English speaking children (Durgunoglu and Öney, 1999). This study found that 

the Turkish speaking children began to manipulate syllables and final phonemes earlier than 

the English speaking children. In Turkish, the number of syllable types is small and the forms 

are simple in comparison with English. Therefore, the syllable boundaries in Turkish are 

clearer than in English. That is the reason why Turkish speaking children can develop the 

awareness of syllable units earlier than English speaking children. Also, Turkish is a language 

where suffixes are added as grammatical elements in order to mark person, number, tense, 

negation, and so on. When a suffix is added, its form must be arranged so as to follow other 

grammatical rules as well. In English also, the end of a word changes its form according to 

English grammatical rules. However, Turkish words are much more inflected than those of 

English. Consequently, Turkish speaking children are required to pay more attention to final 

phonemes of words in order to inflect them grammatically than English speaking children. 

Therefore, Turkish speaking children develop the awareness of final phonemes earlier than 

English speaking children.              

      The developmental rate of phonological awareness has also been compared between 

speakers of an alphabetic language and a non-alphabetic language. For example, Ho and 

Bryant (1997b) examined 3- to 8-year old Chinese (Cantonese) speaking children in Hong 

Kong and compared them with their English speaking counterparts. They found that English 

speaking children developed rhyme awareness earlier than Cantonese speaking children. 

Cantonese is a language that has syllables as the basic speech unit. However, Cantonese 

syllables can be divided into two parts: the initial segments and the final segments. The initial 

segments correspond to onsets, and the final segments correspond to rhymes. The ending 

consonants in the rhymes of English words are usually more auditorily noticeable than those 

in Cantonese because the ending consonants in the rhymes of Cantonese do not have any 

audible release. Therefore, it would be easier for English speaking children to tell the 

similarity of the ending consonants of rhymes in two English words than for Cantonese 

speaking children to do it with two Cantonese words. That is the reason why English speaking 

children can acquire the skill to manipulate rhyme units earlier than Chinese speaking 

children.  

     In sum, every child develops phonological awareness in the same sequence. However, the 

developmental rate varies according to which language he/she speaks. One reason is that 

different languages have different phonological characteristics. Some phonological 

characteristics make children develop phonological awareness faster than others. Therefore, 

how much phonological awareness develops at what age varies according to language.  

 

 

 

 

 

 

 



11 

 

2.6 Phonological awareness development of bilingual children  
 

If speakers of different languages develop phonological awareness at different rates, it then 

becomes interesting to investigate how phonological awareness develops for bilingual 

children.  

     The phonological awareness development of bilingual children has usually been discussed 

from the viewpoint of whether bilingual children have an advantage compared to monolingual 

children: it is possible that bilingual children become more attentive to the phonological 

forms of their languages than monolingual children through comparing and contrasting their 

two languages. 

     Chen, Anderson, Li, Hao, Wu and Shu (2004) examined the phonological awareness 

development of first- to fourth-grade bilingual and monolingual Chinese speaking children. 

The bilingual children spoke both Cantonese and Mandarin, and the monolingual children 

spoke only Mandarin. The first language of the bilingual children was Cantonese, and they 

began to learn Mandarin as soon as they entered primary school. Both of the groups were 

tested in Mandarin. They found that the bilingual children developed onset and rhyme 

awareness earlier than the monolingual children. They argue that Cantonese has a more 

complicated rhyme system in comparison with Mandarin. In Cantonese, there are 6 final 

consonants while Mandarin has only 2 final consonants, and hence there are as many as 53 

rhymes in Cantonese while there are only 36 rhymes in Mandarin. The bilingual children had 

been exposed to more varied types of rhymes than the monolingual children, and in 

consequence, they were more attentive to phonological information through the second 

language learning than the monolingual children. Therefore, they demonstrated an advantage 

in rhyme awareness. Also, an onset and a rhyme are complementary parts that constitute a 

syllable, and hence distinguishing one of them enables children to distinguish the other. 

Accordingly, the bilingual children demonstrated an advantage in onset awareness also. They 

concluded that the phonological awareness development of bilingual children’s second 

language was affected by the phonological structure of their first language, and that the 

bilingual children’s phonological awareness of their second language could develop faster 

than that of the monolingual children.   

     Another study compared phonological awareness of two different bilingual groups with 

that of two monolingual groups: 5-year-old English-Greek and Greek-English bilingual 

children and 5-year-old English and Greek monolingual children (Loizou and Stuart, 2003). 

One of their purposes in the study was to investigate in which way phonological awareness 

development in a first language is influenced by a second language. In their analysis, the 

English-Greek bilingual children outperformed the English monolingual children in English 

phonological awareness. However, the Greek-English bilingual children did not have any 

advantage compared to the Greek monolingual children in Greek phonological awareness. On 

the contrary, the Greek monolingual children surpassed the Greek-English bilingual children 

in the two tasks they examined. In the light of this finding, they argue that Greek is 

phonologically simpler than English in terms of its syllable structure and the number, 

complexity and positioning of its consonant clusters. Thus, it seems that bilingualism 

enhances phonological awareness only when a first language has a more complex 

phonological structure than a second language. In the case of a second language with a more 

complex phonological structure than a first language, their data suggested that phonological 

awareness development even might be impaired although the reason remains to be analyzed 

closely. 

     A study designed to compare bilingual children who have an alphabetic language and a 

non-alphabetic language with those having two alphabetic languages was carried out by 
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Bialystok, Majumder and Martin (2003). They compared Chinese-English and Spanish-

English bilingual children with English monolingual children in the first and second grade. 

All three groups were tested in English. They found differences between the groups in 

segmentation tasks. The Spanish-English children outperformed the others. In contrast, the 

Chinese-English children had the most difficulty with the tasks. They give two reasons for 

these findings: first, the phonological structures of English and Spanish are more similar than 

are those of English and Chinese. For example, English and Spanish have a similar system of 

consonant-vowel alternation, whereas the phonological and tonal structure of Chinese is not 

familiar in English. In consequence, Spanish knowledge can be conducive to the discovery of 

phonological structure in English because of the phonological similarity between Spanish and 

English even when the actual sounds in those languages are different. On the other hand, 

Chinese knowledge can not make any contribution to the discovery of phonological structure 

in English because of the phonological difference between Chinese and English. Second, 

Spanish has simple phonetic structures, which promote the phonological awareness 

development of Spanish speaking children. As a consequence of the linguistic features in 

Spanish, the Spanish-English bilingual children had an advantage compared to the other 

children in phonological awareness development. 

     In summary, some bilingual children are at an advantage compared to monolingual 

children in phonological awareness development while other bilingual children are not. It 

depends on what languages bilingual children speak and which language their L1is. That is to 

say, what relationship their L1 has with their L2 in terms of phonological structure has a 

major effect on bilingual children’s phonological awareness development. For example, when 

their two languages have similar phonological structures, and when their L1 is a language 

which enables its speakers to develop their phonological awareness faster in comparison with 

their L2, bilingual children can be at an advantage compared to monolingual children. That is 

because phonological awareness of one language can facilitate the development of 

phonological awareness in the other. On the other hand, when their two languages do not have 

phonological features in common, or when their L1 has simpler phonological structures than 

their L2, it seems that bilingual children have no advantage compared to monolingual children. 

In this case, phonological awareness of one language is not conducive to the discovery of 

phonological structure in the other language. 

 

 

 

2.7 The present study  
  

It is clear, then, that bilingual children’s phonological awareness development varies 

according to the relationship between their two languages in terms of phonological structure. 

In some language pairs, bilingual children do not have an advantage compared to monolingual 

children in phonological awareness development because one of their languages does not help 

them to discover phonological structures in the other language. That is to say, they have to 

develop phonological awareness of one language without help from the other language. 

     In the case of bilingual children whose languages are phonologically dissimilar and who, 

therefore, are assumed to have no advantage in phonological awareness development 

compared to monolingual children, what are the processes by which they develop 

phonological awareness in comparison with monolingual children? Even if bilingual children 

have been exposed to their two languages from the first day of their life and speak the 

languages on a daily basis like monolingual children, their experience of and exposure to the 

respective languages will necessarily be limited compared to monolingual children. Despite 
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this, the question remains whether they can develop phonological awareness of their 

respective languages through the same process and at the same rate as monolingual children, a 

question to which this study offers a partial answer.   

      Previous studies have focused their attention on whether bilingualism gives children an 

advantage in phonological awareness development compared to monolingual children, while 

there are few studies that have explored how bilingual children develop phonological 

awareness in comparison with monolingual children. Moreover, it has not been long since the 

discovery that there are language pairs with which bilingual children have no advantage in 

phonological awareness development compared to monolingual children. An exploration of 

how bilingual children whose languages are phonologically different develop phonological 

awareness has yet to be done. Therefore, this study was conducted with bilingual children 

whose languages are markedly different in terms of phonological structure in order to know 

how they develop phonological awareness on the assumption that they have no advantage in 

phonological awareness development compared to monolingual children.         

     In this study, 3- to 7-year-old Swedish/Danish-Japanese bilingual children were tested on 

Japanese phonological awareness in comparison with the corresponding Japanese children. 

Although Swedish and Danish are different languages, Swedish-Japanese and Danish-

Japanese bilingual children were categorized as one bilingual group for comparison with the 

Japanese children in this study. Swedish and Danish (North Gemanic Languages) belong to a 

different language family from Japanese (Japonic Language). Hence, Swedish and Danish are 

significantly different from Japanese in phonological structure and with respect to 

phonological features. Therefore, it was hypothesized that the bilingual children would have 

no advantage in Japanese phonological awareness development compared to the Japanese 

children.  

 

 

 

2.8 Phonological awareness in Japanese          
 

 

2.8.1 Japanese letters 
 

Japanese texts are written in a mixture of two qualitatively different scripts: kana and kanji, 

which orthographically belong in the syllabary (syllable-based writing system) and the 

logography, respectively (Akamatsu, 2005). Kanji letters are based on concepts or meanings. 

Although individual kanji letters represent sounds, the relation between a sound and a kanji 

letter is not one-to-one. One kanji letter represents many different sounds, and one sound is 

represented by many different kanji letters. On the other hand, one kana letter exclusively 

represents one sound, and one sound is exclusively represented by one kana letter. Therefore, 

it is kana letters that are used to systematically express Japanese phonological representations 

(Taylor and Taylor, 1995).  

     Kana has 46 basic letters, which consists of 5 vowels (a, i, u, e, o), 40 consonant-vowel 

combinations (CV) and one nasal sound /n/. Also, there are 59 extra letters which were made 

by modifying basic letters in various ways; 20 voiced and 5 semi-voiced sounds (CV), 33 

compound sounds (CCV) and one geminated consonant (Q). In total, there are 105 kana 

letters (Paradis, Hagiwara and Hildebrandt, 1985). A geminated consonant is a stop in a word-

medial position, and it is represented by “Q” (Rogers, 2005). Table 2.2 shows a complete 

kana list.  

      



14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (Table 2.2)   Complete kana list 

 

 
 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(46 Basic letters) 

 

あ い う え お 

a        i      u      e      o   

 

 

か き く け こ 

ka    ki     ku    ke    ko 

 

 

さ し す せ そ 

sa     si     su     se     so 

 

 

た ち つ て と 

ta      ti     tu      te     to 

 

 

な に ぬ ね の 

na     ni    nu    ne     no 

 

 

は ひ ふ へ ほ 

ha     hi     hu    he    ho 

 

 

ま み む め も 

ma   mi    mu   me   mo 

 

 

や   ゆ   よ 

ya             yu            yo 

 

 

ら り る れ ろ 

ra     ri      ru    re     ro 

 

 

わ       を 

wa                           wo 

 

 

ん 

n 

 

 

(59 extra letters) 

 

(CV) 

 

が ぎ ぐ げ ご   ざ じ ず ぜ ぞ 

ga     gi     gu    ge    go            za     zi    zu     ze    zo 

 

 

だ ぢ づ で ど   ば び ぶ べ ぼ 

da    di      du    de    do            ba    bi     bu    be    bo 

 

 

ぱ ぴ ぷ ぺ ぽ 

pa     pi     pu    pe    po 

 

 

(CCV) 

 

きゃ きゅ きょ     ぎゃ ぎゅ ぎょ 

 kya      kyu      kyo                      gya      gyu      gyo 

 

 

しゃ しゅ しょ     じゃ じゅ じょ 

 sya       syu       syo                      zya       zyu      zyo 

 

 

ちゃ ちゅ ちょ     にゃ にゅ にょ 

 tya       tyu      tyo                       nya      nyu      nyo 

 

 

みゃ みゅ みょ                   びゃ びゅ びょ 

 mya     myu     myo                    bya      byu      byo 

 

 

ひゃ ひゅ ひょ                    ぴゃ ぴゅ ぴょ 

 hya      hyu      hyo                      pya      pyu       pyo 

 

 

 りゃ りゅ りょ 

  rya       ryu      ryo    

 

 

(Geminated consonant stop) 

 

  っ (Q)              
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     As Table 2.2 shows, one kana letter corresponds to one sound. Except for the nasal sound 

(n) and the geminated consonant stop (Q), each of the sounds constitutes one syllable. That is 

to say, there is a one-to-one correspondence between a kana letter and a syllable with the 

exception of the nasal sound (n) and the geminated consonant stop (Q) (Paradis, Hagiwara 

and Hildebrandt, 1985). Therefore, Japanese speakers do not need to segment a word into the 

onset-rhyme unit or the phoneme unit in order to see how individual sounds correspond to 

individual letters.  

 

 

 

2.8.2 Japanese primary phonological unit: mora 
 

Japanese kana letters are generally based on syllable unit. However, there are two exceptions 

as mentioned above: a nasal sound (n) and a geminated consonant stop (Q). Although they are 

independent kana letters like the other kana letters, their phonological structures do not 

represent syllables unlike the other kana letters. It is mora that their phonological structure 

represents.  

     Mora is a phonological unit that is intermediate between a phoneme and a syllable. A mora 

consists of either an onset-nucleus sequence or the coda, whereas a syllable consists of an 

onset, nucleus and coda. That is to say, the phonological structures of a nasal sound (n) and a 

geminated consonant stop (Q) represent morae, but not syllables. On the other hand, the 

phonological structures of the other kana letters represent both morae and syllables. As a 

whole, all of kana letters represent morae without any exceptions. Therefore, it is mora that is 

the primary phonological unit in Japanese.  

     When a word is segmented into individual morae, it is done according to the amount of 

time to pronounce because each mora takes the same amount of time to pronounce (Rogers, 

2005). That is to say, a mora is related to rhythm. On the other hand, a syllable is related to 

the act of utterance, that is to say, articulation. Hence, there are two types of relationships 

between syllable and mora: the one is that one syllable has one mora, and the other is that one 

syllable has two morae. The relationship is decided according to the phonological length of a 

syllable.  

     Moraic system is used only in some languages such as Japanese, Cherokee and Mayan 

(Rogers, 2005), not in Swedish or Danish.   

 

 

 

 2.8.3 Fundamental syllables and special syllables  
 

In Japanese, there are two types of syllables: fundamental syllables (V and CV) and special 

syllables. In special syllables, there are a total of five types. In the present study, the children 

were tested on four of them: Long vowel (CV:)*, Geminated consonant stop (CVQ)**, Nasal 

consonant (CVN) and Contracted long vowel (CCV:)*. In fundamental syllables, one syllable 

has one mora. In the special syllables used at the present study, on the other hand, one syllable 

has two morae because the special syllables are phonologically longer than fundamental 

syllables. The following is an example: 

 

*    “ V: ” represents two vowel lengths. Vowels with the symbol “:” are pronounced twice as 

long as vowels without the symbol. That is to say, “:” is a symbol which shows that the 

preceding sound continues.  
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**  “ Q ” represents a stop in a word-medial position.   

 

 

Fundamental syllables 

 

1. V 

ao (blue) : 2 syllables and 2 morae 

1 syllabic boundary     a / o  

1 moraic boundary      a / o 

 

 

2. CV 

            kuruma (car): 3 syllables and 3 morae  

            2 syllabic boundaries     ku / ru / ma  

            2 moraic boundaries      ku / ru / ma 

 

Special syllables 

 

 The parts in bold type represent special syllables.  

 

1. Long vowel (CV:)     Hiko:ki (airplane) : 3 syllables and 4 morae 

2 syllabic boundaries     hi / ko: / ki   

3 moraic boundaries      hi / ko / : / ki  

 

2. Geminated consonant (CVQ)     koQpu (glass) : 2 syllables and 3 morae 

1 syllabic boundary     koQ / pu 

2 moraic boundaries    ko / Q / pu 

 

3. Nasal consonant (CVN)     ringo (apple) : 2 syllables and 3 morae 

1 syllabic boundary     rin / go 

2 moraic boundaries    ri / n / go 

 

4. Contracted long vowel (CCV:)     ryo:ri (cooking) : 2 syllables and 3 morae 

1 syllabic boundary      ryo: / ri 

2 moraic boundaries     ryo / : / ri  

 

 

 

2.8.4 Developmental process of Japanese phonological awareness 
 

In Japanese, there are two types of syllables: fundamental syllables and special syllables. In 

fundamental syllables, one syllable has one mora. On the other hand, one syllable has two 

morae in the special syllables used in this study. How do Japanese speaking children develop 

the awareness of syllable and mora?   

     In order to acquire the ability to segment a word into individual syllables and morae, 

children experience the following developmental process of phonological awareness 

according to Amano (1970):  
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1. Until three to the first half of four years old, children regard a word as a cluster of 

sounds that cannot be segmented. Therefore, their segmentation skill is immature. For 

example, they regard a word “kuma” (bear) as one sound, not two sounds. Also, they 

segment a word “yukidaruma” (snowman) like “/ yuki / daru / ma /,” not “/ yu / ki / da 

/ ru / ma /.”   

 

2. Around three to the latter half of four years old, children begin to become aware of 

individual syllables. Because syllables correspond to individual acts of utterance, 

syllables can be discovered with less analytic effort than morae. Therefore, syllable 

awareness development precedes mora awareness development. With syllable 

awareness, they begin to distinguish individual syllables from the others in the same 

word. As a result, children acquire the ability to segment a word into individual 

syllables. Generally, it is around four and a half years old.  

                 In fundamental syllables, the relation between a syllable and a mora is one-to-one.    

            In other words, the result of syllable-based segmentation is the same as that of   

           mora-based segmentation in the case of a word with only fundamental syllables. Hence,  

           children begin to segment fundamental syllables correctly around four and a half years  

           old without awareness of mora.   

 

3. Around four to six years old, children begin to direct their attention to the rhythm in 

syllables, and they discover that there are some syllables that are comprised of two 

beats while others have only one beat. It is the awareness of mora. Consequently, they 

begin to segment a word according to beat so that individual segments have the same 

amount of time to pronounce. It is mora-based segmentation. In the case of a word 

“hiko:ki” (airplane), children change their segmentation pattern from the syllable-

based segmentation: “/ hi / ko:  / ki /” to the mora-based segmentation:  

“/ hi / ko / : / ki /.”    

 

 

     The phonological awareness development starts and progresses before children acquire 

letter knowledge, and the phonological awareness develops as children get older without any 

special experience. However, phonological awareness development is closely related to the 

acquisition of letter knowledge.  

     Syllable awareness improves and stabilizes as children acquire letter knowledge. Although 

children who do not have any letter knowledge can segment words into individual syllables, 

how correctly they can do it varies widely depending on the children. Some children can do it 

perfectly while some children cannot do it at all (Amano, 1970).  

     Also, letter knowledge has a significant effect on mora awareness development (Amano, 

1970 and Inagaki et al., 2000). That is because individual kana letters represent a mora, and 

hence kana letter knowledge facilitates mora awareness development (Inagaki et al., 2000). 

According to Amano (1970), children who do not have any letter knowledge can partly 

segment words into individual morae. Therefore, mora awareness development begins before 

the acquisition of letter knowledge. However, children who have letter knowledge have a 

much higher and much more stabilized skill of mora-based segmentation in comparison with 

children who do not have letter knowledge even if they are at the same age.   

     Syllable awareness development precedes mora awareness development because discovery 

of syllables requires less analytic effort than morae. Consequently, syllable-based 

segmentation skill develops earlier than mora-based segmentation skill. Inagaki et al. (2000) 

explains how children change their segmentation patterns from syllable-based to mora-based 
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with letter knowledge: children who have little letter knowledge do not use a specific 

segmentation pattern. In some cases, they segment words on a syllabic or moraic basis. In 

other cases, they alternate between syllable- and mora-based segmentation. As children 

acquire letter knowledge, mora-based segmentation becomes dominant. When children have 

considerable experiences using letters, their segmentation pattern becomes exclusively mora-

based.  

     In summary, Japanese speaking children develop syllable awareness first, which is 

followed by mora awareness development. That is because children become aware of 

individual acts of utterance first, which leads to syllable awareness and syllable-based 

segmentation skill. After that, they direct their attention to the rhythm in syllables, which 

leads to mora awareness and mora-based segmentation. Also, the process of phonological 

awareness development, especially mora awareness development, is closely related to letter 

knowledge. As children acquire letter knowledge, the segmentation pattern changes from 

syllable-based segmentation to a mixture of syllable- and mora-based segmentation, which is 

followed by mora-based segmentation. 

 

 

 

2.9 Research Questions 
 

The present study was, thus, conducted with the following two purposes of: 1) testing the  

hypothesis that Swedish/Danish-Japanese bilingual children have no advantage in Japanese  

phonological awareness development compared to Japanese children and 2) investigating  

whether Swedish/Danish- Japanese bilingual children develop Japanese phonological  

awareness in the same sequence and at the same rate as Japanese children. My research  

question is: 

 

 How do Swedish/Danish-Japanese bilingual children develop Japanese phonological 

awareness in comparison with Japanese children?  
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3. Method 
 

 

 

3.1 Participants 
  

Twenty-six Swedish-Japanese or Danish-Japanese bilingual children (7 boys and 19 girls) and 

19 Japanese children (6 boys and 13 girls) participated in this study. The participants were 3 

to 7 years old. Table 3.1 and 3.2 show the mean ages (months) and standard deviations. 

     In this study, bilingual children are defined as those who speak Japanese and either 

Swedish or Danish at home on a daily basis from the first day of their life because they have 

one Japanese parent and one Swedish- or Danish-speaking parent. Japanese children are those 

who have two Japanese parents and speak exclusively Japanese at home. However, Japanese 

children may be exposed to other languages at schools and are not necessarily monolingual in 

the strict sense of the term. See further sections 3.1.1 and 3.1.2.   

     The bilingual children consisted of two groups: Swedish-Japanese and Danish-Japanese 

bilingual children. However, both of the bilingual groups were categorized as one group, and 

the test results of the bilingual group were analysed in comparison with the Japanese group. 

Therefore, Table 3.1 does not show any details of bilingual groups. Also, 6-year-old children 

consisted of pre-schoolers and schoolchildren. Whether children have had literacy instruction 

is important for their phonological awareness development. However, the test results of this 

study were analysed according to age and letter knowledge while whether the children had the 

experience of literacy instruction was not considered at the analysis. Hence, Table 3.1 and 3.2 

show only the number of children in individual age categories.         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Table 3.1)  Participants: Bilingual Children  

 

 N Mean 
(in months) 

SD Range 
(in months) 

3 years old 2 39.5 3.54 37-42 

4 years old 4 51.5 4.51 48-58 

5 years old 7 68.3 2.43 65-71 

6 years old  10 78.2 4.16 72-83 

7 years old 3 88.3 3.06 85-91 
 

 

(Table 3.2)  Participants: Japanese Children  

 

 N Mean 
(in months) 

SD Range 
(in months) 

3 years old 5 38.6 3.21 36-44 

4 years old 3 52.3 2.52 50-55 

5 years old 4 68.0 4.24 62-71 

6 years old  3 81.3 2.89 78-83 

7 years old 4 85.3 0.95 84-86 
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     Both of the bilingual and Japanese participants were mainly recruited through two 

Japanese Saturday Schools in Stockholm and Copenhagen and two Japanese children’s 

groups in Stockholm. The participants were recruited with the permission from the principal 

or organizers of the schools and the children’s groups. Also, some of the participants were 

children of the examiner’s acquaintance. At the recruitment, the examiner explained the 

purpose of the study and the method of analysis to the parents. The examiner also promised 

that the test results would be kept confidential and analysed anonymously. The test was 

conducted only when the children’s parents had given their consent to the study.   

     The children were generally tested in the presence of their parents. After the test, the 

examiner conducted interviews with the parents about their children’s language environment. 

However, the first graders who were recruited at Copenhagen Japanese Saturday school were 

not followed by their parents because they were tested during break time on a normal school 

day. Therefore, the examiner obtained their parents’ consent in advance through the school 

organizer. The information about the first graders’ language environment was written by their 

parents and organized by the school organizer, which was sent to the examiner by e-mail from 

the school organizer.                        

     The Japanese Saturday Schools are organizations that educate Japanese children who live 

abroad in accordance with Japanese education system once a week. The schools are partly 

supported by the Ministry of Education, Science and Culture in Japan. The students are 

Japanese children who live around Stockholm or Copenhagen because of their parents’ work 

and children who have one Japanese parent and one non-Japanese parent. The Japanese 

children’s groups are voluntarily organized by Japanese people living in Stockholm in order 

to provide preschool children with opportunities to speak Japanese and socialize with other 

Japanese speaking children. Some children have two Japanese parents while some children 

have one Japanese parent and one non-Japanese parent. 

      

 

 

3.1.1 Bilingual children’s language environment   
 

The children categorised as bilingual in this study lived around Stockholm or Copenhagen. 

They had one Swedish- or Danish-speaking parent and one Japanese parent. They spoke both 

Swedish or Danish and Japanese at home from the beginning of their life because they had 

spoken Japanese with their Japanese parents and Swedish or Danish with their non-Japanese 

parents. They usually visited their Japanese grandparents in Japan once a year. Many of them 

had experience of attending a kindergarten or an elementary school temporarily in Japan 

during the stay in Japan. They regularly attended a local school or pre-school in Sweden or 

Denmark.  

     The 6- and 7-year-old bilingual children who were school-age according to the Japanese 

school system attended a Japanese Saturday school. Also, some of the 4- to 6-year-old 

children attended the preschool class of the Japanese Saturday school, where they enjoyed 

Japanese word games and had basic literacy instruction. The 4- to 6-year old children who did 

not attend the preschool class and the 3-year-old children mostly attended a Japanese 

children’s group regularly or occasionally. They enjoyed indoor or outdoor activities in 

Japanese. In sum, almost all the bilingual children belonged to some Japanese school or group 

and used Japanese with other people than their family members.  

     Concerning which language was their strong one, the parents of 23 bilingual children 

answered that their children had Swedish or Danish as their strong language. Twenty to forty 



21 

 

percent of their daily conversation was made in Japanese. That is to say, they spoke Swedish 

or Danish much more than Japanese. On the other hand, there were 3 parents who answered 

that their children were equally good at Japanese and Swedish. 

     The bilingual children were not tested on their Japanese language ability. One of the 

reasons was to limit the test time to 10 minutes so that as many children as possible could be 

tested during the time given from the schools or the children’s groups. The other reason was 

that there were some parents who did not like that their children’s Japanese ability was tested. 

Therefore, it is not clear how much Japanese ability they had in a general sense. However, all 

of the bilingual children could follow the examiner’s instruction in Japanese without any 

problem. Also, all the bilingual children except for one girl generally knew all the names of 

the given words and pronounced them correctly. The girl who did not know the names of the 

given words responded only in Swedish. When the examiner pronounced words in Japanese 

and asked her to repeat them, it was difficult for her to say the words clearly. While she could 

understand what the examiner said, she seemed to have difficulty in pronouncing Japanese 

words she did not know. 

 

 

 

3.1.2 Japanese children’s language environment   
 

The “Japanese” children had two Japanese parents (although one girl’s father was half 

Japanese and had grown up as a Japanese-Swedish bilingual child). They lived around 

Stockholm, Copenhagen or in Japan. They spoke exclusively Japanese with their family 

members. Their first language was clearly Japanese. 

     The Japanese children who lived around Stockholm or Copenhagen attended an English-

speaking school/preschool or a Swedish- or Danish-speaking school/preschool on weekdays. 

That is to say, they were exposed to languages other than Japanese on a daily basis. Hence, 

they were not Japanese monolingual children. The length of their residence outside Japan 

varied from one month to almost all their life, and therefore the level of proficiency in their 

second language is assumed to vary widely. The 6- and 7-year-old Japanese children who 

were school-age according to the Japanese school system attended a Japanese Saturday school 

as well. Also, some of the 4- to 6-year-old Japanese children attended the preschool class of 

the Japanese Saturday school. The 4- to 6-year old children who did not attend the Japanese 

preschool class and the 3-year-old children attended a Japanese children’s group regularly or 

occasionally. In sum, all the Japanese children who lived in Sweden or Denmark attended an 

English-, Swedish- or Danish-speaking shool/preschool as well as a Japanese Saturday shool 

or a Japanese children’s group, while they spoke exclusively Japanese with their family 

menbers.  

     The Japanese children who lived in Japan had two Japanese parents and attended a local 

kindergarten or elementary school. None of them had lived outside Japan. One girl had some 

English knowledge because her mother taught her English. The other children were 

monolingual in the strict sense of the term.  

     There were two types of Japanese children in this study in terms of their language 

environment. One was monolingual Japanese children, and the other was bilingual Japanese 

children because of living outside Japan. However, all of the Japanese children had two 

Japanese parents and had spoken exclusively Japanese at home from the beginning of their 

life. Japanese was clearly their sole first language. Therefore, both types of Japanese children 

were categorized as one group, and the bilingual Japanese children were different from the 
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children of the bilingual group in this study, who had spoken two languages at home as their 

first languages. 

 

 

        

3.2 Materials   
   

The children were tested on fundamental syllables and special syllables as well as kana letter 

knowledge. 

     The fundamental syllable section was comprised of three types of tasks while the special 

syllable section had only one type of task.   

 

1. Fundamental syllable section  

 

○  Syllable segmentation tasks 

                The children were asked to segment a given word into individual syllables.     

 

○  Syllable abstraction tasks 

                The children were asked to abstract a specific syllable from a given word.  

 

○  Syllable identification tasks   

                 The children were asked to identify what syllable was in a specific segment of a    

                 given word.  

 

2. Special syllable section  

 

○  Mora segmentation tasks  

     The children were asked to segment a given word into individual morae.   

 

     The tasks were adapted from Amano (1970) and Hidaka et al. (2007). On the test, 12 

words were given to the children in total: 2 practice words and 10 test words. The words were 

selected from Amano (1970) and Hidaka et al. (2007). In the word selection, any words that 

represent or are closely related to Japanese culture or nature were excluded in order to select 

words all the children could be familiar with. Table 3.3 shows the word list. The practice 

words and 6 of the test words were comprised of only fundamental syllables. The rest of the 

test words included special syllables. 

     In all, there are five types of special syllables in Japanese. The children, in this study, were 

tested on four of them because the last one (Contracted vowel) has a one-to-one 

correspondence between one syllable and one mora unlike the other types of special syllables 

where one syllable has two morae. The purpose of the special syllable section was to analyze 

how the children developed mora awareness. Therefore, Contracted vowel was excluded from 

this study. The types of special syllables tested in this study were Long vowel (CV:)*, 

Geminated consonant stop (CVQ)**, Nasal consonant (CVN) and Contracted long vowel 

(CCV:)*.  

     The letter knowledge test was adapted from the National Language Research Institute 

(1972), which examined Japanese preschoolers’ literacy. In their study, their participants were 

asked to read 71 letters. However, 24 letters were randomly selected and tested in this study 

so that the whole test time could be limited to 10 minutes.  
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*    “ V: ” represents two vowel lengths. Vowels with the symbol “:” are pronounced twice as 

long as vowels without the symbol. That is to say, “:” is a symbol which shows that the 

preceding sound continues.  

 

**  “ Q ” represents a stop in a word-medial position.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

      

 

 

      

 

      

 

 

           

 

   

 

     

 

 

 

 

 

 

3.3 Procedure  
 

The procedure and the instruments used for measuring phonological awareness in this study 

were adapted from Hidaka et al. (2007). The instruments were 12 pictures, 7 blocks and 1 toy-

(Table 3.3) Word list 

 

Practice Words Test Words 

 Fundamental syllables 

1 ka / sa  (umbrella) 1 sa / ru  (monkey) 

2 sa / ka / na  (fish) 2 ku / ru / ma  (car) 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

*  “:” shows that the previous vowel continues. 

 

** “ Q ” represents a stop in a word-medial 

position.   

3 ma / ku / ra (pillow) 

4 to / ma / to  (tomato) 

5 ni / wa / to / ri  (chicken) 

6 ka / ta / tu / mu / ri  (snail) 

Special syllables  

7 hi / ko / : / ki  (airplane)*   

8 ri / n / go  (apple) 

9 ko / Q / pu  (glass) ** 

10 gyu / : / nyu / :  (milk) * 

 

 



24 

 

hammer.  The procedure and the instruments used for measuring kana letter knowledge were 

adapted from the National Language Research Institute (1972). The instruments were 8 pieces 

of paper with 3 kana letters in a row, respectively.  

     The children were tested individually. The test lasted 5 to 10 minutes. The oral responses 

from the children were recorded on a tape recorder for later analysis.  

      The test procedure was the following: 

 

1. Reading test 

 

The child was shown 8 pieces of paper with 3 kana letters in a row (Picture 3.1), one 

after another, and asked to read the letters from left to right one by one. When the 

child did not show any response and the examiner decided that the child did not know 

the letter, they continued to the next page. When the child read it wrong, the error was 

not corrected and it was counted as a letter they could not read. 

 

2. Practice of phonological awareness test 

 

The child was shown a picture of an umbrella and asked what it was. After the child 

answered that it was “kasa (umbrella)”, the examiner placed 7 blocks at one-

centimetre intervals in front of the child. Then, the examiner instructed the child to hit 

as many blocks as the number of sounds in “kasa” from left with a toy-hammer while 

saying “/ ka / sa /” (Pictures 3.2 and 3.3). In this case, two blocks from the left should 

be hit. When the child could hit two blocks from left while saying “/ ka / sa /”, the 

child was asked to try the next practice word in the same manner. When the child 

could not do it, the examiner showed him/her how to do it and asked him/her to do it 

by himself/herself before moving to the next practice word. Once the examiner 

decided that the child understood the instruction sufficiently, the child proceeded to 

the test words. In the case that the child did not know the name of a given picture, the 

examiner pronounced its name for him/her.    

  

3. Phonological awareness test 

 

This test was comprised of ten words. The words were given in a fixed order. Even if 

the child answered wrong, it was not pointed out. However, when the child corrected 

himself/herself, it was regarded as a correct answer. When the examiner could not 

decide whether the child responded correctly or not, he/she was asked to do the task 

again. In the case that the child did not know the name of a given picture, the 

examiner pronounced its name for him/her.  

                  The procedure of individual tasks was the following: 

 

1) / sa / ru / (monkey) --- A fundamental syllable segmentation task  

 

The child was shown a picture of a monkey and asked what it was. After he/she 

answered that it was “saru,” he/she was asked to hit as many blocks as the number 

of sounds in “saru” from the left with a toy-hammer while saying “saru.”   

 

2) / ku / ru / ma / (car) --- A fundamental syllable segmentation task and an 

abstraction task  
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The child was shown a picture of a car and asked what it was. After he/she 

answered that it was “kuruma,” he/she was asked to hit as many blocks as the 

number of sounds in “kuruma” from the left with a toy-hammer while saying 

“kuruma.”       

     After that, the child was asked whether there was a sound “ma” in the word. If 

he/she answered that there was the sound “ma” in the word, he/she was asked to  

point to the block he/she hit while saying the sound “ma” at the segmentation task.  

     If the child could not segment the word correctly or if the child did not say that 

there was a sound “ma” in the word, he/she was not asked to abstract a sound “ma.”  

  

3) / ma / ku / ra / (pillow) --- A fundamental syllable segmentation task and an 

abstraction task  

 

The child was shown a picture of a pillow and asked what it was. After he/she 

answered that it was “makura,” he/she was asked to hit as many blocks as the 

number of sounds in “makura” from the left with a toy-hammer while saying 

“makura.”   

     After that, the child was asked whether there was a sound “ma” in the word. If 

he/she answered that there was the sound “ma” in the word, he/she was asked to 

point to the block he/she hit while saying the sound “ma” at the segmentation task.  

     If the child could not segment the word correctly or if the child did not say that 

there was a sound “ma” in the word, he/she was not asked to abstract a sound “ma.”  

 

4) / to / ma / to / (tomato) --- A fundamental syllable segmentation task and an 

abstraction task  

 

The child was shown a picture of a tomato and asked what it was. After he/she 

answered that it was “tomato,” he/she was asked to hit as many blocks as the 

number of sounds in “tomato” from the left with a toy-hammer while saying 

“tomato.”   

     After that, the child was asked whether there was a sound “ma” in the word. If 

he/she answered that there was the sound “ma” in the word, he/she was asked to 

point to the block he/she hit while saying the sound “ma” at the segmentation task.  

     If the child could not segment the word correctly or if the child did not say that 

there was a sound “ma” in the word, he/she was not asked to abstract a sound “ma.”  

 

5) / ni / wa / to / ri / (chicken) --- A fundamental syllable segmentation task and an 

identification task  

 

The child was shown a picture of a chicken and asked what it was. After he/she 

answered that it was “niwatori,” he/she was asked to hit as many blocks as the 

number of sounds in “niwatori” from the left with a toy-hammer while saying 

“niwatori.”  

     After that, the child was asked what sound he/she said when he/she hit the first 

block at the segmentation task, which was followed by the questions about the 

fourth block, the third block and the second block in that order.    

     When the child could not segment the word correctly, the child was not asked 

to identify what sound a specific segment had.  
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6) / ka / ta / tu / mu / ri / (snail) --- A fundamental syllable segmentation task and an 

identification task 

 

The child was shown a picture of a snail and asked what it was. After he/she 

answered that it was “katatumuri,” he/she asked to hit as many blocks as the 

number of sounds in “katatumuri” from the left with a toy-hammer while saying 

“katatumuri.”  

     After that, the child was asked what sound he/she said when he/she hit the first 

block at the segmentation task, which was followed by the questions about the 

third block, the fifth block, the fourth block and the second block in that order.   

     When the child could not segment the word correctly, the child was not asked 

to identify what sound a specific segment had.  

 

7) / hi / ko / : / ki / (airplane) --- A special syllable segmentation task  

 

The child was shown a picture of an airplane and asked what it was. After he/she 

answered that it was “hiko:ki,” he/she was asked to hit as many blocks as the 

number of sounds in “hiko:ki” from the left with a toy-hammer while saying 

“hiko:ki.”    

 

8) / ri / n / go / (apple) --- A special syllable segmentation task  

 

The child was shown a picture of an apple and asked what it was. After he/she 

answered that it was “ringo,” he/she was asked to hit as many blocks as the 

number of sounds in “ringo” from the left with a toy-hammer while saying “ringo.”   

  

9) / ko / Q / pu / (glass) --- A special syllable segmentation task 

 

The child was shown a picture of a glass and asked what it was. After he/she 

answered that it was “koQpu,” he/she was asked to hit as many blocks as the 

number of sounds in “koQpu” from the left with a toy-hammer while saying 

“koQpu.”    

 

10)  / gyu / : / nyu / : /  (milk) --- A special syllable segmentation task 

 

The child was shown a picture of a carton of milk and asked what it was. After 

he/she answered that it was “gyu:nyu:,” he/she was asked to hit as many blocks as 

the number of sounds in “gyu:nyu:” from the left with a toy-hammer while saying 

“gyu:nyu:.”   
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(Picture 3.1)  Kana letter knowledge test: A piece of paper with 3 kana letters in a row. 

 

 

                 

  (Picture 3.2)  Hitting as many blocks as the number of sounds with a toy-hammer.   
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   (Picture 3.3) Test style: The examiner shows a picture, and a child hits the blocks.  
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4. Data Analysis and Results 
 

 

 

The results of the fundamental syllable tasks and the special syllable tasks were separately 

analysed in relation to age and letter knowledge.  

 

 

 

4.1 Letter knowledge 
 

Table 4.1 and 4.2 shows the results of the kana letter knowledge test. The bilingual and 

Japanese groups were separated, and the number of kana letters the children could read is 

displayed according to age. The results were used to analyse how phonological awareness 

development was related to letter knowledge.     

 

   

      

 

(Table 4.1)  The number of kana letters the bilingual children could read. 

 
Letter 

          Knowledge 0 1-2 3-5 6-8 9-11 12-14 15-17 18-20 21-23 24 Total 

3 years old 1   1       2 

4 years old 1  1   1   1  4 

5 years old   3 1 1     2 7 

6 years old   1    1 1 3 4 10 

7 years old         2 1 3 

            

Total 2 0 5 2 1 1 1 1 6 7 26 

 

(Table 4.2)  The number of kana letters the Japanese children could read. 

 
Letter 

            knowledge 0 1-2 3-5 6-8 9-11 12-14 15-17 18-20 21-23 24 Total 

3 years old 3  1      1  5 

4 years old         2 1 3 

5 years old         1 3 4 

6 years old          3 3 

7 years old          4 4 

            

Total 3 0 1 0 0 0 0 0 4 11 19 
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4.2 Fundamental syllables  
 

In this section, the results on the syllable segmentation tasks and the abstraction and 

identification tasks are presented in relation to age and letter knowledge.  

 

 

4.2.1 Syllable segmentation tasks in relation to age 
 

Tables 4.3 and 4.4 show the number of children in relation to age that could segment the 

given words into individual syllables correctly.  The children were tested on the words with 2 

syllables, 3 syllables, 4 syllables and 5 syllables.  

     There were three words with 3 syllables: “kuruma,” “makura” and “tomato.” Therefore, 

the results of the 3-syllable-word segmentation tasks are combined and showed in the form of 

total number of correct answers of total number of participants (number of tasks multiplied 

by number of participants). Also, there were some tasks where no data for some children was 

available because the examiner forgot to give the tasks to them. Consequently, the number of 

children was not the same as that of participants in some age categories of those tasks. In 

those cases, therefore, both the number of children who responded correctly and the number 

of participants were displayed in the tables in the form of number of correct answers of 

number of participants.  

     In the bilingual group, all the 3-year-old children could segment the 2-syllable-word 

correctly. However, the segmentation tasks became difficult for them when the words had 

more than 3 syllables. They regarded two syllables as one or one syllable as two, such as “/ 

maku / ra /” and “/ ma / ku / : / ra /” instead of “/ ma / ku / ra /.” On the other hand, the 4-year-

old bilingual children responded almost perfectly even for the words with more than 3 

syllables although one child segmented one syllable into two parts in the 4-syllable-word 

segmentation task and the data for two children in the 5-syllable-word segmentation task was 

not available. All the bilingual children who were 5 years old or over could segment all the 

words perfectly.                       

 

 

(Table 4.3) Bilingual children: Syllable segmentation tasks in relation to age.  

 

          task 

age 2-syllable-word 3-syllable-word 4-syllable-word 5-syllable-word 

     3 years old 
      (N=2) 

2  
(100%) 

2 of 6* 
(33%) 

1 
(50%) 

0 of 1** 
(0%) 

4 years old 
(N=4) 

4 
(100%) 

12 of 12* 
(100%) 

3 
(75%) 

2 of 2** 
(100%) 

5 years old 
(N=7) 

7 
(100%) 

21 of 21* 
(100%) 

7 
(100%) 

7 
(100%) 

6 years old 
(N=10) 

10 
(100%) 

30 of 30* 
(100%) 

10 
(100%) 

10 
(100%) 

7 years old 
(N=3) 

3 
(100%) 

9 of 9* 
(100%) 

3 
(100%) 

3 
(100%) 

*    Total number of correct answers of total number of participants because of 3 test words with 3 syllables 

**  Number of correct answers of Number of participants because the number of children in the age 

category is not the same as that of participans in the task due to examiner’s error. 
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     In the Japanese group, the 3-year-old children could generally segment the 2-, 3- and 4-

syllable-words correctly. Although one child segmented the 2-syllable-word into three parts 

instead of two, she could segment the 3- and 4-syllable-words correctly. Therefore, it seems 

reasonable to assume that she had the ability to segment words with 4 syllables or under even 

if she could not always segment words correctly. However, the 3-year-old children’s 

segmentation skill was relatively unstable with the 5-syllable-word. On the other hand, all the 

Japanese children who were 4 years old or over could segment all the words correctly, 

although the data for two 4-year-old children in the 5-syllable-word task were not available.  

     When the results of the two groups were compared, the Japanese children had developed 

the segmentation skill slightly earlier than the bilingual group. For example, the 3-year-old 

Japanese children had the skill to segment longer words than that of the corresponding 

bilingual children. Moreover, there was one 4-year-old bilingual child who could not manage 

a segmentation task whereas all the 4-year-old Japanese children could segment all the words 

correctly. All the 5-, 6- and 7-year-old children in both groups could segment the words 

perfectly.  

 

 

 

4.2.2 Abstraction and identification tasks in relation to age  
 

Table 4.5 and 4.6 show the number of children in relation to age that could abstract a specific 

syllable from the words and identify what syllable a specific segment of the given words had.  

     The abstraction section had three tasks: abstracting the first syllable of a word, abstracting 

the second syllable of a word and abstracting the third syllable of a word. All the results of the 

abstraction tasks are combined and showed in the form of total number of correct answers of 

the total number of participants (number of tasks multiplied by number of participants) 

according to age.  

     The identification section was analysed in the same way. It had two tasks: identifying 

syllables in a 4-syllable-word and identifying syllables in a 5-syllable-word. Both of the 

results are combined and showed in the form of total number of correct answers of the total 

(Table 4.4) Japanese children: Syllable segmentation tasks in relation to age.  

 

             task 

age 2-syllable-word 3-syllable-word 4-syllable-word 5-syllable-word 

     3 years old 
      (N=5) 

4 
(80%) 

15 of 15* 

(100%) 

4 
(80%) 

2 of 4** 
(50%) 

4 years old 
(N=3) 

3 
(100%) 

9 of 9* 
(100%) 

3 
(100%) 

2 of 2** 
(100%) 

5 years old 
(N=4) 

4 
(100%) 

12 of 12* 
(100%) 

4 
(100%) 

4 
(100%) 

6 years old 
(N=3) 

3 
(100%) 

9 of 9* 
(100%) 

3 
(100%) 

3 
(100%) 

7 years old 
(N=4) 

4 
(100%) 

12 of 12* 
(100%) 

4 
(100%) 

4 
(100%) 

*    Total number of correct answers of total number of participants because of 3 test words with 3 syllables 

**  Number of correct answers of Number of participants because the number of children in the age category 

is not the same as that of participans in the task due to examiner’s error. 
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number of participants (number of tasks multiplied by number of participants) according to 

age. 

     There were some age categories where the data for some of the children was not available 

because the examiner forgot to give the tasks them, and hence the number of children who are 

supposed to have participated is not always the same as the number of children who 

participated in those age categories.             

      

 

     In the bilingual group, none of the 3-year-old children could abstract a specific syllable or 

identify a syllable in a specific segment. However, their abstraction and identification skills 

improved as they grew older. Some of the 4-year-old bilingual children could answer 

correctly in those tasks. This became around 70% of the 5-year-old bilingual children, and the 

(Table 4.5)  Bilingual children: Abstraction and identification tasks in relation to age. 

                    (number of correct answers of total number of participants) 

    

                     task 

     

          age 

Abstraction tasks 

(3 tasks) 

Identification tasks 

(2 tasks) 

3 years old 
(N=2) 

0 of 5 (0%)* 0 of 3 (0%)* 

4 years old 
(N=4) 

4 of 12 (33%) 2 of 6 (33%)* 

5 years old 
(N=7) 

15 of 21 (71%) 9 of 13 (69%)*
 

6 years old 
(N=10) 

26 of 30 (87%) 15 of 20 (75%) 

7 years old 
(N=3) 

9 of 9 (100%)  6 of 6 (100%) 

*  The number of children who are supposed to have participated is not the same as the numer of children 

who participated in the task of the age category due to the examiner’s error.  

(Table 4.6)  Japanese children: Abstraction and identification tasks in relation to age. 

                    (number of correct answers of total number of participants) 

    

                     task 

     

          age 

Abstraction tasks 

(3 tasks) 

Identification tasks 

(2 tasks) 

3 years old 
(N=5) 

2 of 13 (15%)* 0 of 8 (0%)* 

4 years old 
(N=3) 

6 of 9 (67%) 0 of 5 (0%)* 

5 years old 
(N=4) 

9 of 12 (75%) 8 of 8 (100%) 

6 years old 
(N=3) 

9 of 9 (100%) 6 of 6 (100%) 

7 years old 
(N=4) 

12 of 12 (100%)  8 of 8 (100%) 

*  The number of children who are supposed to have participated is not the same as the numer of children 

who participated in the task of the age category due to the examiner’s error.  
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percentage continued to increase with age until 7 years old. All of the 7-year-old bilingual 

children responded correctly in the abstraction and identification tasks.   

     In the Japanese group, almost none of the 3-year-old children could do any of those tasks. 

However, their abstraction and identification skills improved as they grew older. At 4 years 

old, more than half of the Japanese children responded correctly in the abstraction tasks, 

although none of them succeeded in the identification tasks. At 5 years old, 75% of them 

responded correctly in the abstraction tasks, and all of them succeeded in the identification 

tasks. All of the 6-year-old and 7-year-old Japanese children could do the tasks.  

     In sum, for both of bilingual and Japanese groups, the abstraction and identification tasks 

were difficult for the 3-year-old children. However, these skills improved as they grew older 

in both groups. The difference between the groups was how fast their skills improved. The 

Japanese children showed their stable skills earlier than the bilingual children. It was at 5 

years old when almost all the Japanese children could give correct answers in the tasks, while 

it was at 6 years old for the bilingual children. Both of the 6-year-old and 7-year-old Japanese 

children could do all the tasks correctly, whereas it was only 7-year-old children for the 

bilingual group.   

 

 

 

4.2.3 Syllable segmentation tasks in relation to letter knowledge  
 

Table 4.7 and 4.8 show the number of children in relation to letter knowledge that could 

segment the given words into individual syllables correctly. The children were tested on the 

words with 2 syllables, 3 syllables, 4 syllables and 5 syllables. The results were analysed in 

the same way as those in relation to age (see section 4.2.1).  

     In the bilingual group, the children without any letter knowledge could segment the 2-

syllable-word correctly. However, only 50 % of their responses at the 3-syllable-word task 

were correct, and none of them responded correctly in the 4- and 5-syllable-word tasks. That 

is to say, it became difficult for them to segment the words with 3 syllables or over. On the 

other hand, all the bilingual children with letter knowledge could segment all the words 

correctly, with an exception of the 3-syllable-word task of letter knowledge 7 where the 

percentage of correct answers were 87. In sum, the bilingual children seem to have begun in 

general to segment the words perfectly once they acquired some letter knowledge.  

     In the Japanese group, all three children without any letter knowledge could segment the 2- 

and 3-syllable-words correctly. However, one of them and two of them failed in the 4-

syllable-word task and 5-syllable-word task, respectively. That is to say, their segmentation 

skill was unstable when the words had 4 syllables or over. The relationships between the task 

skill of Japanese children with letter knowledge of 6 to 20 and letter knowledge could not be 

analysed for lack of such a Japanese participant. However, all the Japanese children with the 

letter knowledge of 5 or 21 or over showed perfect segmentation skills, with the exception of 

a girl with letter knowledge of 22. She failed in segmenting the 2-syllable-word while she 

gave correct answers in the 3- and 4-syllable-word tasks. The data on the 5-syllable-word task 

for her was not available. Hence, it is reasonable to assume that she had some ability to 

segment words, although it was not perfect yet. In consequence, the Japanese children seem to 

have begun in general to segment the words perfectly once they acquired some letter 

knowledge. 

     In both of the bilingual and Japanese groups, all the children without any letter knowledge 

could segment the 2-syllable-word correctly. That means that their segmentation skill seems 

to have begun to develop before they acquired letter knowledge. However, their segmentation 
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skill was still incomplete without any letter knowledge. The more syllables the given words 

had, the less children could segment correctly. Once the children in both of the groups 

acquired some letter knowledge, they began in general to segment the given words perfectly. 

That is to say, the children’s segmentation skills improved dramatically with some letter 

knowledge. In summary, the bilingual children’s syllable segmentation skill began to develop 

before they acquired letter knowledge and improved dramatically once they learned letters, 

which was the same for the Japanese children.  

 

 

 

 

 

 

 

 

      

      

 

 

 

 

 

 

 

 

 

(Table 4.7) Bilingual children: Syllable segmentation tasks in relation to letter knowledge. 

     

                           

                 Task 
Letter Knowledge 

2-syllable-word 3-syllable-word 4-syllable-word 5-syllable-word 

0 (N=2) 2 (100%) 3 of 6 (50%)* 0 (0%) 0 of 1 (0%)** 

1     

2     

3 (N=2) 2 (100%) 6 of 6 (100%)* 2 (100%) 2 (100%) 

4 (N=1) 1 (100%) 3 of 3 (100%)* 1 (100%) No data available** 

5 (N=2) 2 (100%) 6 of 6 (100%)* 2 (100%) 2 (100%) 

6     

7 (N=2) 2 (100%) 5 of 6 (83%)* 2 (100%) 1 of 1 (100%)** 

8     

9 (N=1) 1 (100%) 3 of 3 (100%)* 1 (100%) 1 (100%) 

10     

11     

12 (N=1) 1 (100%) 3 of 3 (100%)* 1 (100%) 1 (100%) 

13     

14     

15 (N=1) 1 (100%) 3 of 3 (100%)* 1 (100%) 1 (100%) 

16     

17     

18 (N=1) 1 (100%) 3 of 3 (100%)* 1 (100%) 1 (100%) 

19     

20     

21 (N=2) 2 (100%) 6 of 6 (100%)* 2 (100%) 2 (100%) 

22 (N=2) 2 (100%) 6 of 6 (100%)* 2 (100%) 2 (100%) 

23 (N=2) 2 (100%) 6 of 6 (100%)* 2 (100%) 2 (100%) 

24 (N=7) 7 (100%) 21 of 21 (100%)* 7 (100%) 7 (100%) 

*    Total number of correct answers of total number of participants because of 3 test words with 3 syllables 

*  Number of correct answers of Number of participants because the number of children in the letter 

knowledge category is not the same as that of participans in the task due to examiner’s error. 
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4.2.4 Abstraction and identification tasks in relation to letter knowledge  
 

Table 4.9 and 4.10 show how many children could abstract specific syllables from the given 

words and identify a syllable in a specific segment of the given words had in relation to letter 

knowledge. The results were analysed in the same way as those in relation to age (see section 

4.2.2). 

     In the bilingual group, the percentage of correct answers was clearly higher for the 

children with a lot of letter knowledge than for the children with little or no letter knowledge. 

That is to say, the children with more letter knowledge could do the abstraction and 

(Table 4.8) Japanese children: Syllable segmentation tasks in relation to letter knowledge. 

     

                           

                  Task 
Letter Knowledge 

2-syllable-word 3-syllable-word 4-syllable-word 5-syllable-word 

0 (N=3) 3 (100%) 9 of 9 (100%)* 2 (67%) 1 (33%) 

1     

2     

3     

4     

5 (N=1) 1 (100%) 3 of 3 (100%)* 1 (100%) 1 (100%) 

6     

7      

8     

9      

10     

11     

12     

13     

14     

15     

16     

17     

18      

19     

20     

21 (N=1) 1 (100%) 3 of 3 (100%)* 1 (100%) 1 (100%) 

22 (N=1) 0 (0%) 3 of 3 (100%)* 1 (100%) No data available** 

23 (N=2) 2 (100%) 6 of 6 (100%)* 2 (100%) 2 (100%) 

24 (N=11) 11 (100%) 33 of 33 (100%)* 11 (100%) 10 of 10 (100%)** 

*    Total number of correct answers of total number of participants because of 3 test words with 3 syllables 

**  Number of correct answers of Number of participants because the number of children in the letter knowledge 

category is not the same as that of participans in the task due to examiner’s error. 
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identification tasks better than those having little or no letter knowledge. However, it was not 

clear in which way letter knowledge was related to the development of the abstraction and 

identification skills for the bilingual children with the intermediate level of letter knowledge 

in Table 4.9 because their percentages of correct answers varied.   

     In the Japanese group, the children who could read all the letters responded almost 

perfectly in the abstraction and identification tasks while the children with little or no letter 

knowledge could do almost none of the tasks. That is to say, the children with much letter 

knowledge did the tasks clearly better than the children with little or no letter knowledge. 

However, it could not be analysed in which way letter knowledge was related to the 

development of the abstraction and identification skills for the Japanese children with the 

intermediate level of letter knowledge because there was no such Japanese participant in this 

study.      

 

 

*  The number of children who are supposed to have participated is not the same as the numer of children who 

participated in the task of the letter knowledge category due to the examiner’s error. 

(Table 4.9) Bilingual children: Abstraction and identification tasks in relation to letter 

knowledge. (number of correct answers of total number of participants) 

                        Task 
Letter Knowledge 

Abstraction tasks 

(3 tasks) 

Identification tasks 

(2 tasks) 

0 (N=2) 2 of 6 (33%) 0 of 3 (0%)* 

1   

2   

3 (N=2) 3 of 6 (50%) 1 of 4 (25%) 

4 (N=1) 0 of 3 (0%) 1 of 1 (100%)* 

5 (N=2) 3 of 6 (50%) 3 of 4 (75%) 

6   

7 (N=2) 1 of 5 (20%)* 0 of 3 (0%)* 

8   

9 (N=1) 3 of 3 (100%) 2 of 2 (100%) 

10   

11   

12 (N=1) 1 of 3 (33%) 0 of 2 (0%) 

13   

14   

15 (N=1) 3 of 3 (100%) 1 of 2 (50%) 

16   

17   

18 (N=1) 2 of 3 (67%) 1 of 2 (50%) 

19   

20   

21 (N=2) 4 of 6 (67%) 3 of 4 (75%) 

22 (N=2) 6 of 6 (100%) 4 of 4 (100%) 

23 (N=2) 5 of 6 (83%) 4 of 4 (100%) 

24 (N=7) 21 of 21 (100%) 11 of 12 (92%)* 



37 

 

*  The number of children who are supposed to have participated is not the same as the numer of children who 

participated in the task of the letter knowledge category due to the examiner’s error. 
 

 

     In order to explore the relationship between the development of the task skills and letter 

knowledge as a whole, the individual children’s percentages of correct answers were 

displayed in relation to letter knowledge in Figure 4.1 and 4.2. The analysis was conducted 

only for the bilingual group because the Japanese group had no participant with the 

intermediate level of letter knowledge. The bilingual children’s result is, instead, compared 

(Table 4.10) Japanese children: Abstraction and identification tasks in relation to letter 

knowledge. (number of correct answers of total number of participants) 

 

                        Task 
Letter Knowledge 

Abstraction tasks 

(3 tasks) 

Identification tasks 

(2 tasks) 

0 (N=3) 2 of 9 (22%) 0 of 6 (0%) 

1   

2   

3   

4   

5 (N=1) 0 of 3 (0%) 0 of 2 (0%) 

6   

7    

8   

9    

10   

11   

12   

13   

14   

15   

16   

17   

18    

19   

20   

21 (N=1) 2 of 3 (67%) 0 of 2 (0%) 

22 (N=1) 0 of 1 (0%)* No data available* 

23 (N=2) 5 of 6 (83%) 2 of 4 (50%) 

24 (N=11) 29 of 33 (88%) 20 of 21 (95%)* 



38 

 

with that of Amano (1970) who examined Japanese monolingual children’s abstraction and 

identification skills in the next chapter.  

     Both figures indicate that the bilingual children’s abstraction and identification skills were 

positively related to letter knowledge on the whole because the points on the figures start low 

on the left-hand side and move higher on the right. It is consistent with the analysis mentioned 

above that the percentage of correct answers were clearly higher for the children with a great 

deal of letter knowledge than for the children with little or no letter knowledge. Concerning 

the strength of the relationships, both of the abstraction and identification skills were weakly 

related with letter knowledge because the points for the children with the intermediate level of 

letter knowledge were scattered widely. That is to say, there were big differences in the 

abstraction and identification abilities among the bilingual children with the intermediate 

level of letter knowledge. As a whole, therefore, for these children it was not found that more  

letter knowledge was related to better abstraction and identification skills. However, it was 

clear that children whose letter knowledge was 20 or over did the tasks better than the 

children with little or no letter knowledge.     

     In sum, abstraction and identification skills were clearly related to letter knowledge among 

the bilingual children with high levels of letter knowledge, little letter knowledge and no letter 

knowledge. However, a specific relationship could not be seen between these task skills and 

letter knowledge in the case of the children with the intermediate level of letter knowledge. 

On the other hand, the Japanese children with high levels of letter knowledge could do the 

abstraction and identification tasks better than those with little or no letter knowledge. The 

relationships between the task skills of the Japanese children with the intermediate level of 

letter knowledge and letter knowledge could not be analysed for lack of such a Japanese 

participant.  
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(Figure 4.1) Bilingual children:  

               Relationship between abstraction skill and letter knowledge.  
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   4.3 Special Syllables 

 

In this section, the results on the special syllable segmentation tasks are presented in relation 

to age and letter knowledge.  

     The children were given the special syllable segmentation tasks for the purpose of 

analysing how they developed mora segmentation skills. Therefore, the task results have been 

classified according to segmentation patterns. In the analysis, whether the children gave 

correct responses in terms of the Japanese writing system was not considered. In the case of 

“hiko: ki”, for example, there were three types of mora-based segmentation: “/ hi / ko / u / ki 

/”, “/ hi / ko / o / ki /” or “/ hi / ko /: / ki /”. The first one is correct in the Japanese writing 

system. However, whether children can follow the Japanese writing system precisely depends 

on if children have instruction in the Japanese writing system (Amano, 1988). In this study, 

the children were tested in order to see if they could segment words on a moraic basis, not if 

they could follow the Japanese writing system. Therefore, all of the three responses were 

classified as mora-based segmentation because those responses regarded the long vowel “ko:” 

as two sounds in some way according to the amount of time to pronounce.      

     The children were tested on four words. The respective words included different types of 

special syllables: Long vowel (CV:), Geminated consonant stop (CVQ), Nasal consonant 

(CVN) and Contracted long vowel (CCV:). Therefore, the results were analyzed separately.  

      The words including Long vowel (CV:), Geminated consonant stop (CVQ) and Nasal 

consonant (CVN) had one special syllable in the respective words. Hence, the results were 

classified into three groups according to segmentation patterns: mora-based segmentation, 

syllable-based segmentation and others. When the children segmented the special syllables 
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(Figure 4.2) Bilingual children:  

            Relationship between identification skill and letter knowledge. 
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according to the amount of time to pronounce, it was regarded as mora-based segmentation. 

When the children segmented the special syllables according to the act of utterance, it was 

regarded as syllable-based segmentation. When the children segmented the special syllables 

in a way other than mora- or syllable-based segmentation, or when the children segmented the 

parts other than the special syllables in the given words incorrectly, it was classified as others. 

In the latter case, how the children segmented the special syllables was not considered.   

     For example, “hiko:ki (airplane)” includes the Long vowel “ko:”. When the children hit 

two blocks to represent “ko:”, it was counted as mora-based segmentation. When the children 

hit only one block to represent “ko:”, it was counted as syllable-based segmentation. On the 

other hand, when the children segmented “hiko:ki” such as “/ hiko / ki /” or “/ hi / ko / ● / ki / 

● /”, it was counted as others (“●” represents hitting a block without saying anything). In the 

former response, the child regarded two syllables “/ hi / ko /” as one “/ hiko /”. In the latter 

response, the child took two beats for the last syllable “ki” instead of one beat. Both of them 

are examples of typical mistakes at a fundamental syllable segmentation task. Consequently, 

their responses were classified as others.  

     Geminated consonant stop (CVQ) is a special syllable that includes a stop in a word-

medial position. The test word “koQpu” must be uttered / KO / Q  / PU / (“Q” represents a 

stop), not / KO/ PU /. The purpose of the task was to examine how the children segmented the 

word and represented the stop. When the children showed the stop in some way, their 

responses were regarded as mora-based segmentation. The responses classified as mora-based 

segmentation were the following: / ko / ● / pu / (“●” represents hitting a block without saying 

anything), / ko / o / pu /, / ko / tu / pu /, / ko / u / pu /.    

     On the other hand, the test word including Contracted long vowel (CCV:) was comprised 

of two contracted long vowels. Hence, the results were classified into four groups according 

to segmentation patterns: mora-based segmentation, mixture of mora- and syllable-based 

segmentation, syllable-based segmentation and others. When the children segmented both of 

the special syllables according to the amount of time to pronounce, it was regarded as mora-

based segmentation. When the children segmented one of the special syllables according to 

the amount of time to pronounce and segmented the other one according to the act of 

utterance, it was classified as mixture of mora- and syllable-based segmentation. When the 

children segmented both of the special syllables according to the act of utterance, it was 

regarded as syllable-based segmentation. When the children segmented the special syllables 

in a way other than mora- or syllable-based segmentation, it was classified as “others”.  

     For example, “gyu:nyu: (milk)” includes two contracted long vowels “gyu:” and “nyu:”. 

When the children hit two blocks to represent the respective contracted long vowels, it was 

regarded as mora-based segmentation. When the children hit two blocks to represent one of 

“gyu:” and “nyu:”, while hitting only one block to represent the rest of them, it was regarded 

as mixture. When the children hit only one block to represent the respective contracted long 

vowels, it was regarded as syllable-based segmentation. On the other hand, when the children 

segmented the contracted long vowels in the other ways such as “/ gyu / nyu / ● /”, these were 

regarded as “others” (“●” represents hitting a block without saying anything). In this case, it 

was not clear what sound the child represented by hitting the last block. Consequently, this 

case was classified as “others”.  
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4.3.1 Special syllable segmentation tasks in relation to age 

 

Table 4.11 shows the bilingual children’s results on the special syllable segmentation tasks in 

relation to age.  

     With regard to the Long vowel task (hiko:ki), there were some 3-, 4- and 5-year-old 

bilingual children who were classified as “others” because they segmented the given word 

neither on a syllabic basis nor on a moraic basis. On the other hand, none of the 6- and 7-year-

old bilingual children were categorized as “others”. That is to say, all of the 6- and 7-year-old 

bilingual children segmented the given word on a moraic or syllabic basis. Also, among the 6- 

and 7-year-old bilingual children, the number of bilingual children who did mora-based 

segmentation was larger than that of bilingual children who did syllable-based segmentation.  

     There was no bilingual child who was categorized as “others” at the geminated consonant 

stop task (koQpu) with the exception of one 4-year-old bilingual child. In the 4-, 5- and 6-

year-old categories, the number of bilingual children who segmented the given word on a 

moraic basis was smaller than that of bilingual children who did syllable-based segmentation. 

In the 7-year-old category, the former became larger than the latter.       

     In the nasal consonant task (ringo), there was one bilingual child who was categorized as 

“others” among the 3- and 4-year-old bilingual children, respectively. All the other bilingual 

children segmented the word on a syllabic basis or on a moraic basis. The number of bilingual 

children who did mora-based segmentation was larger than that of bilingual children who did 

syllable-based segmentation in any of the age categories. 

     In the contracted long vowel task (gyu:nyu:), there were one or two bilingual children who 

were classified as “others” in any of the age categories except for the 3-year-old category. 

Also, there was one bilingual child whose segmentation pattern was a mixture of syllable- and 

mora-based segmentation in the 3- and 4-year-old categories, respectively. The other bilingual 

children in any age category segmented the given word on a syllabic or moraic basis. In the 5- 

and 6-year-old categories, the number of bilingual children who did mora-based segmentation 

was smaller than that of bilingual children who did syllable-based segmentation. None of the 

3-, 4- and 7-year-old bilingual children segmented the word on a moraic basis.  

     Table 4.12 shows the Japanese children’s results on the special syllable segmentation tasks 

in relation to age.  

     With regard to the Long vowel task (hiko:ki), there were three 3-year-old Japanese 

children who were categorized as “others”. The other Japanese children segmented the given 

word on a syllabic or moraic basis. There was no 3-year-old Japanese child who did mora-

based segmentation. In the other age categories, the number of Japanese children who 

segmented the given word on a moraic basis was larger than that of Japanese children who 

segmented it on a syllabic basis. All of the 6- and 7-year-old Japanese children segmented the 

word on a moraic basis.  

     There was one 3-year-old Japanese child who was categorized as “others” in the geminated 

consonant stop task (koQpu). The other Japanese children segmented the given word on a 

syllabic or moraic basis. All of the 6-year-old Japanese children did mora-based segmentation. 

In the 3-, 4-, 5- and 7-year-old categories, the number of Japanese children who did mora-

based segmentation was the same as or smaller than the number of Japanese children who did 

syllable-based segmentation.  

     In the nasal consonant task (ringo), there was one 3-year-old Japanese child who was 

categorized as “others”. The other Japanese children did syllable- or mora-based segmentation. 

While there was no 3-year-old Japanese child who did mora-based segmentation, all of the 4-, 

6- and 7-year-old Japanese children segmented the given word on a moraic basis. In the 5-
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year-old category, there was one Japanese child who did syllable-based segmentation while 

all the others did mora-based segmentation.   

     In the contracted long vowel task (gyu:nyu:), there was one Japanese child who was 

classified as “others” in the respective 3- and 6-year-old categories. Also, there was one 3-

year-old Japanese child whose segmentation pattern was a mixture of syllable- and mora-

based segmentation. The other Japanese children segmented the given word on a syllabic 

basis or moraic basis. All of the age categories had a Japanese child or Japanese children who 

did mora-based segmentation. The number of Japanese children who did mora-based 

segmentation was smaller than that of Japanese children who did syllable-based segmentation 

in the 3- and 4-year-old categories, whereas the former became larger than the latter in the 5-, 

6- and 7-year-old categories. All of the 7-year-old Japanese children segmented the word on a 

moraic basis.       
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(Table 4.11)  Bilingual children: Special syllable segmentation tasks in relation to age.  

 

Test words 

Long vowel (CV:) 

Hiko:ki 

(airplane) 

Geminated consonant stop (CVQ) 

KoQpu 

(glass) 

Nasal consonant (CVN) 

Ringo 

(apple) 

Contracted long vowel (CCV:) 

Gyu:nyu: 

(milk) 

 
 

Segmentation                      

patterns 

 
Age 

Mora-

based  

Syllable-

based 
Others 

Mora-

based 

Syllable-

based 
Others 

Mora-

based 

Syllable-

based 
Others 

Mora-

based 
Mixture 

Syllable-

base 
Others 

3 years old 

(N=2) 
0 1 1 1 1 0 1 0 1 0 1 1 0 

4 years old 

(N=4) 
1 1 2 1 2 1 2 1 1 0 1 1 2 

5 years old 

(N=7) 
3 3 1 2 5 0 4 3 0 1 0 4 2 

6 years old 

(N=10) 
6 4 0 2 8 0 6 4 0 4 0 5 1 

7 years old 

(N=3) 
2 1 0 2 1 0 2 1 0 0 0 2 1 

 

 ○ Mora-based segmentation ∙∙∙∙∙ Segmenting a special syllable on the basis of mora  

○ Syllable-based segmentation ∙∙∙∙∙ Segmenting a special syllable on the basis of syllable  

○ Others ∙∙∙∙∙ Segmenting a special syllable in a way other than mora- or syllable-based segmentation or segmenting parts other than a    

                     special syllable incorrectly  

○ Mixture ∙∙∙∙∙ Segmenting two special syllables in a word on the basis of mora and syllable respectively    
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(Table 4.12)  Japanese children: Special syllable segmentation tasks in relation to age.  

 

Test words 

Long vowel (CV:) 

Hiko:ki 

(airplane) 

Geminated consonant stop (CVQ) 

KoQpu 

(glass) 

Nasal consonant (CVN) 

Ringo 

(apple) 

Contracted long vowel (CCV:) 

Gyu:nyu: 

(milk) 

         
    Segmentation                 

patterns 

 

Age 

Mora-

based  

Syllable-

based 
Others 

Mora-

based 

Syllable-

based 
Others 

Mora-

based 

Syllable-

based 
Others 

Mora-

based 
Mixture 

Syllable-

base 
Others 

3 years old 

(N=5) 
0 2 3 2 2 1 0 4 1 1 1 2 1 

4 years old 

(N=3) 
2 1 0 0 3 0 3 0 0 1 0 2 0 

5 years old 

(N=4) 
3 1 0 1 3 0 3 1 0 3 0 1 0 

6 years old 

(N=3) 
3 0 0 3 0 0 3 0 0 2 0 0 1 

7 years old 

(N=4) 
4 0 0 2 2 0 4 0 0 4 0 0 0 

 
○ Mora-based segmentation ∙∙∙∙∙ Segmenting a special syllable on the basis of mora  

○ Syllable-based segmentation ∙∙∙∙∙ Segmenting a special syllable on the basis of syllable  

○ Others ∙∙∙∙∙ Segmenting a special syllable in a way other than mora- or syllable-based segmentation or segmenting parts other than a    

                     special syllable incorrectly  

○ Mixture ∙∙∙∙∙ Segmenting two special syllables in a word on the basis of mora and syllable respectively    
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 4.3.2 Special syllable segmentation tasks in relation to letter knowledge  
 

Table 4.13 shows the bilingual children’s results on the special syllable segmentation tasks in 

relation to letter knowledge.  

     In the long vowel task (hiko:ki), there were four bilingual children who were classified as 

“others”. Their letter knowledge was 12 or under. The other bilingual children segmented the 

given word on a syllabic or moraic basis. Among them, syllable-based segmentation was 

dominant when their letter knowledge was 22 or under. In contrast, all of the bilingual 

children with letter knowledge of 23 or 24 did mora-based segmentation.          

     There was one bilingual child who was classified as “others” in the geminated consonant 

stop task (koQpu). All the other bilingual children segmented the given word on a syllabic or 

moraic basis. Both of the segmentation patterns were seen throughout all categories of letter 

knowledge.  

     In the nasal consonant task (ringo), two bilingual children were classified as “others”. All 

the other bilingual children did syllable- or mora-based segmentation. Among the bilingual 

children with letter knowledge of 22 or under, both of the segmentation patterns appeared at 

random. On the other hand, all the bilingual children with letter knowledge of 23 or 24 

segmented the given word on a moraic basis. 

     In the contracted long vowel task (gyu:nyu:), there were six bilingual children who were 

classified as “others”. Their letter knowledge was widely varied from 0 to 24. Also, there 

were two bilingual children who mixed syllable- and mora-based segmentation. The other 

bilingual children segmented the given word on a syllabic or moraic basis. Among the 

bilingual children with letter knowledge of 23 or under, the great majority of them did 

syllable-based segmentation. On the other hand, 4 of 7 bilingual children who had letter 

knowledge of 24 did mora-based segmentation while the remaining 3 were classified as 

“others”.   

      Table 4.14 shows the Japanese children’s results on the special syllable segmentation 

tasks in relation to letter knowledge. There were no Japanese participants with letter 

knowledge between 6 and 20.  

     In the long vowel task (hiko:ki), all the three Japanese children with no letter knowledge 

were classified as “others”. The other Japanese children did syllable- or mora-based 

segmentation. Among the Japanese children with letter knowledge of 21, 22 and 23, both of 

the segmentation patterns appeared equally. On the other hand, all of the Japanese children 

with letter knowledge of 24 did mora-based segmentation, with the exception of one who did 

syllable-based segmentation. 

     In the geminate consonant stop task (koQpu), there was one Japanese child who was 

classified as “others”. All the other Japanese children segmented the given word on a syllabic 

or moraic basis. Both of the segmentation patterns were seen throughout all categories of 

letter knowledge. Among the Japanese children with letter knowledge of 24, both of the 

segmentation patterns appeared about equally. 

     There was one Japanese child who was classified as “others” in the nasal consonant task 

(ringo). All the other Japanese children segmented the given word on a syllabic or moraic 

basis. Concerning the Japanese children with no letter knowledge, all of them did syllable 

based segmentation. Among the Japanese children with letter knowledge of 21, 22 and 23, 

both of the segmentation patterns equally appeared. On the other hand, all of the Japanese 

children with letter knowledge of 24 segmented the given word on a moraic basis. 

     In the contracted long vowel task (gyu:nyu:), there were two Japanese children who were 

classified as “others”. Their letter knowledge was 0 and 24, respectively. Also, there was one 

Japanese child with no letter knowledge who mixed syllable- and mora-based segmentation. 
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Among the Japanese children with letter knowledge of 23 or under, syllable-based 

segmentation was dominant. In contrast, the great majority of the Japanese children with letter 

knowledge of 24 did mora-based segmentation.   

(Table 4.13)  Bilingual children: Special syllable segmentation tasks in relation to letter 

knowledge. 

 

 Long vowel  

(CV:) 

 

        Hiko:ki 

      (airplane) 

Geminated consonant 

stop (CVQ) 

 

         KoQpu 

          (glass) 

Nasal consonant  

(CVN) 

 

          Ringo 

         (apple) 

Contracted long vowel  

(CCV:) 

 

            Gyu:nyu: 

              (milk) 

 

 

 

Letter 

know-

ledge 

 

Mora-

based 

 

Syllable

-based 
Others 

Mora-

based 

Syllable

-based 
Others 

Mora-

based 

Syllable

-based 
Others 

Mora-

based 
Mixture 

Syllable

-based 
Others 

0  ●   ●    ●   ●  

0 ●   ●   ●      ● 

3   ●  ●   ●    ●  

3  ●   ●   ●    ●  

4   ●  ●   ●    ●  

5  ●   ●   ●    ●  

5  ●   ●  ●     ●  

7   ● ●   ●    ●   

7  ●   ●   ●    ●  

9 ●   ●   ●      ● 

12   ●   ●   ●    ● 

15 ●   ●   ●   ●    

18  ●   ●   ●    ●  

21  ●   ●  ●    ●   

21  ●   ●   ●    ●  

22  ●   ●   ●    ●  

22  ●   ●   ●    ●  

23 ●    ●  ●     ●  

23 ●   ●   ●     ●  

24 ●   ●   ●      ● 

24 ●    ●  ●   ●    

24 ●    ●  ●   ●    

24 ●   ●   ●   ●    

24 ●    ●  ●   ●    

24 ●    ●  ●      ● 

24 ●   ●   ●      ● 
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(Table 4.14)  Japanese children: Special syllable segmentation tasks in relation to letter 

knowledge. 

 

 Long vowel  

(CV:) 

 

        Hiko:ki 

      (airplane) 

Geminated consonant 

stop (CVQ) 

 

         KoQpu 

          (glass) 

Nasal consonant  

(CVN) 

 

          Ringo 

         (apple) 

Contracted long vowel  

(CCV:) 

 

            Gyu:nyu: 

              (milk) 

 

 

 

Letter 

know-

ledge 

 

Mora-

based 

 

Syllable

-based 
Others 

Mora-

based 

Syllable

-based 
Others 

Mora-

based 

Syllable-

based 
Others 

Mora-

based 
Mixture 

Syllable

-based 
Others 

0   ●  ●   ●     ● 

0   ● ●    ●    ●  

0   ●   ●  ●   ●   

5  ●  ●     ● ●    

21 ●    ●  ●   ●    

22  ●   ●   ●    ●  

23 ●    ●  ●     ●  

23  ●   ●   ●    ●  

24  ●   ●  ●     ●  

24 ●    ●  ●   ●    

24 ●   ●   ●   ●    

24 ●    ●  ●   ●    

24 ●   ●   ●   ●    

24 ●   ●   ●   ●    

24 ●   ●   ●      ● 

24 ●    ●  ●   ●    

24 ●   ●   ●   ●    

24 ●    ●  ●   ●    

24 ●   ●   ●   ●    

 
○ Mora-based segmentation ∙∙∙∙∙ Segmenting a special syllable on the basis of mora  

○ Syllable-based segmentation ∙∙∙∙∙ Segmenting a special syllable on the basis of syllable  

○ Others ∙∙∙∙∙ Segmenting a special syllable in a way other than mora- or syllable-basedsegmentation   

                     or segmenting parts other than a special syllable incorrectly  

○ Mixture ∙∙∙∙∙ Segmenting two special syllables in a word on the basis of mora and syllable,                

                        respectively    
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4.3.3 Developmental process of mora-based segmentation skills in relation to 

age and letter knowledge  
 

In this section, the results on the special syllable segmentation tasks are presented in the form 

of figures (Figures 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9 and 4.10) in order to analyse how the 

children’s segmentation patterns were changed from syllable-based segmentation to mora-

based segmentation as they grew older and as they acquired letter knowledge. In those figures, 

a marker presents leter knowledge, age, a type of segmentation pattern. Those figures show 

whether the number of children who segmented the given words on a moraic basis increased 

as they grew older and as they acquired letter knowledge. If children change segmentation 

patterns from syllable-based segmentation to mora-based segmentation with age and letter 

knowledge, points showing mora-based segmentation should tend to appear at the upper right 

of a figure while there should be seen points showing syllable-based segmentation at the 

lower left.  

     Figures 4.3, 4.4, 4.5 and 4.6 show the bilingual children’s result on the special syllable 

segmentation tasks. In the long vowel task (hiko:ki), there was no clear increasing tendency 

with age for the bilingual children to segment the given word on a moraic basis. On the other 

hand, the bilingual children with a lot of letter knowledge (23 and 24) used exclusively mora-

based segmentation while the other bilingual children segmented the given word on a syllabic 

basis in general. That is to say, the development of a mora-based segmentation skill in the 

long vowel task was related to letter knowledge but not to age.  

     In the geminated consonant stop task (koQpu), one-third of the bilingual children 

segmented the given word on a moraic basis, and they were seen throughout the figure 

irrespective of age or letter knowledge. Hence, the bilingual children’s development of a 

mora-based segmentation skill in the geminated consonant stop task was not related to age or 

letter knowledge.  

     In the nasal consonant task (ringo), there was no clear increasing tendency with age for the 

bilingual children to segment the given word on a moraic basis. On the other hand, the 

bilingual children with much letter knowledge used exclusively mora-based segmentation, 

whereas both of syllable- and mora-based segmentation appeared equally among the other 

bilingual children. That is to say, the bilingual childrenʼs development of mora-based 

segmentation skill in the nasal consonant task was related to letter knowledge but not to age.  

     In the contracted long vowel task (gyu:nyu:), there were only 5 bilingual children who did 

mora-based segmentation, and they were in varied age groups. Therefore, there was no 

increasing tendency with age in the bilingual group. On the other hand, over half of the 

bilingual children with letter knowledge of 24 segmented the given word on a moraic basis, 

while none of the bilingual children with letter knowledge of 23 or under used mora-based 

segmentation except for one. Hence, it can be considered that letter knowledge played some 

role in the development of a mora-based segmentation skill in this task. That is to say, the 

bilingual childrenʼs development of a mora-based segmentation skill in the contracted long 

vowel task was related to letter knowledge but not to age.      

     Figures 4.7, 4.8, 4.9 and 4.10 show the Japanese childrenʼs result on the special syllable 

segmentation tasks in relation to age and letter knowledge. In general, there could be seen an 

identical tendency in the long vowel task (hiko:ki), the nasal consonant task (ringo) and the 

contracted long vowel task (gyu:nyu:). To be concrete, the oldest groups used exclusively 

mora-based segmentation while the youngest group did something other than mora-based 

segmentation. On the whole, there was an increasing tendency with age for the Japanese 

children to segment the given words on a moraic basis. In terms of the relationship with letter 

knowledge, the great majority of the Japanese children with much letter knowledge 
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segmented the given words on a moraic basis, whereas none of the Japanese children with no 

or little letter knowledge generally did mora-based segmentation. Therefore, it can be 

considered that there was an increasing tendency with letter knowledge for the Japanese 

children to do mora-based segmentation, although it was not analysed how a mora-based 

segmentation skill developed among the Japanese children with the intermediate level of letter 

knowledge because there was no such Japanese participant in this study. That is to say, the 

Japanese childrenʼs development of mora-based segmentation skills in the long vowel task, 

the nasal consonant task and the contracted long vowel task was related to both age and letter 

knowledge.  

     In the geminated consonant stop task (koQpu), most of the Japanese children who 

segmented the given word on a moraic basis belonged to the oldest age groups. Hence, age 

can be considered to have had an effect on the development of the task skill. On the other 

hand, it was only half of the Japanese children with letter knowledge of 24 who segmented 

the given word on a moraic basis, while a few Japanese children with little or no letter 

knowledge did mora-based segmentation. Therefore, letter knowledge cannot be considered to 

have had much effect on the development of the task skill. That is to say, the Japanese 

childrenʼs development of a mora-based segmentation skill in the geminated consonant stop 

task was related to age to some extent but not to letter knowledge.     
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(Figures 4.3, 4.4, 4.5 and 4.6)  Bilingual children: Developmental process of mora-based 

segmentation skills 

 

Figures 4.3 to 4.6 below display the relationship among three variables: letter knowledge, age 

and segmentation pattern for the purpose of seeing how the bilingual childrenʼs segmentation 

patterns were changed from syllable-based segmentation to mora-based segmentation with 

age and letter knowledge.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The markers present different types of segmentation patterns: 

●   Mora-based segmentation  ×    Other than mora- or syllable-based segmentation 

○   Syllable-based segmentation  ∆    Mixture of mora- and syllable-based segmentation  

 

(Figure 4.3) Bilingual children: Long vowel (hiko:ki). 
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(Figure 4.4) Bilingual children: Geminated consonant stop (koQpu). 
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(Figure 4.5) Bilingual children: Nasal consonant (ringo). 
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(Figure 4.6) Bilingual children: Contracted long vowel (gyu:nyu:). 
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(Figures 4.7, 4.8, 4.9 and 4.10)  Japanese children: Developmental process of mora-based 

segmentation skills 

 

Figures 4.7 to 4.10 below display the relationship among three variables: letter knowledge, 

age and segmentation pattern for the purpose of seeing how the Japanese childrenʼs 

segmentation patterns were changed from syllable-based segmentation to mora-based 

segmentation with age and letter knowledge.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The markers present different types of segmentation patterns: 

●   Mora-based segmentation  ×    Other than mora- or syllable-based segmentation 

○   Syllable-based segmentation  ∆    Mixture of mora- and syllable-based segmentation  

 

(Figure 4.7) Japanese children: Longvowel (hiko:ki). 
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(Figure 4.8) Japanese children: Geminated consonant stop (koQpu). 
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(Figure 4.9) Japanese children: Nasal consonant (ringo).  
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(Figure 4.10) Japanese children: Contracted long vowel (gyu:nyu:).  
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4.3.4 Comparison of bilingual childrenʼs development of mora-based 

segmentation with that of Japanese children 
 

This section compares the development of the bilingual childrenʼs mora-based segmentation 

skills with that of the Japanese children. The findings are the following four points.  

     First, the bilingual childrenʼs development of mora-based segmentation had generally no 

relation to age while that of the Japanese children was closely related to it. That is to say, the 

development of mora-based segmentation was affected by age for the Japanese children, but 

age and its development were not related to each other for the bilingual children.  

     Second, the bilingual childrenʼs development of mora-based segmentation was affected by 

letter knowledge in the long vowel task, the nasal consonant task and the contracted long 

vowel task, which was the same as that of the Japanese children. That is to say, there was an 

increasing tendency with letter knowledge for both of the groups to segment the given words 

on a moraic basis in those tasks. 

     Third, the result of the nasal consonant stop task was related to age and letter knowledge in 

a different way from those of the other three tasks in both the bilingual and Japanese groups.  

     Fourthly, the bilingual children who were classified as “others” could be seen in varied age 

groups with varied numbers of letter knowledge, especially in the contracted long vowel task. 

On the other hand, the Japanese children who were classified as “others” in all of the tasks 

were generally seen only in the youngest age group with little or no letter knowledge. That is 

to say, there were some bilingual children who had an unstable skill to segment the given 

words into individual sounds irrespective of age or letter knowledge while it was limited to 

the youngest children with little or no letter knowledge in the Japanese group.   

     In summary, the bilingual childrenʼs development of mora-based segmentation was 

generally related to letter knowledge, but not to age. Also, there were some bilingual children 

who had difficulty in grasping individual sounds correctly irrespective of age or letter 

knowledge. In those respects, the bilingual children were different from the Japanese children. 

The bilingual childrenʼs developmental process of the geminated consonant stop task in 

relation to age and letter knowledge was different from that of the other three tasks. In this 

respect, the bilingual children were the same as the Japanese children.            
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5. Discussion  
 
 

 

This study was conducted for the purpose of examining how Swedish/Danish-Japanese 

bilingual children develop Japanese phonological awareness in comparison with Japanese 

children.  

     As explained in section 2.8.3, in Japanese, there are two types of syllables: fundamental 

syllables and special syllables. Fundamental syllables are segmented on the basis of syllable 

units, while special syllables are segmented on the basis of mora units. Although the 

development of a syllable-based segmentation skill and that of a mora-based segmentation 

skill are closely related, these are qualitatively different. Therefore, the children were tested 

on the fundamental syllables and special syllables separately, and the results were analysed 

separately. 

 

 

  

5.1 Fundamental syllables 
 

 

5.1.1 Phonological awareness development of fundamental syllables in relation 

to age 
 

The fundamental syllable section had three types of tasks: segmentation task, abstraction task 

and identification task. The bilingual children developed all of the task skills with age, which 

was the same as the Japanese children. However, there was a difference in the developmental 

rate of the task skills in relation to age between the bilingual children and the Japanese 

children.  

     To be concrete, the 3-year-old Japanese children had the ability to segment longer words 

than the corresponding bilingual children. Also, the Japanese children over the age of 4 could 

segment all the given words correctly, whereas this was over the age of 5 for the bilingual 

children. Concerning the abstraction and identification tasks, it was 6 years old when almost 

all the bilingual children could give correct answers in the tasks, whereas it was 5 years old 

for the Japanese children. It was only the 7-year-old group for the bilingual children that 

showed perfect abstraction and identification skills, whereas it was both of the 6- and 7-year-

old groups for the Japanese children.      

     To summarize, the bilingual childrenʼs segmentation, abstraction and identification skills 

developed with age in the same way as those of the Japanese children but at a slightly slower 

rate than them. Japanese children on average developed these skills a year earlier than 

bilingual children.  

 

 

 

5.1.2 Phonological awareness development of fundamental syllables in relation 

to letter knowledge  
 

The results of the segmentation task, the abstraction task and the identification task were also 

analysed in relation to letter knowledge. The bilingual childrenʼs segmentation skill 
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developed with letter knowledge, which was the same as the Japanese children. In concrete 

terms, the development of the segmentation skill had started before the bilingual and Japanese 

children began to acquire letter knowledge. Once both groups acquired the knowledge of a 

few letters, their skill improved dramatically. As they acquired more letters, its development 

was completed.             

     Concerning the abstraction and identification skills in relation to letter knowledge, the 

bilingual children with high levels of letter knowledge could clearly do better than those 

having little or no letter knowledge, in the same way as the Japanese children. However, no 

clear tendency could be seen among the bilingual children with the intermediate level of letter 

knowledge. On the other hand, the Japanese childrenʼs developmental process of those skills 

could not be analysed because there was no Japanese participant with the intermediate level of 

letter knowledge.  

     In order to compare the bilingual childrenʼs developmental process of abstraction and 

identification skills with that of Japanese monolingual children, the results of this study were 

compared with those of Amano (1970), who examined how Japanese monolingual children 

developed Japanese phonological awareness. According to his study, the Japanese 

monolingual childrenʼs development of abstraction and identification skills was closely 

related to letter knowledge. In fact, the Japanese monolingual children made dramatic 

progress in abstraction and identification skills once they had learnt around 30 percent of the 

Japanese kana letters, although the development of the skills had started before they began to 

acquire letter knowledge. After the first dramatic progress, their skills continued to improve at 

a slow pace until the development was completed. Amano gives a reason why the Japanese 

monolingual children develop those skills in such a way: the Japanese monolingual children 

learned how to abstract and identify a specific syllable in a word from the acquisition of a few 

letters, and their skills made consequently dramatic progress in the early stage of letter 

acquisition. Whether the children knew the letter (or syllable) that they were supposed to 

abstract or identify was not important, that is to say, what they learned from the acquisition of 

letter knowledge was not only letters themselves but also the skill to abstract and identify a 

specific syllable in a word.                 

     In comparison, there can be seen a difference between the bilingual children of this study 

and the Japanese monolingual children of Amano (1970). It is when the bilingual children 

learned the task skills from the acquisition of letter knowledge. Although the bilingual 

children with high levels of letter knowledge could do the tasks better than those having little 

or no letter knowledge, the percentage of correct answers for the bilingual children with the 

intermediate level of letter knowledge varied widely. In other words, some bilingual children 

with some letter knowledge responded almost perfectly or perfectly, while some bilingual 

children with relatively high letter knowledge could give few correct responses. On the whole, 

it was when the bilingual children had learned around 85 percent of the Japanese letters that 

all of them stabilized their skills and responded correctly in the tasks. That is to say, the 

bilingual children learned the skills to abstract and identify a specific syllable in a word from 

the acquisition of letter knowledge when they learned around 85 percent of the Japanese kana 

letters, while this figure was around 30 percent of the Japanese kana letters for the Japanese 

monolingual children. The bilingual children, therefore, did not learn the abstraction and 

identification skills at the same rate as the Japanese monolingual children.  

     In sum, the bilingual children’s development of a segmentation skill was related to letter 

knowledge, in the same way as that of the Japanese children in this study. However, their 

development of abstraction and identification skills was slower than that of the Japanese 

monolingual children in Amano (1970). The bilingual children needed to know more letters 
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than the Japanese monolingual children to learn abstraction and identification skills, which 

accompany acquisition of letter knowledge.          

 

 

 

5.2 Special syllables  
 

The purpose of the special syllable section was to explore how the bilingual children 

developed a mora-based segmentation skill in comparison with the Japanese children.    

     As a reminder, mora is a phonological unit which is intermediate between a phoneme and 

a syllable (Rogers, 2005), and it is the primary phonological unit in Japanese. Because morae 

are related to the amount of time taken to pronounce, while syllables are based on the act of 

articulation, there are two different cases in terms of the relationship between mora and 

syllable: one syllable has one mora, and one syllable has two morae. 

     In the fundamental syllable section, it was not necessary for the children to be aware of 

morae. That is because there was a one-to-one correspondence between syllable and mora, 

and hence the result of the syllable-based segmentation was the same as that of a mora-based 

segmentation. Therefore, it cannot be analyzed from the results of the fundamental syllable 

section whether the children were aware of mora units. On the other hand, the result of the 

mora-based segmentation, in the special syllable section, was different from the result of a 

syllable-based segmentation because one syllable had two morae. Consequently, it can be 

analyzed from the results of the special syllable section whether the children were aware of 

mora units. For this reason, the special syllable section and the fundamental syllable section 

were conducted and analyzed separately.            

     The following three things were found. First, the bilingual childrenʼs mora-based 

segmentation skill developed with letter knowledge but not with age, whereas that of the 

Japanese children developed with both age and letter knowledge. For example, there were six 

5- and 6-year-old children with letter knowledge of 9 or under in the bilingual group. Only 0% 

to 17% of their responses were done on a moraic basis in the long vowel task, the nasal 

consonant task and the contracted long vowel task. In other words, they were not aware of 

mora units yet. On the other hand, there were six 5- and 6-year-old bilingual children with 

letter knowledge of 24. Sixty-seven percent to 100% of their responses were correctly 

produced on a moraic basis in the long vowel task, the nasal consonant task and the 

contracted long vowel task. They were, thus, aware of mora units. Therefore, the 5- and 6-

year-old bilingual children could not become aware of mora units without high levels of letter 

knowledge.  

     The result of this study showed that the Japanese childrenʼs mora-based segmentation skill 

developed with both age and letter knowledge. However, all of the 4-, 5-, 6- and 7-year-old 

Japanese children had letter knowledge of 21 or over. That means that there was no 5- or 6-

year-old Japanese child with little or no letter knowledge. Therefore, it cannot be decided 

from this study whether the 5- and 6-year-old Japanese children could become aware of mora 

units without letter knowledge.  

    In order to examine how Japanese monolingual childrenʼs development of a mora-based 

segmentation skill is related to age to the exclusion of the effect of letter knowledge, the result 

of Amano (1970) was analysed. In his study, there were ten 5-year-old Japanese monolingual 

children with little or no letter knowledge. Seventy percent to 90% of their responses were 

correctly done on a moraic basis in the long vowel task, the nasal consonant task and the 

contracted long vowel task. That is to say, the 5-year-old Japanese monolingual children 

could become aware of moraic units without letter knowledge.  
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     What this result implies is that the bilingual childrenʼs mora-based segmentation skill did 

not develop naturally from their daily experience with age. The bilingual children needed to 

learn kana letters in order to know how a word with a special syllable should be segmented 

into individual sounds. On the other hand, letter knowledge was not necessarily required for 

the Japanese monolingual children to acquire a mora-based segmentation skill, although its 

development was also related to letter knowledge. That means that the Japanese monolingual 

children could develop a mora-based segmentation skill naturally from their daily experience 

with age.        

     Second, there were some bilingual children who were classified as “others” in varied age 

groups with varied letter knowledge, whereas Japanese children in this category were 

generally limited to the youngest group with little or no letter knowledge. The category of 

“others” was used when a child segmented the special syllable(s) in the given word in a way 

other than mora- or syllable-based segmentation or when a child segmented the parts other 

than the special syllable(s) in the given word incorrectly.  

    In both the bilingual and Japanese groups, the majority of children who were classified as 

“others” were identified in the long vowel task and the contracted long vowel task. The test 

word of the long vowel task consisted of one special syllable (a long vowel) and three 

fundamental syllables. The children segmented one of the fundamental syllables in the given 

word into two parts or regarded two fundamental syllables as one sound. On the other hand, 

the test word of the contracted long vowel task consisted of two special syllables (two 

contracted long vowels) without any fundamental syllables. The children were puzzled about 

how to segment the given word into individual sounds, and they hit an extra block/extra 

blocks without specifying what sound(s) they hit the block(s) for.   

     The bilingual- and Japanese childrenʼs segmentation ways of “others” were basically the 

same. The difference between the groups was how old they were and how much letter 

knowledge they had. The bilingual children who were classified as “others” were in varied 

age groups and had varied letter knowledge. In particular, concerning the contracted long 

vowel task, 3 of 7 bilingual children with letter knowledge of 24 segmented the given word in 

the way of “others”. They were 5, 6 and 7 years old, respectively. On the other hand, all of the 

Japanese children who were classified as “others” were 3 years old with little or no letter 

knowledge except for one 6-year-old child with letter knowledge of 24.  

     This result suggests that the bilingual children can have a problem with segmenting a word 

into individual sounds irrespective of age or letter knowledge when a word has a complicated 

structure such as a long vowel or a contracted long vowel, while such a problem is peculiar to 

the youngest age group with little or no letter knowledge in the Japanese group. That is to say, 

there is some possibility that the bilingual childrenʼs ability to recognize individual sounds in 

a word remains unstable even when they grow older and acquire letter knowledge. The 

bilingual childrenʼs development of a special syllable segmentation skill can take longer than 

that of the Japanese children.         

     Third, the bilingual childrenʼs mora-based segmentation skill in the geminated consonant 

stop task developed in a different way from those of the other three tasks, which was the same 

tendency shown by the Japanese children. Previous studies also show similar tendencies. For 

example, Amano (1970) found that the percentage of the children who did mora-based 

segmentation in the geminated consonant stop task did not increase with age unlike the other 

three special syllable tasks. When he analysed the task results in relation to letter knowledge, 

he found that the children with much letter knowledge did the task significantly better than 

those having little or no letter knowledge. Therefore, Amano concluded that the development 

of a segmentation skill in the geminated consonant stop task was related only to letter 

knowledge. On the other hand, Inagaki et al. (2000) found that the number of children who 
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did mora-based segmentation in the geminated consonant stop task did not increase with letter 

knowledge unlike in the other three special syllable tasks. They stated that one possible 

interpretation of the result was that the task of hitting blocks while uttering sounds was not 

suitable to represent a stop in a word-medial position. The results of Amano (1970) and 

Inagaki et al. (2000) are contradictory. However, Amano (1970), Inagaki et al. (2000) and this 

study are consistent in that the development of a mora-based segmentation skill in a 

geminated consonant stop task was different from that of the other special syllable tasks.        
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6. General discussion 
 

 

 

The purpose of this study was to analyse how 3- to 7-year-old Swedish/Danish-Japanese 

bilingual children developed Japanese phonological awareness (syllable awareness and mora 

awareness) in comparison with the corresponding Japanese children, through examining the 

development of their syllable- and mora-based segmentation skills and their syllable 

abstraction and identification skills.  

           

     A summary of the key findings is as follows:  

 

1. Fundamental syllable section  

 

∙ The development of the bilingual childrenʼs fundamental syllable segmentation, 

abstraction and identification skills was related to age, in the same way as that of the 

Japanese children. However, the bilingual children developed those skills as a slightly 

slower rate than the Japanese children.  

 

∙ The development of the bilingual childrenʼs fundamental syllable segmentation skill was 

related to letter knowledge, in the same way as that of the Japanese children. In the 

abstraction and identification tasks, both of the bilingual and Japanese children with high 

levels of letter knowledge could do better than those having little or no letter knowledge. 

However, there was a difference in the developmental rates between the bilingual children 

and the Japanese monolingual children of Amano (1970). The bilingual children needed to 

acquire much more letter knowledge than the Japanese monolingual children in order to 

learn the abstraction and identification skills.  

 

2. Special syllable section  

 

∙  In general, the development of the bilingual childrenʼs mora-based segmentation skill 

was related to letter knowledge but not to age, whereas that of the Japanese children was 

related to both age and letter knowledge. That is to say, the bilingual children did not 

develop a mora-based segmentation skill from their daily experience with age unlike the 

Japanese children. They needed to learn Japanese kana letters actively in order to develop 

a mora-based segmentation skill.  

 

∙ There were some bilingual children who had difficulty in segmenting a word with a 

complicated structure such as a long vowel or a contracted long vowel into individual 

sounds irrespective of age or letter knowledge, which was peculiar to the youngest 

children with little or no letter knowledge in the Japanese group. That is to say, it appears 

that the bilingual children took longer to stabilize their mora-based segmentation skill than 

the Japanese children.          

  

     On the whole, the bilingual children developed syllable awareness with age and letter 

knowledge like the Japanese children. However, the development was slower than that of the 

Japanese children. Concerning mora awareness, the bilingual children did not develop it from 

their daily experience unlike the Japanese children. The specific experience of learning letters 

was necessary for the bilingual children to develop this awareness.    
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     According to the previous studies (Chen, Anderson, Li, Hao, Wu and Shu, 2004; Loizou 

and Stuart, 2003; Bialystok, Majumder and Martin, 2003), bilingual childrenʼs phonological 

awareness knowledge in one of their languages is conducive to discovery of phonological 

structure in the other language when the phonological structures of the two languages are 

related to each other in some specific ways with respect to similarity, complexity, and so on. 

In these cases, bilingual children have an advantage of phonological awareness development 

compared to monolingual children. Their phonological awareness development is faster than 

that of monolingual children. On the other hand, there are language pairs where bilingual 

childrenʼs knowledge of one language is not conducive to the discovery of phonological 

structure in the other language. In those cases, bilingual children have no advantage of 

phonological awareness development compared to monolingual children, which means that 

bilingual children develop phonological awareness at the same rate as or more slowly than 

monolingual children.    

     In this study, the bilingual childrenʼs Japanese phonological awareness development was 

slower than that of the Japanese children on the whole. Consequently, they had no advantage 

concerning Japanese phonological awareness development compared to the Japanese children, 

which supports the hypothesis of this study. Swedish or Danish knowledge did not help the 

bilingual children to discover Japanese phonological structure. That is to say, they had to 

understand Japanese language concept with their Japanese knowledge alone, just like 

Japanese monolingual children.   

     If that is the case, the question arises as to why the bilingual children developed Japanese 

phonological awareness more slowly than the Japanese children. The bilingual children had 

also been exposed to Japanese from the first day of their life and spoke Japanese on a daily 

basis. In that respect, the bilingual childrenʼs Japanese language environment was the same as 

that of the Japanese children. On the other hand, there was a big difference in the amount of 

time devoted to the use of Japanese in a day.  

     According to the interviews with the childrenʼs parents, the bilingual children generally 

used Japanese in 20 to 40 percent of their daily conversation with the exception of three girls. 

That is to say, Swedish or Danish was generally their main language. On the other hand, all 

the Japanese children used Japanese as their main language or their only language.   

     This lesser exposure to Japanese appeared to have a negative effect on the bilingual 

childrenʼs Japanese phonological awareness development. For example, Inagaki et al. (2000) 

explains how the development of a mora-based segmentation skill is related to the amount of 

exposure to Japanese. Mora is a phonological unit that is segmented according to the rhythm 

that is characteristic of the Japanese language, and hence how much experience children have 

with Japanese rhythm and how much children are familiar with Japanese rhythm are crucial 

factors in the development of a mora-based segmentation skill. From this viewpoint, using 

Japanese in 20 to 40 percent of their daily conversation was not sufficient to become familiar 

with Japanese rhythm. Therefore, the bilingual children had difficulty in becoming familiar 

with the Japanese rhythm and, in consequence, they could not develop a mora-based 

segmentation skill from their daily experience with age. As compensation for insufficient 

experience of Japanese rhythm, they depended heavily on letter knowledge to develop a 

mora-based segmentation skill. That is because a kana letter corresponds to a mora, and hence 

learning kana letters can enhance mora awareness (Inagaki et al., 2000). In summary, the 

limited amount of exposure to Japanese is considered to be related to the bilingual childrenʼs 

slower development of Japanese phonological awareness.  

     Overall, this study suggests that it is a possibility that bilingual children have difficulty in 

developing phonological awareness in one of their languages when the other language is not 

conducive to the discovery of phonological structure in this language and when the amount of 
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exposure to this language is not sufficient. This study did not examine exactly how much 

exposure to one language is required in order to understand the languageʼs phonological 

structure and develop appropriate phonological awareness without help from any other 

language. However, the result of this study implies that 20 to 40 percent of daily conversation 

is not a sufficient amount of exposure to the language in terms of the languageʼs phonological 

awareness development, even if children can understand and speak the language well.    
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7. Conclusion 

 

 

 

What is concluded from this study are the following: 

 

1. The Swedish/Danish-Japanese bilingual children developed Japanese phonological 

awareness with age and/or letter knowledge like the Japanese children, but its 

development was slower than that of the Japanese children.   

 

2. The limited amount of exposure to Japanese could be one reason why the bilingual 

children developed Japanese phonological awareness slower than the Japanese 

children.  

 

3. The result of this study implies that bilingual children can have difficulty in 

developing phonological awareness in one of their languages compared to 

monolingual children when the other language is not conducive to the discovery of the 

languageʼs phonological structure and when the amount of exposure to the language is 

limited.  

 

     In this study, the bilingual childrenʼs language background and Japanese ability varied 

widely. The number of participants and the number of tasks were limited. Also, the test was 

not always conducted in a quiet room, which is appropriate when conducting such a test. 

Hence, the reliability of this study may not be high. Nevertheless, the results of this study 

suggest that it is important to ensure that all bilingual children develop adequate levels of 

phonological awareness before they begin literacy acquisition. Insufficient phonological 

awareness can cause children to encounter difficulty in learning to read. Therefore, future 

research should investigate a larger number of participants whose language backgrounds and 

language ability are closely controlled in order to refine our understanding of the development 

of phonological awareness in bilingual children in the circumstances set out above: when the 

languages are phonologically different and when the children have limited exposure to the 

language in which they will learn to read. It should also aim to clarify how much exposure 

bilingual children need to one language in order to understand the languageʼs phonological 

structure using only knowledge of that language and what kind of assistance can compensate 

for limited exposure.  
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