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Full Text
Listen
Poor comprehenders have reading comprehension difficulties but normal word recognition ability. Here, we report the first study, which investigated (i) the dissociation and (ii) the prevalence of L1–L2 reading comprehension difficulties, and (iii) the levels of key metalinguistic skills in poor comprehenders among Chinese‐English bilingual children. From a sample of 124 Chinese–English second graders, we identified 18 poor comprehenders (six Chinese, six English, and six in both Chinese and English). We matched these with six average comprehenders of comparable age and word reading abilities. Multivariate analysis of covariance and univariate F tests revealed that poor Chinese comprehenders and poor English comprehenders had significantly lower levels of Chinese lexical tone awareness than average readers even after controlling for nonverbal intelligence. No significant differences emerged on scores for segmental phonological awareness and vocabulary knowledge, either in Chinese and English or on English lexical stress sensitivity. These findings were discussed in relation to the universal view of reading, cross language prosodic transfer and the simple view of reading.
What is already known about this topic
First language Chinese word reading difficulty can be dissociable from second language English word reading difficulty among Chinese–English bilingual children.
Some skills in first language, for example, phonological awareness, may underlie second language word reading difficulties in alphabetical orthographies.
First language poor Chinese comprehenders aged eight and nine exhibit poor lexical tone awareness, and first language poor English comprehenders have poor English vocabulary knowledge.
What this paper adds
First language Chinese and second language English reading comprehension difficulties are dissociable in Chinese–English bilingual children.
First language Chinese lexical tone awareness is associated with second language English reading comprehension difficulties.
Poor first language Chinese comprehenders and poor second language English comprehenders have lower levels of Chinese lexical tone awareness when compared with average comprehenders.
Implications for practice
Features present in a child's first language but absent in their second, such as lexical tone, can still be associated with reading comprehension difficulties in the second language.
It might be useful to include lexical tone awareness as a part of screening and/or treatment for difficulties in Chinese and/or English reading comprehension difficulties.
Poor comprehenders are children whose reading comprehension ability is poor in spite of normal word recognition ability (Nation, Cocksey, Taylor, & Bishop, [ 20] ). Research to date with English‐speaking poor comprehenders shows deficits on certain metalinguistic skills in comparison with average comprehenders (e.g., Catts, Adolf, & Weismer, [ 2] ). Similar findings emerge in the one study to date with Chinese‐speaking poor comprehenders (Zhang et al., [ 40] ). We extend this research to poor comprehenders learning to read in two languages. The current study investigates the dissociation and prevalence of first language (L1) and second language (L2) reading comprehension difficulties and evaluates levels of key metalinguistic skills in poor comprehenders in a sample of dual language learners.
We ask these questions in light of current theoretical accounts of reading development. According to the universal view of reading (Frost, [ 8] ), the cognitive operations underlying reading are common across languages. As such, bilinguals' difficulties in reading one language would naturally co‐occur with difficulties in the other and the underlying metalinguistic basis of these reading difficulties would be the same in the two languages. According to the central processing hypothesis (Geva & Siegel, [ 9] ), different languages share some common metalinguistic and cognitive processes in spite of differences in surface forms such as print and pronunciation. Both theoretical accounts of bilingual reading highlight the universality or similarity of L1 and L2 reading, suggesting comorbidity of L1 and L2 reading difficulties. However, the two accounts contradict with each other on the existence of ‘single deficit’ comprehenders who struggle in comprehending one language but not in the other. Grounded on the commonality of L1 and L2 reading, the universal hypothesis does not allow for the existence of single deficit comprehenders. According to the central processing hypothesis, the locus of poor comprehension may lie on linguistic underpinnings specific to one language but not to another. Thus, directly contrastive to the predictions of the universal view, the hypothesis predicts the potential existence of single deficit comprehenders.
Given the differences in their language systems, English and Chinese are a particularly potent pairing through which to test these theories. Crucially, English and Chinese have substantially different writing systems, with the former being morphophonemic and the latter being morphosyllabic. Additionally, they have different degrees of grapheme–phoneme transparencies and visual complexities (Coltheart, Curtis, Atkins, & Haller, [ 5] ; Perfetti, Liu, & Tan, [ 22] ). Phonologically, English words are largely contrastive in terms of segmental information such as consonants and vowels. It does not consist of lexical tones, a unique feature present in Chinese. To illustrate, the same Chinese syllable /si/ can carry six different meanings depending on which tone it is assigned with, for example, /si1/ 詩 (poem), /si2/ 史 (history), /si3/ 試 (try), /si4/ 時 (time), /si5/ 市 (market), /si6/ 視 (view). In terms of language comprehension, a key contributor to reading comprehension (Gough & Tunmer, [ 10] ), there are reasons to believe that the processing of language might be similar or might differ between English and Chinese. Language comprehension involves a number of high‐level processes, of which some may be cognitive operations universal across languages (e.g., inferential thinking) and some may be linguistic processing differing across languages (e.g., orthographic processing of logographic and alphabetic scripts; Verhoeven & Perfetti, [ 32] ). An examination of whether L1 and L2 reading comprehension difficulties dissociate, and if so, the prevalence rate of single and double deficit comprehenders offers a ground to test the universal view and central processing hypothesis.
To date, these conflicting dual language reading accounts have been evaluated primarily in studies of children with word reading difficulties. Several studies identify bilingual children who struggle in a single language, and not the other. As an example, Tong, Tong, and McBride‐Chang's ([ 31] ) study of word reading in Chinese–English school age children identified 15% of the large sample as having poor word reading in Chinese and normal word reading in English and another 15% of children exhibited the opposite pattern (see also McBride‐Chang et al., [ 15] ). These findings suggest that poor word reading in one language does not necessarily accompany poor word reading in another language, offering evidence against the universal view. It would be useful to evaluate the prevalence of reading comprehension difficulties in Chinese–English bilingual learners to test dissociation of reading comprehension skills.
Another way to test the universal hypothesis lies in evaluating whether the metalinguistic skills underlying reading comprehension difficulties are the same or different. A good deal of such investigations have focused on the role of segmental phonological awareness. Multiple studies focusing on poor comprehenders offered a mixed picture regarding segmental phonological awareness. On the one hand, Nation et al. ([ 20] ) reported that poor L1 English comprehenders had intact segmental phonological awareness in comparison with average comprehenders (see also other studies show this – e.g., Tong, Deacon, Kirby, Cain, & Parrila, [ 25] ). On the other hand, a study on Chinese poor comprehenders demonstrated that segmental phonological awareness was impaired among the poor comprehenders, purportedly because of its close relation with morphological awareness (Zhang et al., [ 40] ). Thus, we tested Chinese and English segmental phonological awareness among the children and would take into account its possible covariance with the other metalinguistic skills we assessed.
English lexical stress sensitivity was tested given its role in English reading comprehension. Whalley & Hansen ([ 37] ) took an important step in exploring the relation between English stress sensitivity and reading comprehension among native English children. They reported a surprising finding, in which English stress sensitivity predicted 24.7% of reading comprehension even after controlling for word reading, phonological awareness and nonspeech rhythm. This indicated that English lexical stress could contribute to reading comprehension beyond lexical access. Given the sensitivity of Chinese–English bilingual children to English lexical stress (Choi, Tong, & Cain, [ 3] ; Tong et al., [ 27] ), it might be possible that the findings earlier were applicable to L2 English reading comprehension(Tong, Lee, Lee, & Burnham, [ 26] ). Taken further, it is not unreasonable to speculate that poor comprehenders of L2 English may have deficits in English stress sensitivity. In view of these, the current study will test whether difficulties in L2 English reading comprehension might be explained by poor English lexical stress sensitivity.
Chinese lexical tone awareness was tested in light of its role in Chinese reading comprehension and its potential transfer to English reading comprehension. As mentioned previously, poor comprehenders in Chinese was found to exhibit poor lexical tone awareness (Zhang et al., [ 40] ). This indicated that lexical tone awareness played an important role in Chinese reading comprehension independent of word reading. On top of this, evidences of prosodic transfer between Chinese lexical tone and English lexical stress give rise to the possibility that lexical tone awareness may contribute to English reading comprehension via English lexical stress sensitivity (Choi et al., [ 3] ; Wang, [ 34] ; Yu & Andruski, [ 39] ). However, there is a lack of study to date examining the potential role of L1 Chinese lexical tone awareness in L2 English reading comprehension difficulties. In view of this, the current study not only sought to replicate the previous finding on L1 Chinese reading comprehension but also evaluate whether Chinese–English children with difficulties in L2 English reading comprehension also exhibit poor lexical tone awareness.
Chinese and English vocabulary were also tested because of their prominent roles in Chinese and English reading comprehension. In an early study of monolingual English children, Nation, Snowling, and Clarke ([ 21] ) found that poor comprehenders demonstrated poor vocabulary knowledge when compared with good comprehenders, suggesting that one locus of reading comprehension difficulties lay in vocabulary knowledge. Further, studies of bilingual children, such as Spanish–English children, suggest an effect of L2 vocabulary knowledge on L2 reading comprehension (Proctor, Carlo, August, & Snow, [ 23] ). In view of these, we expect that poor Chinese and poor English comprehenders will exhibit difficulties in Chinese vocabulary and English vocabulary knowledge, respectively.
In brief, the current study serves three goals. First, we examined whether L1 and L2 comprehension difficulties dissociate. Second, we explored the prevalence rates of different types of poor comprehenders. Third, we set out to identify key metalinguistic skills that are impaired among poor comprehenders, specifically which variables. Cantonese–English bilingual second graders were tested on various measures of reading comprehension, word reading, segmental phonological awareness, and vocabulary knowledge, in both Chinese and English. We also tested Chinese lexical tone awareness, English lexical stress sensitivity, and nonverbal intelligence among them.
Method
Participants
We selected 24 participants from a sample of 124 second graders participating in a larger study. All participants were from Hong Kong primary schools. Second graders were chosen to ensure that they had been adequately exposed to formal English teaching and to ensure that word reading and reading comprehension were sufficiently dissociable. According to the language background questionnaires collected from parents, all the children were native Cantonese speakers, born and raised in Hong Kong and had no hearing and sensory impairment. In our sample, the children's mean onset age of English learning was 2.78 years (SD = 1.53). Out of 5 points in a Likert scale, the mean frequency of use of English at home was 1.83 (SD = 1.28). At the primary schools in Hong Kong, Chinese and English are formally taught as language subjects since grade one. Thus, the children in our study had received at least 1 year of formal instruction in Chinese and English languages at primary school. In the schools we tested, eight English classes were offered per week. Each class lasted 40 minutes. For paternal education level, 57.5% of the fathers were secondary school graduates, and 25% were university/college graduates. For maternal education level, 62.5% of the mothers were secondary school graduates, and 21.3% were university/college graduates.
Among the entire sample, we identified six poor comprehenders in Chinese (PC), six poor comprehenders in English (PE), six poor comprehenders in both Chinese and English (PB), and six average readers (C). We used the cut‐off score of 25% percentile for reading comprehension consistent with those of several studies identifying poor comprehenders (e.g., Catts et al., [ 2] ; Borella, Carretti, & Pelegrina, [ 1] ; Zhang et al., [ 40] ). See measures section for a description of the tasks used to assess each of the constructs below.
Based on the raw scores, we identified poor comprehenders as those who were within the lower 25% percentile of the entire sample of 124 second graders in either Chinese, English, or both reading comprehension measures and who were also all above 25% percentile in both English and Chinese word reading. The average comprehenders were all above the 25% percentile in both English and Chinese word reading and within the 50–75% percentile in both Chinese and English reading comprehension.
The prevalence rates of second graders with poor Chinese reading comprehension, poor English reading comprehension and poor Chinese‐and‐English comprehension are shown in Table [NaN] . Given the large number of average comprehenders, we selected six average comprehenders with matched age and word reading abilities from the sample to equate sample sizes.
The distribution and overlap of poor Chinese and poor English comprehenders in Hong Kong Chinese–English second graders
	
	Poor Chinese
	Normal Chinese

	
	N
	%
	N
	%

	Poor English
	6
	4.84
	6
	4.84

	Normal English
	6
	4.84
	75
	60.48


1 The poor comprehenders scored within the lower 25% percentile in either Chinese, English, or both reading comprehension measures, and scored above the lower 25% percentile of English and Chinese word reading. Normal comprehenders scored above the lower 25% percentile in L1 and L2 reading comprehension measures. Children with both reading comprehension and word reading below the lower 25% percentile were not listed in the table, but were still counted towards the total number of participants, that is, 124.
Procedure
The Chinese and English reading comprehension tasks were performed in group in a quiet classroom, while all other tasks were conducted individually in a quiet room. All tasks were carried out by trained experimenters fluent in Chinese and English.
Measures
Chinese lexical tone awareness
Chinese lexical tone awareness was measured with a tone identification task and a tone discrimination task, both used successfully in prior research (Tong, McBride, & Burnham, [ 27] ; Tong et al., [ 26] ). In the tone identification task, participants were presented with two pictures of minimal pairs contrasting in tones but not segmental structure, for example, /ji2/ 椅 (chair) and /ji6/ 二 (two). In each trial, a prerecorded audio stimulus, for example, /ji2/ was presented to the participants. Participants then selected the picture corresponding to the audio stimuli, for example, chair. We chose eight minimal tone contrasts (mid level–low level, high rising–low rising, high level–mid level, high level–low level, low rising–low level, low falling–low level, low falling–low rising, high level–high rising) in the current study (based on previous studies Ciocca & Lui, [ 4] ; [ 27] ). Each tone contrast was repeated three times in the segmental context of /ji/ and /fu/, because these two syllables were contrastive in all six tones.
In the Chinese tone discrimination task adopted an odd‐one‐out paradigm. Four pictures and their corresponding prerecorded audio stimuli, for example, /m∧k6/ 木 (wood), /m∧i5/ 米 (rice), /mei5/ 尾 (tail), and /ma5/ 馬 (horse) were presented in each trial. Participants then selected the picture carrying the odd tone, for example, /m∧k6/木 (wood). The same tone contrasts as in the Chinese tone identification task were used in this task, with three repetitions each.
English lexical stress sensitivity
English lexical stress sensitivity was assessed with the DEEdee task and the revised stress mispronunciation task.
The DEEdee task was adopted from Whalley and Hansen ([ 37] ). The participants were audibly presented with familiar names and book titles, such as pokemon /ˈpɔkɛmɔn/, followed by two versions of re‐iterative speech, one having the correct stress /DEEdeedee/ and one with a misplaced stress /deeDEEdee/. The participants selected the re‐iterative speech stimuli, which corresponded to the stress pattern of the item presented.
The revised stress mispronunciation task was adopted from Holliman, Wood, & Sheehy ([ 13] ). In each trial, a prerecorded bisyllabic word with a misplaced stress (e.g., /dɑŋˈki/ for the word donkey /ˈdɑŋki/) was presented to the participants. They then selected the picture depicting the target word (e.g., donkey) among three pictorial distracters carrying the same onset phonemes.
English segmental phonological awareness
English segmental phonological awareness was measured with the Elision task and the Word Blending task adopted from the Comprehensive Test of Phonological Processing (Wagner, Torgesen, & Rashotte, 1999). Each contained 20 items.
In the Elision task. The participants were audibly presented with a word (e.g., baseball) and were then required to orally produce the word with one syllable or phoneme omitted (e.g., /ˈbeɪs/ for /bɔl/ syllable omission and /ˈeɪsbɔl/ for /b/ phoneme onset omission). Items included various word positions of syllable and phoneme omissions.
In the Blending task, monosyllables or phonemes, for example, /ˈɑn‐sə/ or /s‐t‐æ‐m‐p/, were audibly presented to the participants. They were then required to combine the syllables or phonemes to form a word verbally, for example, answer or stamp. Items included different types and numbers of phonemes.
English word reading
English word reading was assessed with the Word Identification subtest adopted from the Woodcook Reading Mastery Test‐Revised (WRMT‐R; Woodcock, [ 38] ) and the English Word Reading Test used in previous studies (Tong & McBride‐Chang, [ 29] ; Tong et al., [ 31] ). The participants were required to read aloud English real words presented visually by the experimenter.
English reading comprehension
English reading comprehension was evaluated with the Gates‐MacGinitie Reading Comprehension Test – Fourth Edition (MacGinitie, MacGinitie, Maria, & Dreyer, [ 17] ). This consisted of 217 items. The Gates‐MacGinitie Reading Tests was norm‐referenced in the U.S.A., and used in a recent study in Hong Kong (Choi et al., [ 3] ) with a similar age group.
Chinese reading comprehension
This task consisted of 52 items of short passages and four long passages. In the short passages, the child chose one among five pictures to represent the meaning of a passage consisting of one or two short sentences (Tong, McBride, Shu & Wong, 2009). In the long passages, the child read passages ranging in length from 200 to 370 words and then answered a total of 16 multiple choice questions. These four passages were selected from Chinese extra‐curricular books not taught to children in Hong Kong. Pilot testing showed that the four passages are appropriate for children of this age. The total score of the Chinese reading comprehension task is 52.
Chinese segmental phonological awareness
We used syllable and phoneme onset deletion tasks from a prior study (Tong & McBride‐Chang, [ 29] ), developed on the basis of subtests of the Comprehensive Test of Phonological Processing (Wagner et al., [ 35] ). In each trial, a multi‐syllabic real word or pseudoword was presented audibly to the participant. The participants repeated the word or pseudoword with a syllable or phoneme onset omitted. For example, /tai6 mun4 hau2/ 大門口 (front door) without /mun4/ or /t, m, h/ and pseudoword /hu1 tɔn1 tsiu5/ without /tsiu5/ or /h, t, ts/.
Chinese word reading
Two Chinese character recognition tasks were used to assess Chinese word reading. In the first Chinese character recognition task, the participants were given a list of Chinese real words, among them were 150 two‐character words from the Hong Kong Test of Specific Learning Difficulties in Reading and Writing (Ho, Chan, Tsang, & Lee, [ 12] ). The participants were required to read aloud the words. The second Chinese character recognition task consisted of 145 Chinese mono‐syllabic words and 84 Chinese di‐syllabic words. The participants were asked to read aloud the words.
Chinese vocabulary
In each trial of the definition task adopted from a previous study (McBride‐Chang et al., 2008), the participants were presented audibly with a Chinese vocabulary. They would then provide an oral definition of the vocabulary presented.
English vocabulary
English vocabulary knowledge was assessed with the vocabulary subtest of the Wechsler Abbreviated Scale of Intelligence (Wechsler, [ 36] ). The participants were presented audibly with English words with their written forms. They would then verbally provide a definition of the word.
Nonverbal intelligence
In the Block Design Task adopted from the Wechsler Abbreviated Scale of Intelligence (Wechsler, [ 36] ), blocks with different colors on different sides were presented to the participants. Participants then re‐arranged the blocks to create the picture presented. The number of blocks increased from two to nine in accordance to the test manual.
Results
The means and standard deviations of all four groups on reading and cognitive tasks were summarized in Table [NaN] .
Means, standard deviations, and comparisons of reading and cognitive measures among poor comprehenders in both Chinese and English reading comprehension (PB), poor comprehenders in Chinese reading comprehension (PC), poor comprehenders in English reading comprehension (PE), and controls who were average in Chinese and English reading comprehension
	Variables (maximum possible score)
	PB
	PC
	PE
	C
	
	Pair‐wise comparisons

	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD
	F

	Chinese reading comprehension (52)
	26.67
	4.97
	27.00
	2.83
	36.33
	2.58
	36.67
	1.63
	17.82
	PC < C; PB < C; PC < PE; PB < PE;

	Chinese word reading (379)
	180.00
	43.21
	191.83
	53.77
	190.83
	43.76
	165.83
	49.83
	.38
	ns

	English reading comprehension (214)
	63.33
	3.50
	91.67
	25.81
	65.83
	3.19
	125.67
	31.79
	11.88
	PB < C; PE < C;

	English word reading (106)
	24.00
	6.99
	34.83
	17.10
	21.00
	5.55
	34.00
	20.16
	1.51
	ns

	Nonverbal intelligence (57)
	14.50
	6.66
	11.17
	3.19
	21.50
	6.47
	15.00
	6.90
	3.11
	PC < PE


· 2 Note: ns denotes p > .05;
· 3 p < .05;
· 4 p < .001.
A multivariate analysis of variance was carried out to confirm the reading profiles of the four groups of comprehenders, with Chinese reading comprehension, English reading comprehension, Chinese word reading, and English word reading as dependent variables. A significant overall group effect was evident, Ʌwilks' = .07, F ( 12, 45.27) = 6.81, p < .001. Univariate F tests revealed significant group differences in Chinese reading comprehension, F ( 3, 20) = 17.82, p < .001, η2 = .73, and English reading comprehension, F ( 3, 20) = 11.88, p < .001, η2 = .64, but not in Chinese word reading and English word reading, all ps > .05. The post hoc test with Bonferroni adjustment showed that the control and poor English groups significantly outperformed the poor Chinese and poor both groups in Chinese reading comprehension, all ps < .05, while no significant difference was found between the poor English and control groups, and poor Chinese and poor both groups, all ps > .05. In English reading comprehension, the control group outperformed the poor both and poor English groups, all ps < .05. No other significant differences were found, all ps > .05. Additionally, the poor English group outperformed the poor Chinese group, p < .05 in nonverbal intelligence. No other significant difference was found in nonverbal intelligence, all ps > .05.
The means and standard deviations of scores on the vocabulary and metalinguistic measures for the four groups were summarized in Table [NaN] . Levene's tests indicated equal variances for Chinese vocabulary, Chinese lexical tone awareness, English lexical stress sensitivity and English and Chinese segmental phonological awareness, all Fs < 1.48, all ps > .05. Violation of equal variances was evident for English vocabulary, F ( 3, 20) = 11.22, p < .001. Becaue multivariate analysis of covariance (MANCOVA) and univariate F test assume equal variances of the covariance matrices, English vocabulary was not included in the MANCOVA and univariate F test (Tabachnick & Fidell, [ 24] ).
Means, standard deviations, and comparisons of vocabulary and metalinguistic measures among poor comprehenders in both Chinese and English reading comprehension (PB), poor comprehenders in Chinese reading comprehension (PC), poor comprehenders in English reading comprehension (PE), and controls who were average in Chinese and English reading comprehension, after controlling for nonverbal intelligence
	Variables (maximum possible score)
	PB
	PC
	PE
	C
	
	Pair‐wise comparisons

	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD
	F

	Vocabulary tasks
	
	
	
	
	
	
	
	
	
	

	English vocabulary (31)
	1.33
	.82
	2.17
	2.40
	1.17
	.41
	6.83
	6.82
	3.48
	ns

	Chinese vocabulary (106)
	24.33
	5.39
	15.83
	5.98
	27.50
	11.88
	27.67
	11.71
	1.24
	ns

	Segmental tasks
	
	
	
	
	
	
	
	
	
	

	English phonological awareness (40)
	9.00
	2.61
	10.50
	2.88
	11.50
	2.07
	14.00
	7.82
	2.06
	ns

	Chinese phonological awareness (51)
	26.33
	10.33
	28.33
	9.67
	28.67
	7.79
	39.33
	12.60
	2.26
	ns

	Suprasegmental tasks
	
	
	
	
	
	
	
	
	
	

	English lexical stress sensitivity (36)
	16.17
	4.71
	18.67
	2.66
	18.17
	2.32
	22.00
	5.25
	2.50
	ns

	Chinese lexical tone awareness (72)
	46.33
	3.08
	43.17
	4.58
	43.00
	7.43
	51.33
	6.92
	3.55
	PE < C; PC < C;


· 5 Note: ns denotes p > .05;
· 6 The value 3.48 reported is Chi‐square obtained from Kruskal–Wallis test.
· 7 p < .05.
We first examined whether poor comprehenders performed poorer than average comprehenders in vocabulary and metalinguistic skills across Chinese and English. For this, we conducted MANCOVA with Chinese vocabulary, English and Chinese segmental phonological awareness, English lexical stress sensitivity and Chinese lexical tone sensitivity as dependent variables, group as the independent variable, and nonverbal intelligence as a covariate. Box's M, F (45, 990.12) = 1.45, p = .031, further confirmed that the equality of covariance matrices was met (Tabachnick & Fidell, [ 24] ). The results revealed a significant group difference ɅRoy = .88, F ( 5, 17) = 2.99, p < .05. Univariate F tests revealed significant group differences in Chinese lexical tone awareness, F ( 3, 19) = 3.55, p < .05, η2 = .36, but not in other metalinguistic skills and Chinese vocabulary, all ps > .05. Post‐hoc tests of Chinese lexical tone awareness scores with Fisher's least significant difference adjustment showed that the poor English and poor Chinese groups performed significantly poorer, p < .01 and numerically poorer, p = .052, respectively, than the control group. No other significant differences in Chinese lexical tone awareness were found, all ps > .05.
Given that English vocabulary violated the homogeneity of variances, we conducted the Kruskal–Wallis test (Wallis, [ 33] ) to test the possible between group differences. Kruskal–Wallis test reported no significant difference in English vocabulary among all groups,χ2( 3) = 3.48, p = .323.
Discussion
The current study set out to investigate the dissociation and prevalence rates of L1 and L2 reading comprehension difficulties and to identify metalinguistic skills, which are impaired among poor comprehenders. Notably, there were children with reading comprehension deficits in a single language, as well as those with deficits in both languages, with a prevalence rate of each type at roughly 5%. Interestingly, poor Chinese and poor English comprehenders had lower levels of Chinese lexical tone awareness than average comprehenders after controlling for nonverbal intelligence. These numerical differences achieved statistical significance for the poor English comprehenders, and there was a strong trend for the poor Chinese comprehenders. Given the small sample sizes and the similarity across groups on Chinese and English vocabulary, Chinese and English segmental phonological awareness, and English lexical stress sensitivity, we explore the potential interpretation of these observed differences on Chinese lexical tone awareness.
Dissociation and prevalence of Chinese and English reading comprehension difficulties
The dissociation between Chinese and English reading comprehension difficulties that we uncovered here is contradictory to the universal view of reading. The universal view of reading (Frost, [ 8] ) argued that L1 and L2 reading share the same cognitive operations, predicting that reading difficulties in L1 naturally co‐occur with difficulties in L2. However, the current study suggests otherwise, identifying two groups of single deficit comprehenders with reading comprehension difficulties in either Chinese or English but not in the other language. This finding is consistent with previous Chinese–English word reading dissociation studies (McBride‐Chang et al., [ 15] ; Tong et al., [ 31] ), extending this to reading comprehension. As such, reading difficulties do not appear to be ‘universal’ at either low level word decoding or higher level reading comprehension, suggesting potentially different linguistic and cognitive underpinnings of reading comprehension. Together with studies of L1–L2 word dissociation, our findings lead us to wonder whether it is truly practical to devise a universal account for reading (McBride‐Chang, Liu, Wong, Wong, & Shu, [ 14] ; Tong et al., [ 31] ).
In the current study, the prevalence rates of poor Chinese comprehenders, poor English comprehenders and poor in both comprehenders were around 5%. Thus there were 9.68% of poor comprehenders in each language, consistent with prior studies of L1 children. In the L1 studies, the prevalence rates of poor English comprehenders were roughly 10% (e.g., 11%, 9%, and 14%, respectively, in Nation, Clarke, & Snowling, [ 19] ; Nation et al., [ 20] ; Tong et al., [ 25] ), and that of poor Chinese comprehenders was 14% (Zhang et al., [ 40] ). As for the comorbidity rate of L1 and L2 reading comprehension difficulties, we found that the likelihood of being a poor English comprehender, given that a child was poor in Chinese reading comprehension was 18%.
Lexical tone awareness and reading comprehension difficulties in Chinese and English: the ...
We found that poor Chinese and poor English comprehenders exhibited a weakness in Chinese lexical tone awareness in comparison with average comprehenders. This finding is consistent with a previous study showing lower levels of lexical tone awareness among poor Chinese comprehenders relative to normal comprehenders (Zhang et al., [ 40] ). The most striking finding in the current study is that poor English comprehenders also exhibited poor Chinese lexical tone awareness. Critically though, the current data do not differentiate whether poor lexical tone awareness is a cause or consequence of reading comprehension difficulties. However, available evidence seems to suggest that Chinese lexical tone awareness is associated with reading comprehension in both Chinese and English for Chinese–English bilingual readers (Choi et al., [ 3] ; Zhang et al., [ 40] ).
In our view, the most likely explanation for this association lies in the interplay between lexical tone, lexical stress, and intonation. Lexical stress sensitivity is correlated with English reading comprehension in English monolinguals (Whalley & Hansen, [ 37] ), just as we found here a moderate significant correlation between Chinese lexical tone awareness and English lexical stress sensitivity. Taking these patterns together, the relation between Chinese lexical tone awareness and English reading comprehension may mediated by English lexical stress sensitivity (Choi et al., 2016). Intonation, another prosodic feature, is closely related to lexical tones in that they share the same acoustic correlate, that is, fundamental frequency (Gussenhoven, [ 11] ). Readers might superimpose a default prosodic contour on text during silent reading (Fodor, [ 7] ). Such a prosodic/intonation contour could serve as a syntactic skeleton to mark syntactic boundaries (Fernald & McRoberts, [ 6] ), thereby contributing to reading comprehension (Miller & Schwanenflugel, [ 18] ). The interrelations between each of lexical stress, lexical tone and intonation, and their roles in reading comprehension are a useful focus of further inquiry.
Another finding in the current study is that none of the poor comprehender groups exhibited difficulties in vocabulary knowledge. While the current definition of poor comprehenders emphasizes normal word decoding, the present data seem to suggest that poor comprehenders might have intact semantic representations of words. These findings, although conflict with findings of prior studies of monolingual poor comprehenders (e.g., Nation et al., [ 21] ) and deserve replication with larger sample sizes.
Theoretical and clinical implications
In general agreement with the central processing hypothesis, the current study demonstrated that a L1 metalinguistic skill, specifically Chinese lexical tone awareness, can be associated with L2 English reading comprehension. Here, we report a novel finding that L2 reading comprehension can be influenced by a feature absent in L2 system, specifically lexical tones. Future studies might examine other cross‐language influence of features present in one language but not in the other, such as pitch accent among Japanese–English bilinguals.
Our findings also have some potential clinical implications. First, the existence of as many as 9.68% poor comprehenders in either language highlights importance of identifying different subtypes of poor comprehenders among Cantonese–English bilingual children in both school and clinical settings. Second, the evidence of impoverished lexical tone awareness in both poor Chinese and poor English comprehenders suggests that lexical tone awareness might be used to screen and/or treat reading comprehension difficulties among Chinese–English bilingual children. Such speculations on educational change need careful empirical testing though.
Limitations and future directions
As with any study, there are limitations to the current study. First, the current study had very limited sample size with only six participants per group, reducing power; potentially, some nonsignificant or marginally significant results might have been significant with larger samples. As a case in point, the double deficit comprehenders did not perform significantly poorer than the average comprehenders in Chinese lexical tone awareness. Second, because of time constraint, the current study did not measure skills such as morphological or syntactic awareness. Moreover, future studies could test whether deficits in lexical tone awareness persist among older children; such deficits might not appear in older children, given evidence that lexical tone perceptual ability reaches adult levels by 10 years of age (Ciocca & Lui, [ 4] ).
Conclusion
In conclusion, the current study provided evidence that L1 and L2 reading comprehension difficulties dissociate among Chinese–English bilingual children. We elucidate prevalence rates of Chinese–English poor comprehenders, drawing theoretical and clinical attention to this under‐investigated population. We also identify impairments in Chinese lexical tone awareness among poor comprehenders. These results call into question a universal account for bilingual reading and extend the central processing hypothesis to a new suprasegmental dimension.
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