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This study explored characteristics of reading comprehension difficulties among Chinese students
learning English as a second language (ESL). Two hundred forty-six Grade 8 English-immersion
students in China were administered a battery of reading-related and reading comprehension tests.
Three groups of comprehenders matched on age, nonverbal intelligence, and word-reading speed
were identified: unexpected poor comprehenders, expected average comprehenders, and unexpected
good comprehenders. The three groups differed in vocabulary and higher level processes. Vocabulary
breadth and depth distinguished between the unexpected poor comprehenders and the expected
average comprehenders. Inference, strategy, listening comprehension, summary writing, and morpho-
logical awareness distinguished between the expected average comprehenders and the unexpected
good comprehenders. The findings suggest that vocabulary is the main source of reading com-
prehension difficulties in ESL unexpected poor comprehenders. The advantage of the unexpected
good comprehenders group is primarily due to discourse comprehension and strategic processes, and
is only possible with high language proficiency. There is no evidence that ESL unexpected poor
comprehenders have poor Chinese (L1) reading ability.

Reading comprehension is a complex process that is essential to academic success. Research on
English as a second language (ESL) has been growing rapidly in recent years because more and
more people are learning a second language (L2). In the upper elementary and middle school
years, the need for higher levels of reading skill is a challenge to ESL students, and many of
them experience reading comprehension difficulties and, in turn, academic failure (Murnane &
Levy, 2004). However, little research has explored ESL reading comprehension difficulties, and
very few studies have been done to investigate why some ESL students have problems in reading
comprehension in spite of normal word-reading ability (Lesaux & Kieffer, 2010).

The present study explores the nature of reading comprehension difficulties in a sample of
adolescent ESL students in middle school in China. We are particularly interested in ESL stu-
dents who have adequate word-reading skills but still have difficulties in reading comprehension.
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We investigate the characteristics of reading comprehension difficulties among these students
and examine whether students who have English (L2) reading comprehension difficulties also
have difficulties in their Chinese (L1) reading skills. Recent studies have identified English as
a first language (EL1) children with reading comprehension difficulty in the absence of word-
reading problems (Cain, Oakhill, & Lemmon, 2004; Catts, Adlof, & Weismer, 2006; Compton,
Fuchs, Fuchs, Elleman, & Gilbert, 2008; Hock et al., 2009; Nation & Snowling, 1999). These
children are called poor comprehenders or less skilled comprehenders or unexpected poor com-
prehenders by different researchers (Cain, Oakhill, & Lemmon, 2004; Nation & Snowling, 1999;
Tong, Deacon, Kirby, Cain, & Parrila, 2011; White & Kirby, 2008). In this study, the term
unexpected poor comprehenders is used because these children have unexpectedly poor reading
comprehension given that their word-reading ability is normal.

UNEXPECTED POOR COMPREHENDERS IN EL1 CHILDREN

Research conducted with EL1 children with reading comprehension difficulties has demonstrated
different profiles. Some children are weak in lower level skills such as phonological awareness,
decoding, and semantic processing (e.g., Nation & Snowling, 1999; Perfetti, 1988; Shankweiler,
1989). Some are weak in higher level comprehension skills such as working memory, inferencing,
and integration (e.g., Cain & Oakhill, 1999; Cain, Oakhill, & Bryant, 2004), and some are weak
in both (e.g., Buly & Valencia, 2002; Catts, Hogan, & Adlof, 2005; Hock et al., 2009; Leach,
Scarborough, & Rescorla, 2003). For example, Catts et al. (2005) reported that in a sample of
152 poor readers in Grade 8, 36% of the students had word-reading difficulties but adequate lis-
tening comprehension, 15% had adequate word-reading but poor listening comprehension skills,
and 36% had difficulties in both word-reading and listening comprehension skills.

Investigations into the sources or correlates of specific comprehension difficulties in unex-
pected poor comprehenders in EL1 children have been carried out in recent years. However, most
of the findings showed the correlates rather than the sources of reading comprehension difficulties
in unexpected poor comprehenders. These studies have compared unexpected poor comprehen-
ders to age-matched good comprehenders in some reading skills, which do not demonstrate the
causal relationship between the reading skills and reading comprehension. Only longitudinal
studies, intervention studies, and reading-age-matched comparisons can determine whether the
weakness in one reading skill is the cause or source of difficulties in reading comprehension
(Cain, Oakhill, & Bryant, 2000). Cain, Oakhill, and colleagues compared unexpected poor com-
prehenders with good comprehenders, matched for age, word reading accuracy, and vocabulary,
and to younger children of equivalent comprehension ability, the reading-age matched group.
They found that unexpected poor comprehenders, relative to controls, have difficulties in higher
level skills, such as inferencing, integration of text information, working memory, comprehen-
sion monitoring, and strategy use (see Cain & Oakhill, 1999, 2006; Cain, Oakhill, Barnes, &
Bryant, 2001; Cain, Oakhill, & Elbro, 2003; Cain, Oakhill, & Lemmon, 2004). They interpreted
the reading-age matched group’s superior performance on inference tasks as indicating that low
inferencing skill causes reading comprehension failure. Some researchers have also found that the
problems of reading comprehension difficulties of unexpected poor comprehenders are related to
general language comprehension. For example, Catts et al. (2006) identified 57 Grade 8 unex-
pected poor comprehenders who scored below the 25th percentile in reading comprehension and
above the 40th percentile in word recognition. The unexpected poor comprehenders performed
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poorly on vocabulary, grammatical understanding, and discourse inference compared to typi-
cal readers and poor decoders. Hock et al. (2009) found that 12% of their sample of Grade
8 and 9 students had difficulties in reading comprehension but not in word-level reading and
that these unexpected poor comprehenders scored significantly lower than the proficient readers
in vocabulary and fluency.

Other researchers have matched their unexpected poor comprehenders to controls with good
reading comprehension on decoding skill and performance IQ (Nation, Clarke, Marshall, &
Durand, 2004; Nation & Snowling, 1999; Nation, Snowling, & Clarke, 2005, 2007). They
have found that the unexpected poor comprehenders, relative to controls, have weaker seman-
tic skills (e.g., receptive and expressive vocabulary, synonym judgement, and semantic fluency).
Nation and colleagues also found that the unexpected poor comprehenders have difficulties in
morphological processing (Nation et al., 2004; Nation et al., 2005). Tong et al. (2011) exam-
ined the sources of reading comprehension difficulties in Grade 3 and Grade 5 students by
identifying unexpected poor comprehenders, expected average comprehenders, and unexpected
good comprehenders who performed similarly on reading-related skills such as phonological
awareness, naming speed, and orthographic processing at both grade levels. They found that
these three groups performed differently on morphological awareness, with the unexpected poor
comprehenders performing worst, which was consistent with Nation and colleagues’ (Nation
et al., 2004; Nation et al., 2005) finding that poor comprehenders’ weak morphological pro-
cessing may be the source of their reading comprehension difficulties. These findings are
consistent with the lexical quality hypothesis (Perfetti, 2007; Perfetti & Hart, 2001), which
argues that reading comprehension depends on the quality of the lexical representations of
words.

In sum, the evidence suggests that the possible sources of reading comprehension difficul-
ties of unexpected poor comprehenders are related to children’s semantic and morphological
processing skills, on one hand, and higher level processes such as inferencing skills, working
memory, comprehension monitoring, and strategy use, on the other. These characteristics can
all be seen as aspects of general language comprehension. The simple view of reading model
states that reading comprehension can be explained by word-reading and language comprehen-
sion (Gough & Tunmer, 1986). If unexpected poor comprehenders by definition have normal
word recognition abilities, it is reasonable that the sources of their reading comprehension diffi-
culties should be in the area of language comprehension. However, the matching technique in the
majority of the reviewed studies may not be as reliable as the one based on the regression method
used by Tong et al. (2011; see also White & Kirby, 2008). Whereas most previous studies have
selected unexpected poor comprehenders with word-reading scores above some cutoff score and
reading comprehension scores below some cutoff score, Tong et al. used regression to identify
them. Reading comprehension was predicted from age, nonverbal cognitive ability, word-reading
accuracy, and word-reading speed, and reading comprehension scores were plotted against this
predicted value. Students well below the regression line were identified as unexpected poor com-
prehenders, those well above the regression line as unexpected good comprehenders, and those
close to the regression line as expected average comprehenders. The comparison of these three
groups provides us with a clearer understanding of the characteristics of unexpected poor com-
prehenders because it examines relative as opposed to absolute discrepancies between skills and
because it distinguishes between expected average comprehenders (the more appropriate com-
parison group) and unexpected good comprehenders (who may differ from expected average
comprehenders in other ways).
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READING COMPREHENSION DIFFICULTIES IN ESL CHILDREN

It is not clear that the results obtained with EL1 children can be generalized to ESL children
(Pasquella, Gottardo, & Grant, 2012). There have not been many studies of ESL reading difficul-
ties to support the unexpected poor comprehenders model. Testing the model of EL1 unexpected
poor comprehenders in ESL students could determine whether they have the same deficits in
reading skills as EL1 unexpected poor comprehenders. This would help educators understand
ESL reading comprehension difficulties and guide them in designing effective interventions.

There have been growing concerns about reading comprehension difficulties in ESL children
(Kieffer, 2010; Lesaux & Kieffer, 2010; Lesaux, Lipka, & Siegel, 2006; Samson & Lesaux, 2009).
However, most existing research is limited to North American contexts in which the ESL stu-
dents are children of immigrants, often experiencing poverty, and are receiving all instruction
in English, in locations where English is the dominant language. These studies compared ESL
children to their EL1 peers in terms of reading-related skills and found that the characteristics of
reading comprehension difficulties were similar for the two groups.

Only two studies have investigated the characteristics of ESL unexpected poor comprehenders,
and they were both conducted with ESL learners in the North American context. Lesaux, Lipka,
et al. (2006) examined reading performance of Grade 4 students and found three groups in both
ESL and EL1 children: poor readers who were poor at word reading and reading comprehension,
unexpected poor comprehenders who had difficulties in reading comprehension in the absence
of word reading difficulties, and good comprehenders who were skilled in word reading and
reading comprehension. Within both the ESL and EL1 groups, more students were identified
as unexpected poor comprehenders (ESL, 21.2%; EL1, 17%) than poor readers (ESL, 4.7%;
EL1, 4%). Lesaux, Lipka, et al. (2006) found that ESL students performed poorly on syntactic
awareness and verbal working memory compared to their EL1 peers within good comprehender
and unexpected poor comprehender groups.

Lesaux and Kieffer (2010) explored the possible sources of reading comprehension difficulties
among ESL students and their peers in Grade 6. 201 ESL and 61 EL1 students who all performed
below the 35th percentile on a standardized reading comprehension measure were selected as
the struggling comprehenders and were administered oral language and reading measures. Latent
class analysis demonstrated three profiles that were evenly distributed between ESL and EL1 stu-
dents. One of the three profiles was characterized by above-average word reading accuracy and
average fluency, and these students were considered unexpected poor comprehenders. The unex-
pected poor comprehenders demonstrated low vocabulary and semantic working memory scores,
which were considered the possible sources of ESL students’ reading comprehension difficulties
(Lesaux & Kieffer, 2010).

Studies of reading comprehension difficulties in ESL children suggest that vocabulary, syntac-
tic awareness, and working memory are the main sources of reading comprehension difficulties
in unexpected poor comprehenders. The findings of these studies are consistent with those of
EL1 reading comprehension difficulties studies. However, none of these ESL studies investigated
higher level processes such as inferencing and strategies in the unexpected poor comprehenders.
Furthermore, the technique for selecting unexpected poor comprehenders may not have been as
reliable as the one based on regression used by Tong et al. (2011). An additional limitation is that
none of the studies examined the ESL unexpected poor comprehenders’ L1 reading abilities due
to heterogeneous group of students with different L1 backgrounds. It is not clear to what extent
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reading in an L2 is a function of the transfer of L1 reading abilities or of language proficiency
in L2 (Alderson, 1984; Carrell, 1991; Clarke, 1979). If being an unexpected poor comprehender
is the result of a fundamental language disorder (Bishop & Snowing, 2004; Catts et al., 2006),
then those who are unexpected poor comprehenders in L2 should have the same characteristics
in L1. On the other hand, if being an unexpected poor comprehender in L2 is due to language-
specific factors (such as amount of exposure or practice), then there would be no reason to expect
cross-linguistic consistency. These two patterns have very different educational implications.

THE PRESENT STUDY

The purpose of this study was to explore the possible sources of reading comprehension
difficulties of Chinese ESL unexpected poor comprehenders, compared to expected average com-
prehenders and unexpected good comprehenders. Research on the literacy development of ESL
learners has indicated that although they develop decoding skills equivalent to L1 peers, they
usually lag behind them in reading comprehension (Lesaux, Koda, Siegel, & Shanahan, 2006).
Although there are students learning English as a second language around the world, most exist-
ing research on ESL reading comprehension problems has been conducted in North America.
Because there are a large number of ESL students in China, and many of these students in mid-
dle schools face challenges in English reading comprehension, we chose to explore the nature of
English reading comprehension difficulties in adolescent ESL students in China. These students
receive a portion of their regular classroom instruction in English and the remainder in Chinese
(see Participants section for details). It is important to note that these immersion students are in
a very different situation than many ESL students in Western countries. Whereas the latter are
often disadvantaged children of immigrants, surrounded by a social context in which the second
language is dominant, the English immersion students in China are relatively more advantaged
and live in a social context in which the first language (Chinese) is dominant.

Because of the evidence for both word-level (e.g., Nation & Snowling, 1999) and higher level
(e.g., Cain & Oakhill, 1999) sources of reading comprehension difficulties, we chose to inves-
tigate both lower level and higher level reading skills in these students. For the word level, we
decided to focus on vocabulary, including measures of both vocabulary breadth and depth. For the
higher level literacy skills, there were many candidate measures. Previous studies have included
measures of comprehension monitoring, inferencing, and working memory (e.g., Cain & Oakhill,
2006; Oakhill & Cain, 2012). Cromley and Azevedo (2007) developed performance-based mea-
sures of inferencing and strategies. Listening comprehension, as described in the simple view of
reading (Gough & Tunmer, 1986), is another relevant aspect of higher level skills. Finally, higher
level text processing has been analyzed in summary writing (Kirby & Pedwell, 1991; Kirby &
Woodhouse, 1994; Stein & Kirby, 1992). Given restrictions of time, we had to select a subset of
the possible measures. We opted for measures that were more proximal to reading rather than
more distal ones such as working memory. We further argued that comprehension monitoring
would be encompassed, to some degree, by measures of strategies and summary writing. In the
end we selected listening comprehension, inferencing, strategies, and summary writing, but we
acknowledge that including other measures would be valuable in future research. Finally, we were
also interested in whether there are differences among the unexpected poor, expected average, and
unexpected good comprehenders, as determined in English reading, in Chinese reading abilities.
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To our knowledge, this study is the first attempt to investigate the sources of reading com-
prehension difficulties of Chinese ESL unexpected poor comprehenders. Therefore, the findings
may provide us with a better basis for designing interventions to improve achievement in ESL
students from Chinese background with reading comprehension difficulties.

METHOD

Participants

The participants for this study were selected from a sample of 248 students in four English-
immersion classes in Grade 8 from a middle school in Xi’an, China. The four classes received
the same curriculum and instruction. These students have been exposed to English since Grade 3.

The English-immersion programs in China were modeled after French immersion programs in
Canada and were viewed as an educational transfer (Qiang & Kang, 2011). The Chinese Ministry
of Education mandated a formal policy to begin English instruction in China in Grade 3 instead
of Grade 7 in 2001 (Hu, 2007). About 30% of the curriculum is taught in English, including
English language arts, social studies, and science. The rest of the curriculum is taught in Chinese.
Although the English proficiency of these students is not the same as that of native English-
speaking students in the equivalent grade, their English level is considered high in comparison to
regular students who are in nonimmersion programs. However, considering that a minimum of
50% instruction is given through French (L2) in French immersion programs in Canada (Genesee
& Jared, 2008), the Chinese English-immersion programs do not have as much second language
(L2) input as is typical in immersion programs in Canada.

All students agreed to participate, and their parents signed the consent form. Two students
who were absent for several tests were subsequently deleted from the study. Of the total 246 par-
ticipants, there were 69 boys and 177 girls. The gender imbalance may be due to the better
performance of girls on the English entrance exam that the school uses to select students into
immersion programs.

Groups of unexpected poor comprehenders, expected average comprehenders, and unexpected
good comprehenders were identified within this sample using regression (Tong et al., 2011; White
& Kirby, 2008). Students’ reading comprehension scores were regressed upon their age, nonver-
bal ability, and word reading scores, accounting for 16% of the variance. The students’ actual
reading comprehension scores were then plotted against the standardized predicted values from
this analysis (see Figure 1). We first eliminated those students whose predicted values were below
1 SD below the overall mean; this eliminates those whose low reading comprehension is consis-
tent with their low scores on the predictors. To define the groups more precisely, and to avoid
having students close to the boundaries between groups, confidence intervals around the regres-
sion line were used: students below the lower 70% confidence interval of the regression line were
defined as unexpected poor comprehenders and those above the upper 70% confidence interval
were defined as unexpected good comprehenders. Those students who scored within the 20%
confidence intervals were identified as expected average comprehenders (see Figure 1).

The presence of multiple predictors in the regression equation made it possible that there were
members of the groups with, for instance, very low word-reading scores but very high nonverbal
ability. Because the essential characteristic of unexpected poor comprehenders is poor reading
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upper 70% confidence interval

20% confidence interval
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FIGURE 1 The scatterplot for the distribution of unexpected poor
comprehenders (UPCs), expected average comprehenders (EACs), and
unexpected good comprehenders (UGCs), as well as those who were
not selected for analyses (NSC), in the regression predicting reading
comprehension from age, nonverbal intelligence, and word read efficiency.

comprehension in the presence of adequate word-reading skills (e.g., Cain & Oakhill, 1999),
and that of the unexpected good comprehenders is very good reading comprehension in spite
of average word-reading skills (Tong et al., 2011), we excluded students from the unexpected
poor and unexpected good comprehender groups whose word reading scores were more than 1
SD below the overall sample mean. To ensure that the expected average comprehenders did not
include students with extreme word-reading scores, we eliminated those with scores more than 1
SD above or below the overall sample mean. This eliminated two participants from the unexpected
poor comprehender group, seven participants from the unexpected good comprehender group,
and 16 participants from the expected average comprehender group. These procedures identified
33 unexpected poor comprehenders, 28 expected average comprehenders, and 30 unexpected
good comprehenders, as shown in Figure 1. There were seven boys and 26 girls in the group
of unexpected poor comprehenders, four boys and 24 girls in the group of expected average
comprehenders, and seven boys and 23 girls in the group of unexpected good comprehenders.

The means and standard deviations of age, nonverbal ability, word-reading efficiency, and
reading comprehension for the three groups are reported in Table 1. One-way analysis of vari-
ance (ANOVA) results, also reported in the Table 1, showed that unexpected poor comprehenders,
expected average comprehenders, and unexpected good comprehenders were similar in age,
nonverbal ability, and word-reading efficiency. However, as expected, there was a significant
difference in reading comprehension.
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TABLE 1
Means, Standard Deviations, and Analysis of Variance Results for Unexpected Poor Comprehenders,

Expected Average Comprehenders, and Unexpected Good Comprehenders on Age, Nonverbal Intelligence,
Word Reading Efficiency, and Reading Comprehension

Measures (Maximum
Possible Score)

Unexpected Poor
Comprehendersa

Expected Average
Comprehendersb

Unexpected Good
Comprehendersc

M SD M SD M SD F(2, 88)

Age 162.67 4.65 162.39 4.86 162.20 4.57 0.08
Nonverbal Ability (60) 51.00 2.87 52.43 3.35 51.20 3.57 1.65
English Word Reading (104) 66.97 4.25 66.82 3.42 68.83 4.19 2.37
English Reading

Comprehension (48)
23.15 2.79 31.68 1.57 39.97 2.43 403.31∗∗

Note. aN = 33. bN = 28. cN = 30.
∗∗p < .001.

Measures

Four groups of measures were administered: control measures (to help identify the different types
of comprehenders), vocabulary measures, higher level literacy skill measures, and Chinese read-
ing measures. All reliability estimates given are for the complete sample (N = 246). Maximum
scores on each test are shown in Tables 1 and 2.

TABLE 2
Means, Standard Deviations, and Analysis of Variance Results for Unexpected Poor Comprehenders,
Expected Average Comprehenders, and Unexpected Good Comprehenders on Vocabulary Measures,

Higher Level Processes, and Chinese Reading Measures

UPCa EACb UGCc

Measures (Maximum Possible Score) M SD M SD M SD Pairwise Comparisond

Vocabulary Breadth (45) 16.27 4.18 19.93 6.73 22.43 4.68 UPC < EAC = UGC
Word Definition (48) 25.21 3.70 24.32 5.29 26.20 4.26 ns
Multiple-Meaning Vocabulary (60) 49.52 4.10 52.79 4.01 53.50 4.15 UPC < EAC = UGC
Morphological Awareness (72) 50.15 4.18 49.18 5.39 52.77 4.80 UPC = EAC < UGC
Inference and Strategy (20) 11.88 2.72 13.00 2.23 15.50 2.62 UPC = EAC < UGC
Listening Comprehension (19) 8.55 2.08 8.96 1.75 10.63 1.99 UPC = EAC < UGC
Summary Details (19) 7.97 3.91 8.00 3.93 9.90 2.47 ns
Summary Main Ideas (5) 1.76 1.28 1.75 1.38 2.93 1.29 UPC = EAC < UGC
Chinese Word Reading (124) 93.97 13.35 91.32 13.26 95.97 11.87 ns
Chinese Reading Comprehension (43) 35.94 4.19 37.25 3.18 37.67 2.47 ns

Note. UPC = unexpected poor comprehenders; EAC = expected average comprehenders; UGC = unexpected good
comprehenders

aN = 33. bN = 28. cN = 30. dEqual sign indicates nonsignificant difference, and less-than symbol indicates p < .05 or
less.
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Control Measures

Nonverbal ability. Raven’s Progressive Matrices (Raven, Raven, & Court, 1998) was used to
measure students’ nonverbal ability. This group-administered measure comprises 60 items, each
of which shows a matrix of geometric designs with one cell left blank; the participant selects the
piece to complete the pattern from six or eight alternatives. The score was the number of correct
answers. The Cronbach alpha reliability was .79.

English word reading. The individually administered Test of Word Reading Efficiency
(Torgesen, Wagner, & Rashotte, 1999) was used to assess children’s ability to pronounce isolated
words accurately and quickly. Students were asked to read as many of the 104 words as quickly
and as accurately as possible within 45 s. The score was the number of words read correctly in
45 s. The split-half reliability was .93.

Vocabulary Measures

Vocabulary breadth. The group-administered Gates–MacGinitie Vocabulary subtest
(MacGinitie & MacGinitie, 1992) Level C, Grade 3 was given to the students to measure their
vocabulary breadth. There are 45 items, and each of them shows a target word in a phrase or short
sentence. Students have to choose which of four options is closest in meaning. The score was the
number of correct answers, with a maximum score of 45. The Cronbach alpha reliability was .74.

Word definitions. This individually administered task, based on that of Ouellette (2006),
was used to measure vocabulary depth. Twelve words were chosen from the Peabody Picture
Vocabulary Test (Dunn & Dunn, 1997). According to the manual, these words are used to test
EL1 children 2 to 9 years old. Students were presented each word in both written and spoken
form and were asked to provide definitions for the word. Students were encouraged to say as
much as they could about each word. Responses were recorded by a digital recorder for later
scoring. Scoring was based on whether the student’s definitions addressed four features of each
word: its category, function, description, and value. One point was awarded for any aspect of
each feature, for a maximum score of 4 for each item and 48 for the test. The Cronbach alpha
reliability was .68.

Multiple-meaning vocabulary. This group-administered test was based on Qian’s (2002)
depth-of-vocabulary-knowledge measure and Tannenbaum, Torgesen, and Wagner’s (2006)
Multiple Meanings test to measure students’ depth of vocabulary. There were 15 target words
and each word was presented in four different sentence contexts. Students were asked to choose
the sentences in which the target word was used correctly. The score was the number of correct
sentences selected and incorrect sentences rejected, with a maximum score of 60. The Cronbach
alpha reliability was .68.

Morphological awareness. The Base Identification task from Bowers and Kirby (2010)
was administered in groups. Morphological knowledge is a component of vocabulary depth
because knowledge of affixes and roots can help students understand the formation of words
and enrich their understanding of the words in depth (Bowers & Kirby, 2010; Kieffer & Lesaux,
2008; Proctor, Uccelli, Dalton, & Snow, 2009). Students were asked to identify the bases of
36 multimorphemic words, presented in written form, by circling the smallest part that is related
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to the word (i.e., the base). The scoring was as follows: 2 for circling the smallest base, 1 for
removing at least one affix (without identifying the smallest base), and 0 for all other responses.
The Cronbach alpha reliability was .54. Item analysis indicated that deleting three items would
increase the reliability to .60. However, this small increase did not produce differences in results,
so the three items were retained.

Higher Level Literacy Skills

Listening comprehension. Nineteen items1 (the first nine items and the odd items from
Items 11 to 29) were chosen from the Woodcock Listening Comprehension Test (Woodcock,
1998); some items were changed to adapt to Chinese culture. This test was administered indi-
vidually. It is a cloze measure in which the student listens to tape-recorded passages in order of
increasing difficulty and produces an oral response to unfinished sentences. The score was the
number of correct answers. The split-half reliability was .63.

Inference and strategy. Two 10-item multiple-choice tests based on two passages cho-
sen from HIP Reading Assessment (Jamison, 2007) and Reading Inventory for the Classroom
(Flynt & Cooter, 2004) were group-administered to measure students’ ability to draw inferences
and apply various reading strategies in reading. The two tests were modelled on those used by
Cromley and Azevedo (2007). After reading each passage, students answered five multiple-choice
items that assessed coherence and elaborative inferences and five multiple-choice items that
required the application of various reading strategies, such as finding main ideas, predicting, infer-
encing, and summarizing. The score was the number of correct answers. The reliabilities of these
two tests were low, so the tests were combined. The maximum score was 20. The Cronbach alpha
reliability of the combined test was .58. Item analysis indicated that two items could be deleted
to increase the reliability to .60. However, this small improvement did not produce differences in
results, and the two items were retained.

Summary writing. This group-administered task, based on Kirby and Pedwell’s (1991) and
Stein and Kirby’s (1992) summary and recall tasks, was used to measure students’ deep under-
standing of text. The students were informed that the text and that any notes they took while
reading the text would be collected before they wrote their summaries. They were then given
15 min to read a 254-word narrative passage entitled “Cities,” which discussed the problems of
cities in the Middle Ages. After a 5-min interval, in which the original text and notes taken by the
students were collected, they were given 10 min to write a text-absent summary. The students’
summaries were scored for the number of main ideas, which required readers to integrate details
included in the text with a main idea, and the number of important details. The text was analyzed
to have five main idea units and 19 important detail units; less important details were not included.
One point was awarded for the inclusion of each unit. Twenty of the summaries were scored by
two raters; interrater reliability was .92. Any disagreements were resolved through discussion,
and the remaining summaries were scored by the first author.

1The other items were translated into Chinese and used to make a Chinese Listening Comprehension measure.
However, this measure did not yield an acceptable level of reliability and so was dropped.
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Reading Comprehension

English reading comprehension. The group-administered Gates–MacGinitie Reading
Comprehension Test (MacGinitie & MacGinitie, 1992), Level C, Grade 3, was used to mea-
sure students’ reading comprehension. Participants read up to 12 short passages and with the
passages still in view answered multiple-choice questions within the 35-min time limit. There
were 48 items, and the score was the number of correct answers. The Cronbach alpha reliability
was .77.

Chinese Measures

Chinese reading comprehension. The Gates–McGinitie Reading Comprehension Test
(MacGinitie & MacGinitie, 1992) Level E was translated into Chinese and group-administered
to measure students’ Chinese reading comprehension so that the Chinese reading measure would
be similar to the English reading measure. The Chinese translation was also translated back into
English to be compared to the original English version to ensure the adequacy of the translation.
According to the manual, Level E is appropriate for Grade 7 to 9 English native-speaking chil-
dren. Therefore, this level in Chinese is suitable for the Grade 8 participants in this study. The
score was the number of correct answers. The Cronbach alpha reliability was .61.

Chinese word reading. A curriculum-based character reading task was individually admin-
istered to assess children’s word-reading accuracy and efficiency. It contained 124 Chinese
characters arranged from easy to more difficult, and the child was asked to read as many of the
words as quickly and as accurately as possible within 45 s. The score was the number of words
read correctly in 45 s. The split-half reliability was .91.

Procedure

All testing took place in the students’ school at times convenient to the school. There were four
testers including the first author, all graduate students in Psychology or Education and all fluent
in English and Chinese. They were trained for 3 days in the administration of all tests. Individual
testing lasted about 50 min (one session), during which the participant was tested by one tester
in a quiet room. Group testing took approximately 200 min (four sessions, spaced over several
weeks), with a classroom teacher and two testers present in the classroom.

RESULTS

Descriptive Statistics

The means and standard deviations of all measures are shown in Table 2. Measures whose
skewness or kurtosis values fell outside of the acceptable range (i.e., the absolute value
of Skewness/SE or Kurtosis/SE > 3.09) were transformed according to the guidelines in
Tabachnick and Fidell (2007). Nonverbal intelligence and multiple-meaning vocabulary were
negatively skewed. They were first reflected and then square root transformations were applied.
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They were then reflected again so that high scores represented better performance. However,
transformations of these two variables did not change their correlations with other variables
substantially; therefore, all following analyses were conducted on the raw scores.

Group Differences in Vocabulary and Higher Level Processes

Two multivariate analyses of variance (MANOVAs) were conducted to test the differences among
the three groups in vocabulary and higher level processes. In the first MANOVA, the depen-
dent variables were vocabulary breadth (Gates–MacGinitie Vocabulary) and three measures of
vocabulary depth (word definition, multiple meanings, and morphological awareness). There
was a statistically significant difference between the three groups on these vocabulary measures,
Wilks’s λ = 0.67, F(8, 170) = 4.76, p < .001. Univariate one-way ANOVAs indicated that group
had a significant effect on vocabulary breadth, F(2, 88) = 11.04, p < .001, partial η2 = .20; multi-
ple meanings, F(2, 88) = 8.55, p < .001, partial η2 = .16; and morphological awareness, F(2, 88)
= 4.44, p < .05, partial η2 = .09. Bonferroni post hoc tests showed that vocabulary breadth and
multiple meanings distinguished between unexpected poor and expected average comprehenders,
whereas morphological awareness distinguished between expected average and unexpected good
comprehenders (see Table 2). To illustrate the performance of the unexpected poor and unex-
pected good comprehenders relative to that of the expected average comprehenders, the four
vocabulary measures were transformed into z scores, and the differences between the unexpected
poor and expected average comprehenders and the differences between the unexpected good and
expected average comprehenders were plotted (see Figure 2).

In the second MANOVA, the dependent variables were higher level skills (inference and strat-
egy, listening comprehension, summary writing details, and summary writing main ideas). There
was a statistically significant difference among three groups on these higher level skills, Wilks’s

FIGURE 2 Performance on vocabulary breadth and depth of unexpected
poor comprehenders (UPC) and unexpected good comprehenders (UGC)
relative to that of expected average comprehenders.
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FIGURE 3 Performance on higher-level skills of unexpected poor com-
prehenders (UPC) and unexpected good comprehenders (UGC) relative to
that of expected average comprehenders.

λ = 0.55, F(8, 170) = 7.30, p < .001. Group had a significant effect on inference and strat-
egy, F(2, 88) = 16.42, p < .001, partial η2 = .27; listening comprehension, F(2, 88) = 9.81,
p < .001, partial η2 = .18; summary writing details, F(2, 88) = 3.01, p < .10, partial η2 =
.06; and summary writing main ideas, F(2, 88) = 8.14, p < .001, partial η2 = .16. Bonferroni
post hoc tests showed that inference and strategy, listening comprehension, and summary writing
main ideas were significantly different between expected average comprehenders and unexpected
good comprehenders but not between unexpected poor comprehenders and expected average
comprehenders (see Table 2). These variables were transformed into z scores and the discrep-
ancies between the unexpected poor and expected average and those between the unexpected
good and expected average comprehenders were plotted (see Figure 3).

Group Differences on Chinese Reading Measures

Two one-way ANOVAs were performed, to compare the groups on Chinese word reading and
reading comprehension. The groups did not differ on Chinese word reading, F(2, 88) = .95,
p = .39, or on Chinese reading comprehension, F(2, 88) = 2.24, p = .11.

DISCUSSION

This study investigates the possible sources of reading comprehension difficulties of Chinese
ESL students. It is important to remember that the participants were immersion students in their
home country, receiving a portion of their instruction in English; this situation is very differ-
ent from that of immigrant children receiving all instruction in English and being surrounded
by a dominant English culture. Therefore, the present study provides a different perspective
on the reading comprehension difficulties of ESL learners. Although our method does not
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establish the causes of reading comprehension difficulties, which can be done only in longi-
tudinal studies, intervention studies, and reading-age-match comparisons, our results indicate
a plausible explanation for the sources of reading comprehension difficulties in ESL unex-
pected poor comprehenders. Within the larger sample of Chinese ESL Grade 8 students, we
identified three groups: unexpected poor, expected average, and unexpected good comprehen-
ders, which had been identified in previous EL1 research (e.g., Tong et al., 2011; White &
Kirby, 2008). There were no significant differences among these groups in age, nonverbal
intelligence, and word-reading ability, but they differed substantially in reading comprehen-
sion. About 13% of the children were identified as unexpected poor comprehenders in this
study. This finding is consistent with previous studies in which 10 to 15% of EL1 children
were found to be unexpected poor comprehenders in elementary schools (e.g., Catts et al.,
2005; Leach et al., 2003; Nation et al., 2004). The current finding is close to the 17 to
18% of ESL children who were found to be unexpected poor comprehenders in elementary
schools in Canada and the United States (e.g., Lesaux & Kieffer, 2010; Lesaux, Lipka, et al.,
2006).

The findings show two clear patterns: The unexpected poor comprehenders perform worse
that the expected average comprehenders on vocabulary measures, and the expected average
comprehenders perform worse than the unexpected good comprehenders on the higher level liter-
acy measures. Because the groups did not differ in Chinese reading, the reading comprehension
difficulties of these ESL unexpected poor comprehenders are more likely due to low language pro-
ficiency in L2 rather than to poor reading skills in their L1or to a general language impairment.
Although the evidence is not strong enough to establish causation, it does show plausible causes
of reading comprehension difficulties. Such findings could be followed up with longitudinal or
intervention studies to provide a more rigorous test of the hypothesis.

Vocabulary Skills Distinguish Unexpected Poor Comprehenders From Expected
Average Comprehenders

When we explored the possible sources of English reading comprehension difficulties among
these Chinese ESL students, we found that unexpected poor comprehenders scored significantly
lower than expected average and unexpected good comprehenders on vocabulary breadth and
multiple meanings in vocabulary depth. This pattern suggests that unexpected poor comprehen-
ders’ low reading comprehension may arise from vocabulary difficulties, and is consistent with
the findings of others who have examined language abilities in EL1 unexpected poor comprehen-
ders (Catts et al., 2006; Hock et al., 2009; Nation et al., 2004), and with Lesaux and Kieffer’s
(2010) conclusion that vocabulary was the main source of reading comprehension difficulties in
Grade 6 ESL students. Our findings support the lexical quality hypothesis that reading compre-
hension depends on the quality of lexical representation of words (Perfetti & Hart, 2001). Not
only the number of words (breadth) but also the quality of the knowledge of words (depth) is cru-
cial to reading comprehension. Skilled reading comprehension relies upon the richness of word
knowledge, which was assessed by the multiple-meaning vocabulary depth measure. Knowing
multiple meaning of the words is more than simple vocabulary knowledge; it gets at the qual-
ity or depth of lexical representation. Developing vocabulary depth may be more challenging to
these ESL students because of their lack of exposure to the L2. However, these results suggest that
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ESL unexpected poor comprehenders will need to improve both vocabulary breadth and depth to
improve their reading comprehension.

Surprisingly, vocabulary depth measured by the word definition task did not distinguish
between unexpected poor comprehenders and expected average comprehenders. It is possible
that the words in the task were not difficult enough to distinguish between the two groups.
Morphological awareness also did not distinguish between unexpected poor and expected
average comprehenders, but it did distinguish between expected average and unexpected good
comprehenders. Tong et al. (2011) also found that morphological awareness distinguished
between expected average and unexpected good comprehenders in Grade 3 EL1 students but
between unexpected poor and expected average comprehenders in Grade 5. This indicates that
the differences between unexpected poor and expected average comprehenders in morphological
awareness emerged during the course of development, as the expected average comprehenders
became more proficient. Thus morphological awareness may be a more advanced or later
developing form of vocabulary knowledge, perhaps because it is not explicitly taught. The
expected average comprehenders of the present study may not have had a rich-enough experience
of English to improve beyond the level of the unexpected poor comprehenders; in contrast,
only the unexpected good comprehenders have had this rich experience of English, which may
contribute to their being unexpected good comprehenders.

Higher Level Skills Distinguish Expected Average Comprehenders From Unexpected
Good Comprehenders

Vocabulary is necessary but not sufficient for good comprehension (Cain, Oakhill, & Lemmon,
2004). Our results show that unexpected good comprehenders performed higher than expected
average and unexpected poor comprehenders on inference and strategy, listening comprehen-
sion, and summary main ideas, which are consistent with the findings from previous studies of
EL1 unexpected poor comprehenders (e.g., Cain & Oakhill, 1999, 2006; Cain et al., 2001; Cain,
Oakhill, & Lemmon, 2004). Although it is necessary to be cautious, because the present sam-
ple is very different from those used in much previous research (e.g., Lesaux & Kieffer, 2010;
Lesaux, Lipka, et al., 2006), the present results raise questions about those previous studies.
It is possible that some of those previous results regarding the weaknesses of unexpected poor
comprehenders may have been due to the inclusion of unexpected good comprehenders in the
comparison group. Unexpected poor comprehenders do have weaknesses in higher level skills,
but in this they may not be different from expected average comprehenders. Higher level skills
may instead be the defining characteristic of unexpected good comprehenders, those whose read-
ing comprehension exceeds what would be expected from the word-reading and general mental
abilities.

These results suggest the hypothesis that higher level skills may only contribute effectively to
children’s reading comprehension once their English language proficiency has reached a certain
level. Low vocabulary skills may constrain the use of higher level processes and morphological
awareness in the expected average comprehenders because vocabulary and other basic language
skills provide word- and sentence-level input to higher comprehension processes. If ESL students
have not acquired adequate vocabulary, more cognitive resources are needed to engage in lower
level processing, thus leaving few cognitive resources for higher level processing (Perfetti, 1985).
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No Difference in Chinese Reading Abilities Among the Groups

Although the three groups of students performed significantly differently on English reading com-
prehension, they performed equally on Chinese word-reading and reading comprehension. This
suggests strongly that the poor reading comprehension of the unexpected poor comprehenders in
English (L2) is not due to poor L1 reading comprehension, or to any underlying language disor-
der, a possibility that has been discussed regarding EL1 unexpected poor comprehenders (Bishop
& Snowing, 2004; Catts et al., 2006). Instead their poor L2 reading comprehension is more likely
due to language-specific factors such as amount of (English) language exposure and/or moti-
vation. It is likely that some L2 language threshold has to be attained before existing reading
abilities in L1 can begin to transfer (Alderson, 1984; Clarke, 1979; Cummins, 1979).

CONCLUSIONS, LIMITATIONS, AND IMPLICATIONS

Taken together, the results indicate that poor vocabulary skills could account for the reading com-
prehension difficulties in the unexpected poor comprehenders in Grade 8 Chinese ESL students,
whereas higher level skills such as inference and strategy, listening comprehension, and summary
main ideas could explain the advanced reading comprehension of the unexpected good compre-
henders. The lack of differences between the groups on measures of reading in Chinese suggests
that L1 reading proficiency did not influence L2 reading skills.

Several limitations should be noted. First, the constructs considered here are complex and
multifaceted, and we were able to use only a limited number of measures. The present results
need to be replicated with other and more varied measures. Furthermore, several of our measures
had low reliabilities (inference and strategy, and morphological awareness), suggesting that the
results be treated with some caution. One possibility is that the low reliabilities may be due to
the nature of immersion education in China, in which students are not exposed to English outside
of school. Uneven exposure to particular words may render some test items less consistent with
others, so that generally less able students do better on some items than generally more able
students, because of increased exposure to particular words. This is an issue that may be resolved
by constructing tests based upon the immersion education curriculum. Second, we used only
word-reading efficiency to measure word-reading ability; other measures such as word-reading
accuracy and pseudoword decoding are needed to provide a full range of word-reading skills.
Third, other constructs such as syntactic awareness, comprehension monitoring, and working
memory could have provided further insight and should be included in future studies (Lesaux,
Lipka, et al., 2006; Oakhill & Cain, 2012).

This study provides some guidance for instruction for ESL students who have reading com-
prehension difficulties but normal word recognition ability. It seems clear that ESL unexpected
poor comprehenders’ English reading comprehension depends crucially upon their level of abil-
ity in L2 rather than their reading ability in L1. The evidence that vocabulary is the key source
to differentiate ESL poor comprehenders from average and good comprehenders highlights the
need for effective classroom vocabulary instruction. Systematic and explicit vocabulary instruc-
tion is required in the classroom to help students understand and acquire new knowledge of
the text. Our results that unexpected poor comprehension have difficulties in both vocabulary
breadth and depth suggest that teachers should target both the size (breadth) and the depth of
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vocabulary by introducing multiple meanings of new words and strategies for learning words
independently. Morphological instruction may be an efficient and productive means of teaching
vocabulary (Bowers & Kirby, 2010).

Once ESL students have acquired well-developed vocabulary and language proficiency, higher
level processes appear to be the main sources of variability in reading comprehension. There is
a need to focus on the training of higher level processes to improve intermediate ESL students’
reading comprehension. It is important to note that these higher level processes include both
strategies and the processes of making inferences, identifying and constructing main ideas, and
situation model construction (Kirby, Cain, & White, 2012). Further research is required to deter-
mine how to optimally balance lower and higher level skill instruction, and when to introduce
the latter. This research will allow us to help ESL students overcome the challenges they face in
becoming skilled reading comprehenders.
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