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Exploring the English Language Comprehension, Reading
Fluency, and Executive Functions of Spanish-English Bilingual
Adolescents with Reading Difficulties

Andrew Weaver� and Michael J. Kieffer

New York University, New York City, NY, USA

ABSTRACT
This study examines differences in English language comprehension, read-
ing fluency, and executive functions among Spanish-English bilinguals with
reading difficulties. Reading difficulties examined included general reading
difficulties, defined by low word reading and reading comprehension, and
specific-reading comprehension difficulties, defined by low reading com-
prehension yet adequate word reading. Participants (N¼ 86) were catego-
rized using multiple measures of reading comprehension and word
reading in each of 6th, 7th, and 8th grade. Participants were also catego-
rized based on persistent difficulties (i.e. remaining in the same group
across multiple grades). On two measures of language comprehension,
readers with either difficulty tended to demonstrate significant weaknesses
relative to average readers. On passage reading fluency, readers with spe-
cific-reading comprehension difficulties performed worse than average
readers but better than readers with general reading difficulties. On execu-
tive functions, readers with general reading difficulties demonstrated weak-
nesses relative to average readers, but there was little evidence that
readers with specific-reading comprehension difficulties showed these
weaknesses. These findings typically held when looking at readers with
persistently defined difficulties. Longitudinal analyses indicated that 47% of
students with S-RCD and 56% of students with GRD remained in their
group across the three years, consistent with prior research. Findings high-
light potential weaknesses in executive functions for children with general
reading difficulties that should be considered when designing instruction
for these students. These findings also support prior research on the
importance of developing English language and reading fluency for
Spanish-English bilingual children with reading difficulties.

Spanish-English bilingual students are a large, growing, and historically underserved population
in US classrooms (August & Shanahan, 2006; Takanishi & Menestrel, 2017). Stemming at least
partly from socioeconomic contextual factors (Kieffer, 2011; Takanishi & Menestrel, 2017), and
not because bilingualism itself is a risk factor, evidence suggests that this population may dispro-
portionately demonstrate English reading difficulties in early adolescence (e.g. Lesaux & Kieffer,
2010). To better inform instruction for students with reading difficulties, researchers have typic-
ally examined the reading, linguistic, and cognitive skill profiles of affected monolingual students
(e.g. Cain & Oakhill, 2006). Following the Simple View of Reading, which defines reading
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comprehension as the combination of decoding and linguistic comprehension (Gough & Tunmer,
1986), researchers have investigated: (1) cases where difficulties with word reading impede com-
prehension and create general reading difficulties (GRD; e.g. Cutting et al., 2009), and (2) cases
where children with specific-reading comprehension difficulties (S-RCD) struggle with compre-
hension despite adequate word reading skills (for a review, see Landi & Ryherd, 2017).

Kim’s (2017, 2020) more recent Direct and Indirect Effects Model of Reading updates the
Simple View to account for additional componential skills that are hierarchically related to read-
ing comprehension. Specifically, this model posits that listening comprehension, oral reading flu-
ency, and word reading contribute directly to reading comprehension while intermediate
variables including vocabulary and distal variables including domain-general cognitive skills
known as executive functions contribute indirectly to reading comprehension. This model pro-
vides a case for studying differences between average readers and readers with either GRD or S-
RCD on language comprehension, reading fluency, and executive functions. Preliminary research
on the unique profiles of multilingual students with GRD or S-RCD indicates that these students
demonstrate difficulties in these proximal and distal skills, but different performance in these
domains, which may contribute to their distinct profiles (Geva & Massey-Garrison, 2013; Li &
Kirby, 2014; Spencer & Wagner, 2017). Examining how these groups differ in these domains will
aid researchers in better understanding these difficulties, and provide teachers seeking to inter-
vene with more comprehensive information about the needs of these students.

However, researchers have rarely examined the reading profiles of bilingual adolescents with
S-RCD and GRD in these domains longitudinally. Recent work with Spanish-English bilingual
and English monolingual elementary students has found that 41% of students identified with S-
RCD in fall of Grades 1–3 will remain with this same profile, or “persist,” across two academic
years (Taboada Barber et al., 2020). Prior work has similarly found that 65% of monolingual and
bilingual students with S-RCD at Grades 2 and 3 persist in low comprehension at Grade 7
(Etmanskie et al., 2016). This work highlights important issues of S-RCD persistence across the
elementary years into early adolescence, and the need for early identification and intervention.
Thus, more research is needed on the extent to which both S-RCD and GRD persist (i.e. remain
with these same profiles) across early adolescence, and the distinct profiles of those with persist-
ent difficulties by the end of middle school.

In this longitudinal study, we examine how groups of Spanish-English bilingual average read-
ers, readers with S-RCD, and readers with GRD differ on componential skills in grades 6–8.
Based on the Simple View (Gough & Tunmer, 1986) we look at students with common profiles
of reading difficulties. Following Kim’s (2017, 2020) Direct and Indirect Effects Model, we exam-
ine aspects of language comprehension, word reading fluency, oral reading fluency, and executive
function skills posited to contribute to reading comprehension. Additionally, given past research
on the persistence of S-RCD in childhood and to early adolescence for bilingual children
(Etmanskie et al., 2016; Taboada Barber et al., 2020), we investigate the extent to which students
with GRD and S-RCD persist with the same profile across early adolescence to help identify skill
profiles of those students who will need targeted support and intervention by high school.

Language comprehension

Kim’s (2017, 2020) Direct and Indirect Effects Model of Reading identifies language comprehen-
sion as a direct contributor to reading comprehension, meaning adolescent readers with either S-
RCD or GRD may demonstrate language comprehension difficulties. Given their adequate word
reading, readers with S-RCD have been dubbed “hyperlexic” and defined in part by language
comprehension difficulties (Catts et al., 2003; Gough & Tunmer, 1986). Readers with GRD are
thought to acquire less vocabulary than their peers stemming from early difficulty with decoding
and less reading experience (Stanovich, 1986), indicating language comprehension difficulties may
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emerge and worsen over time for this group. Furthermore, a substantial body of research demon-
strates the general importance of oral language development for early literacy skills and reading
comprehension in Spanish-English bilingual children (August & Shanahan, 2006; Edyburn et al.,
2017; Gonzalez et al., 2016; Hammer et al., 2014; Proctor et al., 2005). A recent meta-analysis of
16 studies on reading difficulties in second-language learners found large and significant differen-
ces in oral language performance between second-language learner average readers and children
with S-RCD (Spencer & Wagner, 2017). However, this meta-analysis also recognized that oral
language difficulties could not fully explain the comprehension difficulties of children with S-
RCD. Recent longitudinal work on Spanish-English bilingual children similarly finds language
comprehension difficulties for children with S-RCD that do not fully explain their comprehension
difficulties (Taboada Barber et al., 2020). Thus, a wealth of research supports the importance of
oral language development with bilingual children and monolingual children with S-RCD, but
more research is necessary to understand the specific oral language instructional needs of those
Spanish-English bilingual adolescents with different reading difficulties. Additionally, research on
other direct and indirect contributors to reading comprehension is needed to understand other
sources of difficulties.

Reading fluency

Oral reading fluency describes the ability to quickly reproduce text into speech and requires the
coordination of componential skills to efficiently process text (Fuchs et al., 2001). Whereas word
reading fluency indicates the level of automaticity in bottom-up decoding processes (LaBerge &
Samuels, 1974), contextual oral reading fluency may further indicate the ability to utilize text and
sentence structure information to process meaningful connections and thus require top-down text
meaning processes (Kuhn & Stahl, 2003; Samuels, 2006). In Kim’s model (2017, 2020), reading
fluency directly contributes to reading comprehension, indicating this may be a source of diffi-
culty for students with S-RCD beyond language comprehension. One study with a monolingual
sample reported that average readers performed significantly better on a measure of passage read-
ing fluency than readers with S-RCD, who in turn scored significantly higher than readers with
GRD (Cutting et al., 2009). These authors argued that students with S-RCD may struggle with
the additional coordination and language-based skills beyond word recognition necessary for pas-
sage reading fluency but perform better than children with GRD due to their successful decoding.
Further research has identified a prevalent “slow word caller” profile of low-average word and
passage fluency demonstrated in concert with above-average non-word reading accuracy and low
vocabulary in a sample of struggling readers including bilingual students (Lesaux & Kieffer,
2010). Given the widespread and recommended use of fluency measures to identify students in
need of additional instructional support (Fuchs et al., 2001), identifying distinct fluency profiles
of bilingual students with reading difficulties will help teachers detect these difficulties.

Executive functions

Executive functions describe a set of higher-order cognitive processes that facilitate planning,
problem solving, and initiation and maintenance of goal-directed behavior (Pennington &
Ozonoff, 1996). Conceptions of executive functions stress the unity of the system, but also the
diversity of three componential skills (Miyake et al., 2000): (1) attention shifting (or cognitive
flexibility or set shifting) describes the capacity to shift between tasks or rules; (2) working mem-
ory is the capacity to hold and manipulate pieces of information in the mind (Baddeley & Hitch,
1974); and (3) inhibitory control describes the capacity to suppress a dominant response (Miyake
et al., 2000). Theories of reading argue that attention shifting and working memory act as limiting
constraints for reading while inhibitory control facilitates reading by allowing for suppression of
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irrelevant stimuli, like extraneous noise in a busy classroom (Duke & Cartwright 2019; LaBerge &
Samuels, 1974; Kintsch, 1998). While substantial empirical research has linked working memory
to components of reading comprehension (Swanson & Siegel, 2001), recent research finds execu-
tive functions make direct contributions to reading comprehension and indirect contributions via
both language comprehension and word reading (Arrington et al., 2014; Kieffer et al., 2013;
Locascio et al., 2010; Sesma et al., 2009). Based on Kim’s model (2017, 2020), these indirect con-
tributions via word reading and language comprehension indicate that executive function difficul-
ties may further characterize either GRD or S-RCD. If executive function difficulties do coincide
with either GRD or S-RCD, teachers should consider these individual differences when designing
classroom structures for these students, as recent work finds that executive functions relate to
classroom behavior (Johnson et al., 2020).

Research on monolingual students with GRD and S-RCD has found varying evidence that
these students struggle with executive functions relative to average readers (Cartwright et al.,
2017; Cutting et al., 2009; Geva & Massey-Garrison, 2013; Locascio et al., 2010; Sesma et al.,
2009). Thus, research on bilingual students with GRD and S-RCD is needed to determine
whether executive function difficulties may exist for these students to inform instructional sup-
ports and classroom enviornments created by teachers. One recent longitudinal study found no
evidence of differences between elementary-aged bilingual average readers and children with S-
RCD on measures of executive functions (Taboada Barber et al., 2020), but more research is
needed. Although a body of research has explored how executive functions may develop differ-
ently for bilinguals compared to monolinguals (Adesope et al., 2010; Bialystok, 2005; Carlson &
Meltzoff, 2008), with some evidence doubtful of group differences (de Bruin et al., 2015; Dick
et al., 2019; Paap et al., 2015), we focus instead on the executive function profiles among only
Spanish-English bilingual adolescents with different reading difficulties.

Current study

The purpose of this longitudinal study is to extend findings on the role of language comprehen-
sion, reading fluency, and executive functions in monolingual and bilingual children with S-RCD
and GRD to a bilingual population in early adolescence (Grades 6 to 8). Following Kim’s (2017;
2020) Direct and Indirect Effects of Reading model, we examine key contributors to reading com-
prehension expected to differ among readers with difficulties. Furthermore, this study also exam-
ines the extent to which the reading difficulties of bilingual adolescents persist (i.e. the extent to
which students remain with these profiles) across Grades 6 to 8, and profiles of students with
persistent difficulties. This project is part of a larger longitudinal study (Kieffer et al., 2021) on
bilingual students’ reading, language, and cognitive development; the unique contribution of this
study comes from its focus on skill profiles of students with reading difficulties. Students were
recruited in Grade 6 and completed a battery of linguistic and reading measures through Grade
8. We created groups using measures of reading comprehension and word reading in each of
Grade 6, 7, and 8. We also examined the extent to which students persist with their profile at
Grades 7 and 8, and skill differences between the groups when persistently defined. Creating
groups based on persistence allows for the identification of students with continued reading diffi-
culties throughout middle school, rather than including students who may be struggling in one
particular grade or are falsely identified in a single year due to measurement error. The middle
school years represent a period of immense developmental shifts, where the demands for readers
change as texts become more disciplinary and complex (Shanahan & Shanahan, 2008). By identi-
fying the measures of concern for persistently grouped students during middle school, teachers
and stakeholders may be able to target students for high school intervention. Thus, we examine
performance of students with reading difficulties to identify potential sources of difficulties, as
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well as areas that may need consideration in adolescent intervention design. We investigated the
following questions:

1. Among Spanish-English bilinguals, how do language comprehension, reading fluency, and
executive functions differ for average readers compared to readers with S-RCD and GRD in
each of Grade 6, 7, and 8?

2. Among Spanish-English bilinguals, to what extent do reading profiles (average readers, S-
RCD, and GRD) persist from Grades 6 to 7 and across Grades 6 to 8?

3. Among Spanish-English bilinguals, how do language comprehension, reading fluency, and
executive functions differ for persistently defined average readers compared to readers with
persistent S-RCD and GRD across Grades 6–8?

Method

Participants

Participants were drawn from a larger longitudinal project in which 117 Spanish-English bilingual
students (68 females) were recruited in Grade 6 from three New York City schools and followed
for three years. Participants were on average 11.6 years old in Grade 6, 12.6 in Grade 7, and 13.6
in Grade 8. This project was approved by the Institutional Review Board at New York University
and was conducted in accordance with APA guidelines for human subjects research. Students
were considered for participation if their parents reported speaking Spanish to some extent at
home, and no students were excluded based on proficiency levels in either language consistent
with an inclusive notion of “bilingual” reflective of the linguistic diversity of American schools
(Takanishi & Menestrel, 2017). Parents reported their home language use on a researcher-
designed survey (Lesaux et al., 2010) that was sent home.

Home language use varied, with 20% reporting speaking mostly English, 61% reporting speak-
ing English and Spanish equally, 10% reporting speaking mostly Spanish, and 9% reporting speak-
ing only Spanish. The sample also demonstrated wide variation in Spanish and English
proficiency. Although not considered in present analyses, students were assessed for descriptive
purposes on Spanish receptive vocabulary on the Test de Vocabulario en Imagenes Peabody
(Dunn et al., 1986) and Spanish letter-word identification on the Woodcock-Mu~noz Language
Survey-Revised (Woodcock et al., 2005) in Grade 6. Students demonstrated low Spanish vocabu-
lary standard scores on average relative to monolingual Spanish norms, but wide variation
(M¼ 77.42, SD¼ 19.86). Students demonstrated average Spanish letter-word identification, but
again with wide variation (M¼ 98.41, SD¼ 25.90). A minority of the sample (25% in Grade 6;
14% in Grade 7; 11% in Grade 8) were classified as English Learners. Among those classified as
English learners in Grade 6, most (83%) scored at the “Advanced” English proficiency level on
the New York State English-as-a-Second-Language Achievement Test, while the remaining minor-
ity (17%) scored at the “Intermediate” level. In Grade 6, a minority of the sample received transi-
tional bilingual education (5%), dual language education (14%), and English as a second language
instruction (15%), while the remainder (65%) received no special language services. The majority
of the students (92%) received free or reduced lunch. Attrition was low, with 106 of the 117
recruited students participating again in Grade 7 and 102 participating in Grade 8, while three
students were excluded for missing data on individual measures. Of the 99 students who com-
pleted all measures in each grade, 86 were classified in a reading group in at least one grade and
thus constituted the analytic sample (see below). T-test and chi-squared test results revealed no
significant differences in gender, ethnicity, Grade 6 free and reduced lunch status, or Grade 6
English reading and language measures between attrited students and included participants.
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Measures

Participants were tested in each of Grade 6, 7, and 8 on the same battery of English reading, lan-
guage, and cognitive measures.

Reading comprehension
We created reading comprehension composites using the Gates-MacGinitie Reading
Comprehension Test, 4th edition and the multiple-choice reading section of the Grades 6–8
Common Core English Language Arts New York State Testing Program. The 35min Gates-
MacGinitie consists of literal and inferential multiple-choice questions based on short, grade-level
passages culled from narrative and informational texts (MacGinitie et al., 2002). The publisher
reports reliability coefficients of .91–.92. The Grades 6–8 Common Core English Language Arts
New York State Testing Program consists of multiple-choice and writing questions based on
medium-length grade-level passages requiring analysis of different text aspects, including main
idea, style elements, character and plot development, and vocabulary (New York State Education
Department, 2015). Students have a total of 180min over two days to complete the full assess-
ment. For the purposes of the present study, we utilized the multiple-choice reading subscore
data from the 2014 Grade 6 form (reliability ¼ .88), the 2015 Grade 7 form (reliability ¼ .81),
and the 2016 Grade 8 form (reliability ¼ .87). Given evidence on the variability in reading com-
prehension measures and the component skills they draw on (e.g. Cutting & Scarborough, 2006;
Keenan et al., 2008), we determined that a composite would minimize the influence of idiosyncra-
sies in each measure and more fully capture reading comprehension. Correlations between the
two tests were strong (r ¼ .62–.78 across the grades), indicating that a composite was
appropriate.

Word reading accuracy
We created an English word reading composite using the Woodcock-Johnson III (Woodcock et
al., 2001) Word Attack subtest (reliability¼ .87) and the WJ-III Letter-word Identification subtest
(reliability¼ .94). The Word Attack subtest requires participants to accurately decode non-words,
and the Letter-word Identification subtest requires accurate reading of single letters and words.
Correlations between the two tests were strong (r ¼ .72–.80 across the grades), indicating that a
composite would be appropriate.

Language comprehension
We used measures of receptive vocabulary and listening comprehension to measure language
comprehension. We assessed English receptive vocabulary using the Peabody Picture Vocabulary
Test (PPVT-4; Dunn & Dunn, 1997; internal consistency reliability is .92–.98). For this assess-
ment students hear a word read aloud by a test administrator and select one of four pictures that
best matches the word’s meaning. For analyses we used the Growth Scale Value score, which
yields an equal-interval scale score making comparisons across grades possible. We assessed par-
ticipants’ English listening comprehension with the listening comprehension subtest of the
Group-administered Reading Assessment and Diagnostic Evaluation (GRADE; Williams, 2002;
internal consistency reliability is .68). For this assessment students hear a sentence or pair of sen-
tences read aloud by a test administrator and choose one of four pictures to best represent what
they heard. The GRADE Grade 6 form was used for all three years because a vertically equated
form with appropriate developmental scores is not available; the manual suggests that the test is
appropriate for up to two grades above the Grade 6 form (Williams, 2002).
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Reading fluency
We assessed oral reading fluency using the Oral Reading Fluency (ORF) subtest of the Dynamic
Indicators of Basic Early Literacy Skills (DIBELS; Good & Kaminski, 2002; reliability is .93–.98
across the grades). For this assessment children read four passages for one minute each. Test
administrators record words omitted, substitutions, and hesitations lasting longer than three sec-
onds as errors, while hesitations followed by self-correction in less than three seconds count as
correct. An average of words read correctly across the four passages was used. Since the DIBELS
ORF only has forms through Grade 6, the Grade 6 version was administered in all three years.
We also assessed word reading fluency using the Test of Word Reading Efficiency-2 Sight Word
Efficiency subtest (TOWRE-2; Torgesen et al., 2012; reliability ¼ .90–.91). For this assessment
children must accurately read aloud as many words as possible from a vertical list of real words
in 45 seconds.

Executive functions
We assessed executive functions with measures capturing the three skills of attention shifting,
inhibitory control, and working memory. To measure attention shifting, we used a computerized
version of the Wisconsin Card Sorting Test (WCST), 64-card version (Kongs et al., 2000). For
the WCST, children sort cards of various shapes, numbers, and colors along an unspecified
dimension (e.g. shape) and must determine the sorting rule from feedback. After ten correct sort-
ing moves, the sorting rule changes to a new dimension (e.g. color) and children must use feed-
back to determine the new rule. We used the number of perseverative errors (i.e. errors made
using a previous rule after receiving feedback that it is no longer active) to determine difficulty
with attention shifting. Reliability across the grades was adequate (Cronbach’s alpha ¼ .89 in
Grade 6, .71 in Grade 7, .70 in Grade 8). To measure a combination of attention shifting and
inhibitory control, we used a flanker task with reverse flanker and mixed trials based on prior
research (e.g. Blair & Raver, 2014; Diamond et al., 2007). For this task, participants complete 20
randomized trials consisting of five fish, with the middle fish either facing the same direction
(congruent) or a different direction (incongruent) than the surrounding four fish. Participants
must select the direction of the middle fish for trials where the fish are blue (flanker items), and
select the direction of the outside fish for trials where the fish are pink (reverse flanker items).
These flanker and reverse-flanker items are mixed at random, requiring participants to flexibly
shift attention between rules while inhibiting distracting stimuli. Children completed practice trial
blocks with both congruent and incongruent trials, which repeat if they do not achieve 75% cor-
rect. Task performance was scored using a method adapted from the scoring guide for the NIH
Toolbox flanker task (Slotkin et al., 2012) that combines percent accuracy across congruent and
incongruent trials with response time for correctly completed incongruent trials. The resulting
scaled score ranged from 0 to 10; scores for students with accuracy below 80% represented their
accuracy alone, while scores for students with accuracy above 80% (i.e. those with sufficient
scores for reliably measuring response time) represented an equally weighted combination of
accuracy and response time. In the latter case, the response time component was based on a stu-
dent’s median response time (after excluding response times that were no more than 3 SDs away
from the student’s mean) that was rescaled using log values of the median response time relative
to the minimum and maximum possible response times, such that higher scores represented
faster performance (Slotkin et al., 2012). Reliability across the grades was adequate for accuracy
(Cronbach’s alpha ¼ .75–.80) and for response time (for the subset of students with accuracy
above 80%; Cronbach’s alpha ¼ .76–.84).

In addition to the Fish Flanker task, we measured inhibitory control using a visual Simon task
based on a version from Bialystok et al. (2004). For this computerized task, children press the left
shift key when they see a blue square and the right shift key when they see a red square, regard-
less of the square’s position onscreen. Children complete 28 trials, of which half are congruent
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with the square’s position on the same side as the correct shift key, while half are incongruent
and require the children to ignore the conflicting position of the square on the screen. The task
is scored to combine accuracy and response time using the same method from Slotkin et al.
(2012) described above. Reliability across the grades was adequate for accuracy (Cronbach’s alpha
¼ .79–.82) and for response time (for the subset of students with accuracy above 80%;
Cronbach’s alpha ¼ .74–.81).

We assessed working memory using a computerized, backward digit span task developed by
Woods et al. (2011) based on Wechsler’s (1939) paradigm. For this individually adaptive task, the
number of digits on each item is determined by their prior performance. The task continues for
14 items, giving children a chance to complete several items at or near their true maximum digit
span. All participants must complete a practice trial with two digits correctly before proceeding
to the test trials. We used the mean span score for analyses, which is an estimate of the digit
span at which students are predicted to complete the task with 50% accuracy, a score found to be
the most reliable (test-retest reliability ¼ .84; Woods et al., 2011).

Creation of composites

To create composites for reading comprehension and word reading, we first estimated z-scores by
subtracting the mean of the norming sample from the participants’ scores and then dividing by
the standard deviation of the norming sample. Next, we averaged performance across the two
scores, in part to ensure that students with discrepant performance would not be misidentified.
Finally, we converted composite scores to percentile ranks. This process thus accounts for differ-
ent scales while retaining the information about the students’ performances relative to the norm-
ing sample.

Creation of groups

Children who did not meet the cut score criteria for any group were excluded from analyses,
allowing for the evaluation of distinctly classified reading groups. Cut scores were based on prior
research (Cutting et al., 2009; Taboada Barber et al., 2020), but with the use of composites to
minimize misclassification due to measurement error (Locascio et al., 2010; Potocki et al., 2017).
Children were identified as average readers if they were at or above the 40th percentile on both
the word reading composite and the reading comprehension composite. Children with specific-
reading comprehension difficulties (S-RCD) were identified if they were at or below the 25th per-
centile on the reading comprehension composite and at or above the 40th percentile on the word
reading composite. Children with general reading difficulties (GRD) were identified by a score at
or below the 25th percentile on both the word reading and reading comprehension composites.

We created groups for each of Grades 6, 7, and 8, as well as those persistently defined across
Grades 6–8. The Grade 6 groups included 28 average readers, 16 with GRD, 15 with S-RCD, and
40 students not classified. The Grade 7 groups included 29 average readers, 21 with GRD, 16
with S-RCD, and 33 students not classified. The Grade 8 groups included 38 average readers, 13
with GRD, 16 with S-RCD, and 32 students not classified. Across the three grades examined, 13
students were never classified in a group, resulting in a total sample of 86 students.

Results

We used dummy variable regression analyses with group specified by a set of two dummy varia-
bles to understand differences on measures of language comprehension, reading fluency, and
executive function between groups for cross-section and longitudinal analyses. Average readers
were the reference category when comparing differences between average readers and both the
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specific-reading comprehension (S-RCD) and general reading difficulties (GRD) groups. S-RCD
was the reference category when comparing differences between the S-RCD and GRD groups.

Cross-Sectional differences for bilingual students with S-RCD and GRD

Table 1 contains means, significant pairwise comparisons, and effect sizes using Hedges’s g for
cross-sectional groups. We estimated both Cohen’s d and Hedges’s g effect size metrics; the
resulting estimates differed by no more than 0.05. We present Hedge’s g as the primary effect
size to correct for potential small sample bias.

Language comprehension
Regression analyses revealed group differences on measures of language comprehension in each
grade (Table 1). Readers with GRD performed significantly worse than average readers on the
PPVT-4 and GRADE listening comprehension in all grades (PPVT-4: g ¼ �1.77 to �1.04, all ps
< .005; GRADE: g ¼ �1.12 to �0.82, all ps < .05). Readers with GRD performed significantly
worse than readers with S-RCD on the PPVT-4 in Grade 8 (g ¼ �0.95; p ¼ .007), but not in any
other grade or on the GRADE listening comprehension (all ps > .05). Readers with S-RCD also
performed significantly worse than average readers on the PPVT-4 in Grade 6 and Grade 8 (g ¼
�1.14 to �0.69, all ps <.05), but not in Grade 7 (p > .05). Readers with S-RCD performed sig-
nificantly worse than average readers on the GRADE listening comprehension in all grades (g ¼
�1.19 to �0.72, all ps < .05).

Reading fluency
Dummy variable regression analyses revealed group differences on measures of word and passage
fluency in each grade (Table 1). Readers with GRD performed significantly worse than average
readers on the TOWRE-2 sight word efficiency and DIBELS-ORF in all three grades (TOWRE-2:
g ¼ �1.82 to �1.30, all ps < .001; DIBELS-ORF: g ¼ �2.26 to �1.83, all ps < .001).
Additionally, readers with GRD performed significantly worse than readers with S-RCD on the
TOWRE-2 and DIBELS-ORF in all three grades (TOWRE-2: g ¼ �1.83 to �1.20, all ps < .005;
DIBELS-ORF: g ¼ �1.45 to �0.95, all ps < .005).

Readers with S-RCD were not significantly different from average readers on the TOWRE-2 in
any grade (all ps > .05). However, readers with S-RCD did perform significantly worse than aver-
age readers on the DIBELS-ORF task in all three grades (g ¼ �1.17 to �0.83, all ps < .05).

Executive functions
Regression analyses with group specified by a set of two dummy variables revealed group differ-
ences on measures of executive functions in each grade (Table 1). Children with GRD demon-
strated significant difficulties in executive functions relative to average readers across all tasks.
Readers with GRD performed significantly worse (i.e. made more perseverative errors) than aver-
age readers on the WCST in Grade 6 and Grade 8 (g¼ 0.72 to 0.90, all ps < .05), but not in
Grade 7 (g¼ 0.13; p ¼ .652). (For the WCST, a higher score indicates more perseverative errors
and thus, worse performance.) Additionally, readers with GRD performed significantly worse
than readers with S-RCD on the WCST in Grade 6 and Grade 8 (g¼ 0.69 to 0.74; all ps < .05),
but not in Grade 7 (g¼ 0.36; p ¼ .255). Readers with GRD also performed significantly worse
than average readers on the Fish Flanker task in every grade (g ¼ �1.03 to �0.71, all ps < .05).
However, readers with GRD were not significantly different from readers with S-RCD on the
Fish Flanker in any grade (all ps > .05). On the Simon task, readers with GRD performed signifi-
cantly worse than average readers in every grade (g ¼ �0.85 to �0.72, all ps < .05). Additionally,
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readers with GRD performed significantly worse than readers with S-RCD on the Simon task in
Grade 8 (g ¼ �0.86; p < .001), but not in Grade 6 or Grade 7 (all ps > .05). Readers with GRD
performed significantly worse than average readers on the Backwards Digit Span task in every
grade (g ¼ �1.56 to �1.04, all ps < .001). Readers with GRD also performed significantly worse
than readers with S-RCD on the Backwards Digit Span task in every grade (g ¼ �1.75 to �1.11,
all ps < .01).

Readers with S-RCD only demonstrated significant weakness relative to average readers on the
Fish Flanker task (g ¼ �0.71; p ¼ .044) and Simon task (g ¼ �0.77; p ¼ .036) in Grade 7 but
were otherwise not significantly different from average readers in any executive functions task at
any grade level (all ps > .05).

Longitudinal persistence of SRCD and GRD

To address the second research question on the longitudinal persistence of reading difficulties in
adolescence, we examined the changes in group classification at each of Grades 7 and 8. Students
who did not move into another group demonstrated word reading or reading comprehension
composite scores that did not meet the threshold for any group classification.

Grade 6 to Grade 7
We first examined the extent to which students remained in their same reading group from
Grade 6 to Grade 7. Table 2 shows these results, with original Grade 6 groups in the rows and
Grade 7 groups on the left-hand columns. Students on the diagonal of the Grade 7 columns
remained in their same group from Grade 6 to Grade 7 or remained marginal. Results indicated
that 42 of the 59 students (71%) from the Grade 6 analytic sample remained in their same group
in Grade 7. Across these two grades 5 of the 59 students (8%) changed groups, and 12 of the 59
moved into marginal groups (20%). For the GRD group, 13 of the 16 (81%) students remained in
this group in Grade 7, while the remainder were not classified. For students with S-RCD, 9 of the
15 (60%) remained in this group in Grade 7, while 2 (13%) moved to the GRD group and 1 (7%)
to the average reader group. In the average readers group, 20 out of 28 (71%) remained average
readers in Grade 7, while 1 (4%) moved to the GRD group, and 1 (4%) to the S-RCD group.

Grade 6 through Grade 8
We also examined the extent to which students remained in their same reading group across
Grade 6, 7, and 8. Table 3 shows these results, with Grade 8 columns on the right-hand side.
Note that movement here represents movement from Grade 7 persistent groups (i.e. students in
the same group in Grade 6 and 7) to Grade 8 groups rather than movement between cross-sec-
tional groups. Results indicated that 36 of the 59 students (61%) from the Grade 6 analytic sam-
ple remained in their same group through Grade 8. Across the three years, 6 of the 59 students
(10%) changed groups, and 17 of the 59 (29%) moved into marginal groups. For the GRD group,
9 of the 16 (56%) students remained in this group across the three years. For the S-RCD group, 7
of the 15 (47%) students remained in this group across the three years, while 1 (7%) student

Table 2. Movement of reader among groups from Grades 6 to 8, with persistence in Bold for Grade 7 and Grade 8.

Grade 7 Grade 8

Original Grade 6 Group S-RCD GRD Average Readers Marginal S-RCD GRD Average Readers Marginal

S-RCD (n¼ 15) 9 2 1 3 7 – 1 1
GRD (n¼ 16) 0 13 – 3 – 9 – 4
Average Readers (n¼ 28) 1 1 20 6 – – 20 –
Marginal (n¼ 40) 6 5 8 21 2 1 5 13
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moved from S-RCD to average reader between Grade 7 and Grade 8. For average readers, 20 of
the 28 (71%) remained in this group from Grade 6 to Grade 8, with all movement happening
from Grade 6 to Grade 7 as noted above.

Differences among persistent groups

We next examined the group differences between students who remained in the same group
across the three years on measures of language comprehension, reading fluency, and executive
functions. Table 3 contains means, significant pairwise comparisons, and effect sizes using
Hedges’s g for persistently defined groups. Results were largely similar to the cross-sectional
results, but we note differences from those analyses. In Grade 6, readers with persistent GRD
demonstrated additional significant difficulties relative readers with persistent SRCD on the
Simon inhibitory control task (g ¼ �1.51, p ¼ .006). Additionally, readers with persistent GRD
were no longer significantly different from readers with persistent SRCD on the Backwards Digit
Span working memory task (p ¼ .14).

In Grade 7 readers with S-RCD demonstrated additional significant difficulties relative to aver-
age readers on the PPVT-4 receptive vocabulary measure (g ¼ �1.29, p ¼ .007) and on the
TOWRE-2 sight word efficiency subtest (g ¼ �0.90, p ¼ .048). Additionally, readers with S-RCD
were no longer different from average readers on the Fish Flanker attention shifting/inhibitory
control task when groups were persistently defined (p ¼ .08). Readers with GRD demonstrated
additional difficulties relative to readers with S-RCD on the PPVT-4 (g ¼ �0.89; p ¼ .044) and
the WCST attention shifting measure (g¼ 1.16, p ¼ .02).

For Grade 8, results were largely similar to cross-sectional results, except that students with
persistent GRD were no longer different from students with S-RCD on the PPVT-4 (p ¼ .098)

Discussion

Our study examined differences between Spanish-English bilingual adolescents with either spe-
cific-reading comprehension difficulties (S-RCD) or general reading difficulties (GRD) on meas-
ures of oral language, word and passage reading fluency, and executive functions, as these skills
are posited by theory to be direct and indirect contributors to reading comprehension, and likely
sources of their difficulties (Kim, 2017, 2020). Our results indicate that students with S-RCD or
GRD demonstrate significant weaknesses on measures of English language comprehension and
passage fluency relative to average readers. For passage fluency, we additionally found readers
with S-RCD significantly outperform readers with GRD. For measures of executive functions,
readers with GRD demonstrated pronounced difficulties relative to average readers in all skills as
well as difficulties in working memory relative to readers with S-RCD. Contrary to some prior
research with monolinguals (e.g. Cutting et al., 2009), but consistent with recent research on
Spanish-English bilingual students (Taboada Barber et al., 2020), there was little evidence of
executive function difficulties for students with S-RCD. The differences we did observe were asso-
ciated with consistently large effect sizes according to Cohen’s (1992) benchmarks in addition to
being statistically significant.

We also examined the longitudinal persistence of reading difficulties during early adolescence.
We found that GRD was slightly more stable than S-RCD, with 56% of students initially classified
with GRD remaining in this group by Grade 8, compared to 47% for students with S-RCD.
Average readers were the most stable group, with 70% of students remaining in this group across
the three years. Furthermore, the differences between groups generally held when looking at dif-
ferences among persistently defined groups that utilized longitudinal information from repeated,
multiple measures of reading comprehension and word reading across Grades 6–8. This process
allowed us to define GRD and S-RCD more reliably than previous research and identify areas in
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need of intervention. Together, our findings have implications for the design of interventions for
Spanish-English bilingual students with reading difficulties and the identification of students who
will struggle with reading comprehension throughout early adolescence into high school.

Profiles of GRD and S-RCD

Oral language
Our findings add to the wealth of research highlighting the importance of language comprehen-
sion for literacy in bilingual children (Edyburn et al., 2017; Gonzalez et al., 2016; Hammer et al.,
2014). We generally found significant and practically meaningful differences in vocabulary and
listening comprehension between readers with either S-RCD or GRD and average readers, with
large Cohen’s d effect sizes for the GRD group compared to average readers, and medium-to-
large effects for the S-RCD group compared to average readers (Cohen, 1992). Except for readers
with S-RCD relative to average readers on the PPVT-4 in Grade 7, these findings emerged from
each of Grades 6–8 and held when considering differences among persistently defined groups.
These finding indicate that language comprehension may be a necessary component of interven-
tion for bilingual students with GRD beyond just building decoding skills (Baker et al., 2014).
Recent intervention work on upper elementary bilingual readers with low English reading com-
prehension with promising results has sought to center a language-based approach to target
aspects of language comprehension related to the academic register of school-based texts (Proctor
et al., 2019). However, our findings also dovetail with prior research indicating that oral language
challenges do not fully explain their comprehension difficulties of bilingual children with S-RCD
(Taboada Barber et al., 2020; Spencer & Wagner, 2017). Indeed, motivated by Kim’s Direct and
Indirect Effects Model of Reading (2017, 2020), we explored other domains like oral reading flu-
ency posited to directly contribute to reading comprehension. As we detail below, our findings
indicate additional differences for readers with S-RCD in this domain. Thus, further research and
interventions will need to examine how to incorporate oral language instructions for bilingual
adolescents with reading difficulties, but also incorporate other domains that might explain these
difficulties.

Reading fluency
Our findings support the distinction between passage and word fluency observed in previous
research on students entering adolescence (Geva & Farnia, 2012) and supported by Kim’s (2020)
Direct and Indirect Effects Model of Reading. For word reading fluency, we found children with
GRD performed significantly and meaningfully worse than the other two groups, but that chil-
dren with S-RCD were not significantly different than average readers, except in Grade 7 when
persistently defined. However, on passage fluency we found that Spanish-English bilingual stu-
dents with S-RCD performed significantly worse than average readers, but significantly better
than readers with GRD (in each grade and when persistently defined), with large Cohen’s d effect
sizes between all groups. Our passage fluency finding converges with prior research with mono-
lingual children (Cutting et al., 2009), and indicates that students with S-RCD may have difficulty
coordinating multiple cognitive processes necessary for contextual reading fluency. Indeed, a
study on English monolingual students has found improved contextual fluency for students with
S-RCD who receive training in cognitive flexibility to help with the coordination of these reading
processes (Cartwright et al., 2019). Kim’s (2017, 2020) model argues that text reading fluency
mediates the relations of listening comprehension and word reading to reading comprehension.
Thus, although children with S-RCD do possess adequate decoding, our results suggest this is not
sufficient for adequate passage fluency, and may be a contributor to their comprehension difficul-
ties. Given the complexity of reading connected text for monolingual (Fuchs et al., 2001; Kuhn &
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Stahl, 2003) and multilingual students (Crosson & Lesaux, 2010), continuing to explore passage
fluency as another source of reading difficulties will prove invaluable in providing intervention.
Furthermore, our findings indicate that passage fluency measures may be useful in screening for
reading difficulties in Spanish-English bilingual adolescent students.

Executive functions
We found significant difficulties for children with GRD relative to average readers on almost all
executive function tasks, with the only nonsignificant difference for both cross-sectional and per-
sistently defined groups occurring on the Grade 7 Wisconsin Card Sorting task. These differences
were practically meaningful with medium to large Cohen’s d effect sizes between cross-sectional
and persistently defined groups in Grades 6–8. Evidence and theoretical models suggest that
executive functions contribute indirectly to reading comprehension via word reading, indicating
that this may be a source of difficulty for children with GRD (Arrington et al., 2014; Kieffer
et al., 2013; Kim, 2017; Kim, 2020). Additionally, recent research suggests that executive functions
may influence classroom behavior, in turn impacting development of literacy (Dittman, 2016;
Johnson et al., 2020). Thus, designing classroom structures that accommodate the executive func-
tion difficulties of students with GRD will be essential for successful instruction. Prior promising
research on elementary-aged children has sought to improve their executive functions through
supports embedded in reading instruction (Cartwright et al., 2020), with evidence of near transfer
to executive functions and far transfer to reading comprehension. Similar work targeting areas of
need for adolescents with GRD while training executive functions may be necessary. Further lit-
erature on executive functions suggests that educators can also reduce executive function
demands with scaffolding practices like note writing, or by reducing general burdens on executive
functions like stress and sleep loss (Diamond & Ling, 2020). Together, this research suggests that
the executive function difficulties of children with GRD should be acknowledged and considered
for successful intervention and education practices. In contrast to prior research on monolinguals
(Cartwright et al., 2017; Cutting et al., 2009; Locascio et al., 2010), we observed very little evi-
dence of executive function difficulties for children with S-RCD relative to average readers.
However, our findings dovetail with other research including recent work that finds no differen-
ces between bilingual average readers and readers with S-RCD (Geva & Massey-Garrison, 2013;
Taboada Barber et al., 2020). Given our small sample sizes and relatedly limited statistical power,
we are wary of overinterpreting our null results. Nonetheless, these findings raise the possibility
that bilingual readers with S-RCD may demonstrate less difficulty with executive functions
than expected.

Logitudinal persistence of reading difficulties in early adolescence

Our findings on the persistence of reading difficulties for Spanish-English bilinguals in early ado-
lescence do positively indicate that about half (52%) of students initially identified with a reading
difficulty in Grade 6 exit their group by Grade 8. Compared to recent work examining the per-
sistance of S-RCD for Spanish-English bilingual elementary aged children (Taboada Barber et al.,
2020), we found a slightly smaller, though still noteworthy, percentage (47% relative to 64%) of
students persisting with S-RCD across three academic years. When comparing this group and the
persistent GRD group to persistently defined average readers, we observed larger differences in
the same direction as the cross-sectional results. Together, these findings indicate that this smaller
group of readers with persistent difficulties may need intensive intervention support when begin-
ning high school. Further, though our longitudinal groups did decrease over time, indicating
growth out of comprehension difficulties, we did observe similarly sized cross-sectional groups at
each of the three grades. Thus, while some students who initially struggle do demonstrate growth,
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others may lag developmental expectations and require additional instructional support despite
earlier academic success. Together, these findings point to the need for early identification of
bilingual students with reading difficulties and academic supports across the middle school years.

Limitations and future research

While our study yields new insights into the linguistic, reading, and cognitive profiles of Spanish-
English students with S-RCD and GRD, we have limitations that raise the need for future
research. First, although much of the research on S-RCD and GRD relies on the use of cut-scores
for identification, a body of work argues that this approach poses limitations and potential for
Type I error (DeCoster et al., 2009; MacCallum et al., 2002). When researchers dichotomize a
continuous variable to identify reading difficulties, they will likely find differences between groups
on correlated continuous variables even if the groups are not meaningful. Additionally, we con-
duct a high number of regressions to test for differences, raising the potential for Type I error.
However, we mitigate this limitation by looking across times and measures to identify consistent
patterns of difficulties and focusing on effect sizes to evaluate when there are large and meaning-
ful differences between groups. Nevertheless, this limitation reflects the need for future research
to determine the criteria for identifying S-RCD and GRD beyond reliance on cut-scores.
Furthermore, out of our sample, 50 students could not be placed in persistently defined groups
either because their reading comprehension or word reading scores varied over time. This diffi-
culty likely stems from real growth and change occurring as children progress through school, as
prior research has found that bilingual students demonstrate faster rates of reading growth during
adolescence than their monolingual peers (Kieffer, 2011), but in part may be due to measurement
error. Regardless, future research should investigate the changes in reading profiles during adoles-
cence to determine whose profiles change and why. The resulting small sample sizes prevented us
from performing multivariate regressions to look at the unique contribution of predictors of per-
sistent classification. In addition, we did not observe differences that can fully explain the com-
prehension difficulties of students with S-RCD, highlighting the need for future research on other
areas like motivation or ecological factors that may contribute to these difficulties. Finally, while
our study explores S-RCD in a multilingual population, we are limited in only exploring reading
and language over time in English. Future research on S-RCD and GRD in multilingual popula-
tions should explore the distinctions between reading difficulties for the different languages of
multilingual students, particularly for students with reading experience in multiple languages.

Conclusion

Our study adds to both the body of literature exploring reading difficulties and the process of
English reading acquisition in bilingual students. We found that students with S-RCD and GRD
demonstrate significant challenges with passage fluency and language comprehension relative to
average readers, and that readers with GRD performed significantly worse on passage fluency
relative to readers with S-RCD. These findings indicate that oral language and fluency should be
considered in instruction and intervention design for bilingual adolescents with reading difficul-
ties. We also found significant difficulties for children with GRD relative to average readers on
measures of executive functions tapping into attention shifting, working memory, and inhibitory
control. These findings have direct implications for teachers and interventionists seeking to design
instructional settings for bilingual students with GRD, as these students may need additional sup-
port in maintaining attention. Furthermore, these findings generally remained when looking at
differences among persistently defined groups, representing one of the first utilizations of longitu-
dinal data to define reading difficulties. Finally, we found that 47% of students with S-RCD and
56% of students with GRD in Grade 6 remain with this profile by the end of middle school,
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indicating the need for more extensive intervention to ensure these students are ready for the
demands of high school reading. Understanding how these different areas of difficulties coordin-
ate in the reading process and how best to understand the roots of both S-RCD and GRD for all
populations will prove invaluable for providing successful intervention for these students.
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