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Abstract

Few studies have systematically investigated the reading skill profiles of English learners
(ELs) in late elementary school, a critical developmental period for language and literacy
and the most common grades for initial identification with specific learning disabilities
(O’Connor et al., Learning Disabilities Research & Practice, 28(3), 98-112, 2013). We
investigated the reading skill profiles of 331 ELs in 3rd and 4th grades, including ELs with
and without risk for dyslexia due to significant deficits in word and pseudo-word read-
ing accuracy and fluency. We utilized latent profile analysis and factor mixture modeling
to investigate (1) the nature and distribution of reading skill profiles; (2) whether these
profiles were associated with differences in reading comprehension growth across one aca-
demic year; and (3) the stability of reading profiles across an academic year. We selected a
two-class solution (reading disabled and typically developing) based on model fit indices,
theoretical considerations, pattern of results across profile-solutions and time-points, and
parameterizations, making the approach stronger and more generalizable. These classes
demonstrated clear, consistent differences in performance across reading component skills,
with the RD class scoring consistently below the TD class across code-based and meaning-
based domains of reading. Across the year, the TD class demonstrated significantly higher
patterns of growth in reading comprehension (X2 (1)=206.21, p<0.001). Class member-
ship was largely stable (97% of participants maintain class membership). These results
suggest that ELs with risk for dyslexia demonstrate multiple component skill deficits that
may require long-term, comprehensive, intensive interventions to remediate.
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The reading profiles of late elementary English learners
with and without dyslexia

English learners (ELs) represent the fastest growing subgroup of the U.S. student popula-
tion (National Center for Education Statistics, 2016). Unfortunately, studies indicate that
current practice is not adequately addressing the educational needs of many ELs, who are
at greater risk for academic difficulties than their monolingual peers (August et al., 2009;
Lesaux et al., 2010). National assessments indicate that nearly three quarters of all ELs
score below the basic level on reading assessments in late elementary and middle school
(NCES, 2019). Further, evidence suggests that ELs and students from culturally and lin-
guistically diverse backgrounds are at risk for disproportionate representation in special
education (Donovan & Cross, 2002; Morgan et al., 2015) and there is considerable confu-
sion related to parsing issues of second language acquisition and disability status, includ-
ing dyslexia (Hall et al., 2019; Hoover et al., 2019). One reason for this confusion may be
that comparatively fewer studies have investigated reading development among ELs with
and without risk for dyslexia compared to their monolingual peers. These studies are valu-
able for comparing and contrasting typical and atypical processes for the development of
reading component skill development in the context of second language acquisition. Thus,
there remain questions about the reading profiles and instructional needs of ELs, including
ELs with risk due to difficulties with accurate and fluent reading of words and text—pri-
mary symptomologies of dyslexia (Burr et al. 2015; Klingner et al., 2006). The present
study investigates whether component reading skill profiles (based on word and pseudo-
word reading accuracy, word and pseudo-word reading fluency, and language proficiency)
emerge within a sample of late elementary ELs with and without risk for dyslexia. The
overarching goal is to determine the nature and distribution of these component skill pro-
files. We further investigate whether students with specific reading profiles demonstrate
differential patterns of reading comprehension growth across a single academic year and
the stability of emergent reading profiles across one instructional year.

English learners in late elementary

First identified by Chall and Jacobs (1983), the so-called “fourth grade slump” describes
a phenomenon in which students who had been considered successful readers in early ele-
mentary grades begin to experience difficulty in mid to late elementary school (Grades
3-5). The primary hypothesis for this delayed onset of reading difficulties relates to the
changing reading task in mid to late elementary, as students shift from “learning to read”
to “reading to learn.” This shift taxes the entire reading system, as comprehending increas-
ingly complex texts requires well-developed foundational word reading and reading flu-
ency skills (Cho et al., 2019; Cirino et al., 2013); at the same time more complex factors
such as language and background knowledge take greater predictive importance for reading
comprehension (Catts et al. 2006; Cho et al., 2015; Miciak et al., 2014). For many students,
difficulties in one or more of these component skills manifest as persistent difficulties read-
ing and understanding grade-level text.

For ELs, this shift in the reading task and the essential contribution of different com-
ponent skills may be particularly precarious, as students are increasingly required to
apply English reading and language skills that may not be fully developed due to limited
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opportunity for second language acquisition. Studies indicate that many ELs continue to
face academic difficulties and demonstrate academic language deficits in English, even
when considered English proficient by schools (Francis et al., 2006; Kieffer & Lesaux,
2008; Lesaux & Kieffer 2010). Additionally, evidence suggests that many ELs experience
academic failure during this critical period of transition: third and fourth grades are the
most common grades for initial identification with LD for ELs (O’Connor et al. 2013). In a
longitudinal study using data from the Early Childhood Longitudinal Study—Kindergarten
Cohort, Samson and Lesaux (2009) investigated special education identification rates and
potential predictors of special education placement with a nationally representative sample
of kindergarten, first-, and third-graders. ELs were underrepresented in special education
in kindergarten and first grade, but were overrepresented in third grade across all disabil-
ity categories. These inconsistent rates of identification across different grades may reflect
confusion among teachers and special educators in differentiating LDs (including dyslexia)
from normal language acquisition and highlight the importance of studies that investigate
late elementary reading outcomes in samples of ELs demonstrating varying risk.

The simple view of reading

The process of reading development involves a number of components or related skills.
These components can be classified as either code-based or meaning-related, as high-
lighted by theories such as the Simple View of Reading (Gough & Tunmer, 1986) that
have been extensively studied with monolingual English speakers (Hoover & Gough, 1990)
but that are also applicable to the development of reading for ELs (Duke & Carlisle, 2011;
Samson & Lesaux, 2015). Current evidence indicates that both code-based competencies
(e.g., decoding, fluency) and meaning-related skills (e.g., vocabulary, linguistic compre-
hension) contribute to reading comprehension development for ELs (e.g., Geva & Yaghoub
Zadeh, 2006; Gottardo & Mueller, 2009; Mancilla-Martinez & Lesaux, 2010). Much of
this research has been conducted with early elementary-age students for whom code-based
skills may play an outsized role in prediction. Among older ELs and monolingual English
speakers, language skills take on greater importance in predicting overall reading profi-
ciency (e.g., Bialystok, 2007; Jeon & Yamashita, 2014; Lesaux & Kieffer, 2010). Even
when ELs develop adequate code-based skills, many may continue to demonstrate marked
deficits in making meaning from text (Betts et al., 2009; Jean & Geva, 2009; Lesaux et al.,
2006, 2010).

Despite the recognized importance of language in predicting reading comprehension
among ELs, particularly ELs enrolled in grades beyond early elementary, there continue to
be questions about ELs who demonstrate risk for dyslexia due to difficulties in accurate and
fluent reading of words. Similar to monolingual English speakers with significant reading
difficulties, a subset of ELs will demonstrate persistent difficulties related to code-based
processes (Cho et al., 2019; Lesaux et al., 2010). However, and perhaps due to the well-
placed emphasis on language development among ELs, fewer studies have directly inves-
tigated the characteristics and development of this group of ELs, who may demonstrate
unique instructional needs.

In the present study, we consider reading development for a sample of Spanish speak-
ing ELs in 3rd and 4th grade with and without risk for dyslexia. We consider both code-
based (word and pseudo-reading accuracy and word and pseudo-word reading fluency)
and meaning-based (linguistic comprehension) skills in English. These data permit us to
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investigate whether distinct reading profiles emerge, including whether a subsample of stu-
dents with specific risk for dyslexia can be identified and differentiated from a subsample
of students with relatively stronger code-based skills but deficits in reading comprehension
due to deficits in linguistic comprehension. We then analyze patterns of reading compre-
hension development and the stability of these profiles over a single instructional year.

Reading profiles of students with reading difficulties

This study builds on previous studies that have attempted to identify reading profiles of stu-
dents with reading difficulties using rigorous analytic methods like latent profile analysis.
These studies differ in important ways, including differences in age, EL status, and soci-
odemographic characteristics of participants, as well as the specific way in which reading
difficulties are defined. In a recent study identifying the reading and cognitive profiles of
late elementary students with significant reading comprehension difficulties, Capin et al.
(2021) argued that the central question that motivates studies of empirical reading pro-
files is to understand better the extent to which different reading profiles are marked by the
specificity or severity of component skill deficits. This question has important implications
for intervention design and delivery and informs longstanding debates about the nature of
dyslexia. That dyslexia is a disorder primarily marked by deficits in word reading, reading
fluency, and spelling words is uncontroversial (Miciak & Fletcher, 2020). However, there is
considerable controversy related to the specificity of these deficits. For example, Shaywitz
(2003) argued that specificity is a necessary marker of dyslexia—a specific weakness in a
sea of strengths. Others contend that such notions are unhelpful and unsupported in empiri-
cal research (Elliott & Grigorenko, 2014; Miciak & Fletcher, 2020; Vellutino et al., 2000),
as dyslexia is primarily marked by the severity of code-based reading deficits but often
co-occurs with deficits in other correlated domains, such as language, comprehension, and
other factors of cognition (Capin et al., 2021; Cho et al., 2019; Miciak et al., 2014).
Questions about the severity and specificity of component skill deficits for ELs with
reading difficulties, including those with risk for dyslexia, are more complicated because
the role of second language acquisition introduces additional questions. Latent profile anal-
ysis represents one rigorous method to investigate differences in component skill profiles
for populations of interest, including struggling readers, ELs, and ELs with risk for dys-
lexia. Several recent studies have used latent profile analysis to investigate whether distinct
reading skill profiles can be identified among students with reading difficulties enrolled in
late elementary to ninth grade based on performance on reading component skills tasks
(Brasseur-Hock et al., 2011; Capin et al., 2021; Clemens et al., 2017). Each of these stud-
ies identified latent profiles of students with reading difficulties based on performance on
code-based tasks (i.e., decoding, reading fluency) and on language-based tasks (vocabu-
lary, listening comprehension). All three studies successfully identified distinct profiles
marked by either the severity or specificity of their component skill profiles, although the
number of profiles and proportion of students in each profile group type varied. For exam-
ple, Brasseur-Hock et al. (2011) and Capin et al. (2021) found that a large majority (85%
and 91% respectively) of students belonged to profile groups marked only by the sever-
ity of component skill deficits (e.g., severe deficits in decoding, fluency, and vocabulary;
moderate deficits in decoding, fluency, and vocabulary) and very few students exhibited a
specific component skill deficit in isolation. Clemens et al. also found that most students
(65%) belonged to profile groups identified by the severity of their deficits and few featured
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specific deficits, although a larger proportion of their sample belonged to profile groups
marked by specificity than that observed in Brasseur-Hock et al. (2011) and Capin et al.
(2021)

Specific to the reading profiles of ELs with and without reading comprehension dif-
ficulties, O’Connor et al. (2019) investigated the reading comprehension profiles of Grade
5 monolinguals and ELs to compare relationships among phonological skills, semantic
knowledge, listening comprehension, and reading comprehension. In both the monolin-
gual and EL group, latent profiles emerged for two groups: poor comprehenders and good
comprehenders that were consistently differentiated across all component skills. This find-
ing suggests that, within their sample of late elementary ELs and monolinguals, differ-
ences between poor comprehenders and good comprehenders were marked primarily by
severity rather than specific deficits in reading and reading-related skills. In contrast, Li
et al. (2021) examined the reading skill profile of eighth graders with and without read-
ing difficulties in China who were learning English as a second language and found latent
subgroups reflected specific difficulties. Using English word reading and reading compre-
hension performance to classify students in latent profiles, Li and colleagues (2021) found
three subgroups: (1) typically developing readers with average word reading and reading
comprehension, (2) poor comprehenders with difficulties in word reading, and (3) poor
comprehenders without difficulties in word reading. These conflicting findings underscore
the value of further research in this area.

Lesaux and Kieffer (2010) investigated whether distinct profiles emerged in a sample
of sixth grade students with comprehension difficulties that included a large percentage
of ELs (77%). Similar to the studies described above that utilized a simple view of read-
ing framework to investigate the profiles of struggling readers, latent profile groups were
formed based on students’ performance on decoding, reading fluency, and vocabulary and
multiple profiles were identified based on both the severity and specificity of deficits. In
contrast to the studies above conducted with monolingual struggling readers, the majority
(80%) of struggling readers in this study belonged to profile groups marked by specific def-
icits (e.g., average decoding and fluency, low vocabulary). The marked differences between
the samples of the studies reviewed above offers a potential explanation difference in find-
ings. For example, the studies included participants of different ages, with different EL sta-
tus, and defined risk differently for inclusion in the study. Thus, additional investigation of
the reading profiles of ELs in late elementary (3rd and 4th grades) is needed, particularly
ELs with and without risk for dyslexia due to deficits in word and pseudo-word reading
accuracy and fluency.

One potential limitation of the reviewed literature is that few previous latent profile
analyses have utilized data collected at multiple time points to investigate questions of
reading comprehension development and the stability of latent profile groups over time.
In one notable study that investigated the prevalence and stability of bilingual profiles of
younger students at multiple times across Grades 1-3, Swanson and colleagues (2019) uti-
lized latent profile analyses based on performance on measures of English and Spanish
language, achievement, and cognition. Four distinct groups emerged: (1) balanced bilin-
gual, average achievers; (2) unbalanced bilingual, average achievers; (3) at risk for learning
disabilities; and (4) English dominant. These latent profile groups generally demonstrated
high stability (i.e., students remained in the same group over time); however one finding
related to the group at risk for LDs is particularly noteworthy for the present study, which
investigates latent profiles at two distinct time points in a single academic year. Among
students in average achieving groups in Grade 1, almost one quarter (24%) of the balanced
bilingual-achievers transitioned to the at-risk group in Grade 3. These data suggest that
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there is a critical period in third grade that predicts risk for learning disabilities. Additional
work exploring latent profile groups at this critical age may help in disentangling these
relations.

The present study

Recent research suggests that ELs and monolingual students vary in their sources of read-
ing difficulties (Cho et al., 2019). Previous analyses examining the reading profiles of ELs
have yielded conflicting information. For example, Li et al. (2021) found that two sub-
groups of ELs with reading difficulties emerged: one with difficulties in word reading and
one without word reading difficulties. This finding suggests that subgroups may reflect spe-
cific difficulties in the component skills of reading. Conversely, O’Connor et al. (2019)
found that ELs with reading difficulties scored consistently lower on component skills of
reading than ELs with typical reading performance. In the present study, our goal is to
determine the nature and distribution of the reading profiles that emerge, particularly the
extent to which subgroups emerge with specific component skill deficits, as opposed to
groups based strictly on the level of performance on their component skill profiles. Our
study contributes to the understanding of reading profiles in several ways. First, we focus
on all third and fourth grade ELs enrolled in participating schools and therefore include
ELs with and without risk for dyslexia, which is marked by difficulties in word and pseudo-
word reading accuracy and fluency. The focus on these grade levels is salient because these
grades represent a critical period of reading development (e.g., Chall & Jacobs, 1983) and
other studies examined the reading profiles of older ELs (Lesaux & Kieffer, 2010; Li et al.,
2021; O’Connor et al., 2019). Second, participants are tested twice in a single academic
year (Fall Grade 3 or 4; Spring Grade 3 or 4). This enables us to understand the extent
to which group membership predicts gains in reading comprehension over the course of
a school year and to examine the stability of group membership during this time period.
Third, our study includes a large sample, uses psychometrically sound measures that rep-
resent important instructional targets, and uses robust analytic approaches including latent
profile analysis and factor mixture modeling. Three research questions guide this study:

1. What latent profiles emerge when considering the English word and pseudo-word read-
ing accuracy, word and pseudo-word reading fluency, and linguistic comprehension of
the sample?

2. Does latent profile group membership predict differential gains in reading comprehen-

sion across a single academic year?
3. How stable is latent profile group membership over the course of a single academic year?

Methods
Participants
School participants

The setting for this study is two elementary schools in a large urban district in the
southwest USA. These schools were recommended by district officials based on the
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demographic match for a study investigating outcomes with ELs with risk for dyslexia
and a willingness to participate in external research. Both schools were majority His-
panic (82.7% and 74.9% of total enrollment), many of whom were considered ELs by
state of Texas criteria (72.7% and 50.7%). In Texas, students whose parents report that
a language other than English is spoken at home and who do not pass an initial Eng-
lish proficiency test upon enrollment are considered limited English proficient until they
achieve proficiency on the Texas English Language Proficiency Assessment System
(TELPAS) and meet academic benchmarks. Both schools enrolled a high percentage
of students considered Economically Disadvantaged by the state of Texas (97.4% and
88.3%) and included many students who were below grade level on the state account-
ability exam (71% and 68% of total students).

The two schools differed in their instructional model for English learners, although
student mobility and limited data prohibits fully characterizing the instructional history
of each participant. School A featured a transitional bilingual program, in which stu-
dents received 50% of their instruction in Spanish and 50% in English (although these
percentages likely vary in practice due to teacher preferences). School B featured an all-
English instructional model.

Student participants

Participants for the present study include all current and former ELs enrolled in Grades
3 and 4 at the participating schools who had a primary language of Spanish. Current
ELs include students who are classified as limited English proficient based on Texas
criteria. We also included students who were previously limited English proficient and
who had been reclassified as English proficient within the last 2 years and were there-
fore participating in a 2-year monitoring phase following reclassification. The sam-
ple consisted of n=331 (56% female) Hispanic/Latinx students with Limited English
Proficiency, all of whom qualified for free meals under the National School Lunch and
Child Nutrition Program (a proxy for economic disadvantage). Twelve students did
not have data at time 2 because they moved (n=10), did not have TELPAS data on
file (n=1), or because the parent declined participation in the study at time 2 (n=1).
The attritted sample did not differ from the non-attritted sample on measures of read-
ing comprehension (X2 (40)=17.66, p=0.999), decoding fluency (X2 (19)=15.2697,
p=0.7053), word reading fluency ()(2 (22)=23.079, p=0.401), pseudo-word decod-
ing (X2 (57)=34.808, p=0.9911), and English memory for sentences (X2 (48)=35.83,
p=0.902), but the attritted sample differed on the measure of letter word recognition
(x* (64)=91.49, p=0.0137).

Measures

The assessment battery was chosen to comprehensively assess reading and reading
component skills in both English and Spanish. All examiners were trained across two
days, with a single day dedicated to explicit instruction on assessment principles and
procedures and another day dedicated to guided practice. Prior to field data collection,
all examiners passed a “check-out” with the assessment coordinator or an experienced
member of the assessment team. During data collection, examiners were supervised by
the assessment coordinator, who audited all data for inconsistencies during and after
data collection.
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Word reading

We administered two tests of untimed decoding: word and pseudo-word reading accu-
racy. Real word reading was assessed using The Kaufmann Test of Educational Achieve-
ment Third Edition Letter & Word Recognition (KTEA-3: Kaufman & Kaufman, 2014).
The Letter and Word Recognition subtest is an individually administered assessment for
use with students between ages 4 and 25. This subtest assesses the examinee’s ability to
read real words and letters accurately. For the first 18 items, students are asked to point
to letters that correspond with what the examiner names, point to letters corresponding
to sounds, and to give sounds of different letters. Beginning with item 19, examinees are
asked to read words. The psychometric characteristics of this subtest are strong. Split-
half reliabilities for ages 7-11 are 0.96-0.97, and standard errors of measurement in
Grades 3 and 4 range from 2.56 to 2.78. Internal consistency estimates were acceptable
for the current sample (a=0.76-0.79). The KTEA-3 Nonsense Word Decoding (Kauf-
man & Kaufman, 2014) subtest is an untimed assessment of decoding phonetically
regular, nonsense words. The 50-item measure assesses the ability to pronounce non-
sense words, asking students to apply phonics and structural analysis skills to decode
nonsense words or increasing difficulty. Responses are recorded as correct or incorrect
using a “phoneme key” for each word. The psychometric characteristics of this subtest
are strong. Split-half reliability coefficients for ages 7-11 are 0.96-0.97, and standard
errors of measurement in Grades 3 and 4 range from 2.79 to 2.80, but internal consist-
ency was lower for the current sample (¢ =0.68).

Word reading fluency

We administered two tests of reading fluency: word and pseudo-word reading fluency.
The KTEA-3 Word Recognition Fluency (Kaufman & Kaufman, 2014) is a timed assess-
ment of single word reading fluency. The subtest asks students to read isolated words aloud
as quickly as possible during two 15-s trials. The psychometric characteristics of this sub-
test are strong for fluency-type measures. Split-half reliability coefficients for ages 7-11
are 0.80-0.89, and the standard error of measurement in Grades 3 and 4 is 6.36. Internal
consistency ranged from 0.79 to 0.80 in the current sample. The KTEA-3 Decoding Flu-
ency (Kaufman & Kaufman, 2014) is a timed assessment of decoding fluency. This subtest
requires examinees to read as many nonsense words aloud, as quickly as they can during
two 15-s trials. This 51-item subtest is used for students in grades 3 through 12+. The
psychometric characteristics of this subtest are strong for fluency-type measures. The split-
half reliability coefficient for ages 8—11 is 0.82, and the standard error of measurement for
Grades 3 and 4 is 6.54. Internal consistency was a=0.81 in the current sample.

Reading comprehension

The Gates-MacGinitie Reading Test Fourth Edition (GMRT-4; MacGinitie, 2000) read-
ing comprehension subtest is a timed (35 min), group-administered assessment consisting
of expository and narrative passages ranging in length from 3 to 15 sentences. Similar to
many statewide reading achievement tests, students are asked to read each passage silently
and answer multiple-choice questions. It consists of 11 passages with 48 multiple-choice
questions that target the following areas: inference making, summarization, main idea,
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literal questions about text, and vocabulary. The GMRT-4 is commonly used in educational
research and demonstrates high internal consistency, with reliability above 0.90 (the K-R
20 coefficient in Grade 4=0.93). Internal consistency ranged from 0.89 at time 1 to 0.92 at
time 2 in the current study.

Linguistic comprehension

We assessed linguistic comprehension with two tests of students’ language proficiency. We
administered the WJ-III Sentence Recall (WJ-III: UC; Woodcock et al., 2007), an individu-
ally administered measure of students’ ability to listen and recall sentences of increasing
length and complexity. The subtest evaluates expressive syntax and requires the student to
remember and repeat single words, phrases, and sentences presented orally, with increasing
grammatical complexity. Memory for sentences is a robust indicator of overall language
proficiency that requires knowledge of both vocabulary and syntax (Klem et al., 2015). The
psychometric characteristics of the WIJ-III subtests are adequate to strong. The median reli-
ability coefficient at this age is 0.89, and the internal consistency for the study sample was
0.78-0.79. We also administered the WI-III: Picture Vocabulary (WJ-III: PV; Woodcock
et al., 2007), an individually administered measure of one-word vocabulary. Reliability
coefficients range from 0.74 to 0.85 with this age and was 0.84 in the current study.

Analytic plan

Latent profile analysis (LPA) and factor mixture modeling (FMM) were used to empirically
identify academic and language skill profiles of EL students, and latent transition analy-
sis (LTA) was used to characterize the stability of profiles over two time-points estimated
under the LPA and FMM approaches. Each model parameterization represents a special
case of finite mixture modeling in which the categorical latent variable with k profiles (¢,
in Fig. 1) represents the unobserved heterogeneity on the six continuous observed vari-
ables by two or more distinct subgroups of ELs. Thus, these models are person-centered
approaches that do not require a grouping variable to be explicitly specified because it is
empirically estimated (Henson et al., 2007). Models with two to six latent profiles were
estimated for each parameterization in M-plus 8.6 (Muthen & Muthen, 2017) using full
information maximum likelihood to handle missing data. Analyses were conducted with
up to 5000 random sets of start values with 500 iterations for these random starts to avoid
local solutions, and the 300 best solutions were retained for final stage optimization.

There is not a definitive statistical test for the comparison of models and profile solu-
tions in LPA and MFF; selection of the optimal number of profiles requires inspection
of fit indices and theory. As the models are not nested, relative goodness of fit for each
model was evaluated using the following criteria, which take sample size, model fit,
and number of parameters into account: Akaike’s information criteria (AIC), the Bayes-
ian information criteria (BIC), and sample-adjusted BIC (SABIC), with lower values
indicating a better fit of the model. In addition, the optimum number of profiles was
determined using the following statistical tests: Vuong-Lo-Mendell-Rubin likelihood
ratio test (VLMR) and Lo-Mendell-Rubin adjusted likelihood ratio test (LMR) which
utilize chi-square difference testing to compare the estimated model with k profiles ver-
sus one profile less (k-1), with lower p values indicating that the model with k-1 profiles
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Fig.1 Measurement models for the latent profile analysis (models 1 and 2) and factor mixture model
(model 3) with auxiliary model shown only for model 3. Solid lines correspond to the measurement model
and the dashed line corresponds to the auxiliary model. LWR=KTEA3 Letter and Word Recognition;
NWR =KTEA3 Nonsense Word Reading; WRF=KTEA3 Word Reading Fluency; DF=KTEA3 Decoding
Fluency; VOC =WI-III Picture Vocabulary; MS = WJ-III Memory for Sentences

is rejected in favor of the model with k profiles. Model entropy was evaluated for quality
of profile separation or effectiveness of classification, with values above 0.80 indicat-
ing adequate profile separation. In addition to model fit indices, theoretical justification
was considered in determining the optimal number of profiles (Asparouhov and Muthén
2014; Nylund et al., 2007).

Measurement models

Model 1 consisted of an LPA model with six index variables as shown in Fig. 1. For this
model, means and variances of the index variables were freely estimated in all profiles. A
fundamental assumption in LPA is that indicators are conditionally independent of each
other, given the latent profile membership. However, a failure to control for shared vari-
ance among indicators may preclude the extraction of clearly defined profiles when there
is a strong theoretical reason to expect that relations among indicators exist over and above
the expected latent profiles (Morin et al., 2016) or there is reason to expect an underlying
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factor structure to the observed indicators (Morin & Marsh, 2015). Because of the shared
variance among indicators of the same theoretical constructs, a second measurement model
(Model 2) was estimated in which residuals were correlated among measures of (a) word
reading, (b) word reading fluency, and (c) linguistic comprehension (see Fig. 1).

A final model (Model 3) used factor mixture modeling to estimate profile membership
with latent variables. As Fig. 1 shows, in this model three continuous latent variables cap-
tured shared variance that is free of measurement error associated with observed indicators
(Lubke & Muthen, 2005). The intercepts and factor loadings of KTEA Letter Word Read-
ing (word reading), KTEA Word Reading Fluency (word reading fluency) and WIJ-III Pic-
ture Vocabulary (linguistic comprehension) were arbitrarily fixed at 0 and 1, respectively,
to identify the three continuous latent variables. We fit models in which the latent vari-
ables were correlated and models in which the correlations were fixed at zero because the
focus of the present study was on factor means rather than factor covariances. To estimate
means of latent variables, one of the classes serves as a reference with its factor means set
to zero. The factor means of the additional profiles can be interpreted as the difference in
factor means across profiles (Clark et al., 2013; Leite & Cooper, 2010; Masyn et al., 2010).
Factorial invariance across profiles was established by comparing models with different
constraints. The following models were evaluated: weak factorial invariance (equal factor
loadings), strong factorial invariance (equal factor loadings and thresholds), and strict fac-
torial invariance (thresholds, loadings, and residual variances), with the strong invariance
model retained for final analyses because this model is considered sufficient for comparing
means across latent profiles (Leite & Cooper, 2010; Lubke and Muthén 2005).

Auxiliary models

Figure 1 displays both the measurement model (solid lines) and auxiliary models (dashed
line) for the FMM (Model 3), although the auxiliary models were estimated for the LPA
(Models 1-2) as well. After choosing the best class-solution for Models 1-3, a three-step
method for modeling covariates was employed using the Bolck, Croon, and Hagenaars
(BCH) approach (Bakk & Vermunt, 2016; Bolck et al., 2004; Croon, 2002; Vermunt, 2010)
in M-plus to investigate whether growth in reading comprehension differed by student’s
probabilities of assignment to latent profiles (RQ 2), and this model was also estimated
with reading comprehension as the distal outcome at each time point. The auxiliary models
were estimated independently from the measurement models so that the auxiliary variables
did not influence profile membership. The first step simply estimates the latent profile mod-
els using the six index variables. The second step of the BCH approach employs a weighted
multiple group analysis in which the measurement errors are fixed using each individual’s
profile probabilities (Ferguson et al., 2020). The final step of the BCH approach connects
the models from steps 1 and 2 with step 3 in a pairwise comparison of the mean of reading
comprehension in one profile versus another. The same procedures were applied for the
estimation of the auxiliary models for LPA and FMM.

Latent transition analysis (LTA)

Latent transition analysis (LTA) is the longitudinal extension of LPA. In the LTA models,
two latent profile variables were measured at time 1 and time 2, respectively, and the auto-
regressive relation between the two latent profiles was estimated through logistic regres-
sion to predict changes in profile membership overtime (RQ 4; Asparouhov and Muthén
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Fig.2 Latent Transition Analysis for the Factor Mixture Model (Model 3). LWR=KTEA3 Letter and
Word Recognition; NWR=KTEA3 Nonsense Word Reading; WRF=KTEA3 Word Reading Fluency;
DF=KTEA3 Decoding Fluency; VOC = WIJ-III Picture Vocabulary; MS = WIJ-III Memory for Sentences

2014). This longitudinal extension was also applied to FMM (as shown in Fig. 2). Like
the BCH approach (described above), the first steps consist of separately estimating the
profile variables at time 1 and time 2, so that the measurement model at one time point is
not affected by the other. The final steps fit the full model with prefixed error rates using
the BCH weights. Longitudinal invariance was also evaluated by performing a sequence
of invariance tests in which the means and residual variances were constrained to be equal
across time. For example, a model with residuals correlated across time (e.g., KTEA Let-
ter & Word Decoding at time 1 was correlated with KTEA Letter & Word Decoding at
time 2) for the two-profile solution provided better class separation and lower informa-
tion criteria (entropy =0.96; AIC=7895.43; BIC=28043; SABIC=7920.23) than a model
without correlated residuals across time (entropy =0.94; AIC=_8741.74; BIC =8844.56;
SABIC=8758.91). Therefore, this model with correlated residuals was retained. For the
FMM, longitudinal invariance was further established by constraining the factor loadings
to be equal across time.

Results

In preliminary inspections of the data, outliers were defined as observations above or
below three standard deviations and with high leverage. Two outliers were detected for WJ-
III Picture Vocabulary at time 1, one outlier was detected for KTEA Letter Word Recogni-
tion at time 1, and one at time 2. However, these data points did not represent any major or
minor reliability concerns (e.g., equipment failure) and the exclusion of these data points
did not substantively impact the results. Therefore, we present the analyses with the outlier
data included.

Table 1 presents the descriptive statistics and correlations for time 1 and time 2. There
was a small standardized mean difference between time 1 and time 2 for English memory
for sentences (d=0.19), but standardized mean differences on all other measures were neg-
ligible. The highest correlations were among the KTEA measures, followed by correlations
among the WIJ-III measures. Spanish language proficiency (memory for sentences) was not
significantly correlated with any of the English measures.

@ Springer



288 J. Miciak et al.

Table 1 Descriptive Statistics and Correlations at Time 1 (below diagonal) and Time 2 (above diagonal)

1 2 3 4 5 6 7

Time 1
Mean 92.87 92.86 88.36 97.69 71.73 66.76 87.08
SD 16.31 14.60 13.62 14.74 16.77 18.50 11.72
n 326 331 328 326 302 303 329
Time 2
Mean 91.75 91.90 89.29 97.77 72.90 70.28 87.28
SD 15.63 14.61 13.92 1446 1446 17.87 14.20
n 315 321 321 320 281 278 319
Cohen’s d Hedges’ g 0.07 0.07 0.07 0.05 0.07 0.19 0.02
English measures
1 KTEA3 Letter and Word 1 0.76  0.78 0.71 0.58 0.57 0.63
Recognition
2 KTEA3 Nonsense Word 076 1 075 0.79 045 049 0.54
Decoding
3 KTEA3 Word Recognition 0.79 0.66 1 0.83 0.56 0.57 0.66
Fluency
4 KTEAS3 Decoding Fluency 0.67 0.70 0.79 1 040 044 055
5 WI-III Picture Vocabulary 0.62 049 0.61 042 1 0.68  0.65
6 WI-III Memory for Sentences  0.58 0.50 0.57 043 0.64 1 0.64
7 GM Reading Comprehension 052 040 057 042 048 048 1

r>|.16l, p<0.001; 1.16 I> r>I.10l, p <0.05. KTEA3, Kaufman Test of Educational Achievement, Third Edi-
tion; WIJ-III, Woodcock Johnson, Third Edition; GM, Gates MacGinitie.

RQ 1: Latent profiles
Model selection

A comprehensive methodological approach was adopted in which latent profiles were esti-
mated using observed and latent variables because of the well-known factor structures that
underlie the variables included in the present study. Fit indices for the models at time 1 (see
Table 2) and time 2 (see Table 3) showed that Model 1 (LPA without correlated residuals)
and Model 3 (factor mixture model) provided better profile separation (i.e., entropy) than
Model 2 (LPA with correlated residuals) for all solutions. However, Model 2 (LPA with
correlated residuals) provided better relative fit (i.e., lower information criteria) compared
to Models 1 and 3. In considering the substantive interpretations, we closely examined
the results across all models and solutions and favored classification-based statistics (e.g.,
entropy) over likelihood-based statistics (e.g., AIC and BIC) because classification-based
statistics are most frequently employed and are not affected by small sample sizes (Hen-
son et al., 2007). Because Model 2 produced substantive results that were highly similar
to those of Model 1, in what follows, we discuss the results of the best fitting LPA model
(Model 1) and the FMM (Model 3).
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Table 2 Model Fit Indices for the Latent Profile Models at Time 1

Classes LL AIC BIC SABIC Entropy Largest Small- VLMR LMR

class % est class

%

Model 1: LPA
2 classes -2280.12 4610.24 470530 4626.00 0.91 53 47 896.99%* 885.26%*
3 classes -2152.04 4380.09 4524.57 4404.03 0.86 41 27 256.16  252.81%*
4 classes -2086.98 427595 4469.86 4308.09 0.86 34 11 130.13 128.43
5classes -2042.15 4212.29 4455.63 4252.62 0.88 35 5 89.66 88.49
6 classes -1998.82 4151.63 4444.39 4200.15 0.90 31 2 86.66 85.53
Model 2: LPA with correlated residuals
2 classes -2123.86 4303.72 4410.18 4321.36 0.85 57 43 424.67*%* 419.12%*
3 classes -2066.31 4214.62 4370.51 4240.46 0.79 40 25 115.1 113.59
4 classes -2020.52 4149.05 4354.36 4183.07 0.81 37 9 91.57 90.38
Sclasses -1987.57 4109.13 4363.87 4151.35 0.86 35 3 65.92 65.06
6 classes -1956.12 4072.25 4376.42 4122.66 0.87 31 2 62.88 62.06
Model 3: Factor mixture model
2 classes -2302.57 4643.14 471538 4655.11 0.91 55 45 852.1 831.63%*
3 classes -2198.64 4443.28 4530.73 4457.77 0.85 35 24 207.85 199.27
4 classes -2136.50 4326.99 4429.65 4344.00 0.85 37 11 124.29 119.16
Sclasses -2099.51 4261.02 4378.88 4280.55 0.86 33 1 73.97 70.92
6 classes -2066.98 4203.96 4337.03 4226.01 0.86 31 2 65.06 62.37

LL=Loglikelihood; ~AIC=Akaike Information Criteria; BIC=Bayesian Information Ceriteria;
SABIC = Sample-adjusted BIC; VLMR = Vuong-Lo-Mendell-Rubin likelihood ratio test; LMR =Lo-Men-
dell-Rubin adjusted likelihood ratio test.

Number of profiles

The VLMR and LMR ratio tests suggested that the two-profile solution best represented
the data for the latent profiles and factor mixture models, rather than solutions with more
profile groups. The 2-profile solution also had the highest entropy values compared to the
3—6-profile solutions for Models 1-3. Results from these models suggested more similari-
ties than differences, with most solutions showing ordered profiles, suggesting quantita-
tive differences marked by severity (i.e., profiles presented higher or lower levels on all
variables) rather than qualitative differences marked by specificity (Morin et al., 2016;
Nylund, 2007). Figure 3 shows the ordered profiles for Model 1 for the 2-profile solution at
time 1 and 2 in which all scores were standardized (z-scored) relative to the sample mean.
Thus, the z-scores in Fig. 3 refer to relative performance rather than absolute normative
performance.

For the 2-profile solution, the first latent profile described 47% and 43% of the sample
of students as RD at time 1 and time 2, respectively, (i.e., on average 0.80 standard devia-
tions below the sample mean). The second group, typically developing Els (i.e., standard-
ized scores approximately 0.60 standard deviations above the sample mean), represented
53% (time 1) and 57% (time 2) of the total sample. A similar pattern of results emerged for
the 2-profile solution for the FMM (Model 3), in which the at-risk group (45%) served as
the referent group (see Fig. 4). Thus, in Model 3, the factor means for the TD profile were
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Table 3 Model Fit Indices for the Latent Profile Models at Time 2

Classes LL AIC BIC SABIC Entropy Largest Small- VLMR LMRLRT

class %  estclass

%

Model 1: LPA
2 classes —2185.09 4420.18 4514.46 4435.17 0.90 57 43 843.01%* 831.92%*
3 classes —2055.85 4187.69 4331.01 4210.48 0.86 39 22 258.48 255.08
4 classes —1978.72 4059.44 4251.78 4090.02 0.86 37 14 154.25 152.22
Sclasses —1942.52 4031.04 4254.41 405141 0.86 34 7 72.40 71.45
6 classes —1907.21 3968.42 4258.82 4041.59 0.85 30 7 70.62 69.69
Model 2: LPA with correlated residuals
2 classes —2123.86 4303.72 4410.18 4321.36 0.85 57 43 424.68  419.12%*
3classes —1955.23 3992.46 4147.09 4017.04 0.82 41 18 136.23 134.44
4 classes —1905.67 3919.34 4123.00 3951.72 0.81 35 12 99.17 97.81
Sclasses —1871.96 3877.92 4130.61 3918.09 0.81 32 12 67.43 66.54
6 classes —1846.34 3852.68 4154.40 3900.65 0.84 31 2 68.95 68.05
Model 3: Factor mixture model
2 classes —2197.11 4432.22 4503.87 4443.61 0.90 58 42 818.96%* 799.18%*
3 classes —2080.36 4206.72 4293.47 4220.51 0.85 41 23 233.49 223.8
4 classes —2017.92 4089.84 4191.67 4106.03 0.86 40 12 124.89*  119.70*
Sclasses —1999.24 4060.48 4177.39 4079.06 0.81 30 10 37.36 35.81
6 classes —1982.10 4034.19 4166.19 4055.18 0.84 34 3 34.29 32.86

LL=Loglikelihood; ~AIC=Akaike Information Criteria; BIC=Bayesian Information Ceriteria;
SABIC = Sample-adjusted BIC; VLMR = Vuong-Lo-Mendell-Rubin likelihood ratio test; LMR =Lo-Men-
dell-Rubin adjusted likelihood ratio test.
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Fig. 3 Pattern of results for Model 1 (Latent Profile Analysis). Class counts for the 2-profiles solution
are: T1 (RD=154; TD=177) and T2 (RD=135; TD=186). LWR=KTEA3 Letter Word Recognition;
NWR =KTEA3 Non-Word Reading; WRF=KTEA3 Word Reading Fluency; DF=KTEA3 Decoding Flu-
ency; VOC =WIJ-III Picture Vocabulary; MS = WJ-III Memory for Sentences

estimated relative to the estimated factor means for the RD. These factor scores are also
interpreted relative to the RD group mean rather than the normative population. The results
for Model 3 showed ordered profiles, with slightly lower factor means in linguistic compre-
hension (T1=1.23; T2=1.18) than in word reading (T1=1.46; T2=1.48) or word reading
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Fig. 4 Pattern of results for Model 3 (Factor Mixture Model). Class counts for the 2-profiles solution are:
T1 (LD=149; TD=182), and T2 (LD =133; TD=188). The RD class served as the reference class with its
factor means set to zero. Scores are Extended Scale Scores on Gates MacGinitie Reading Test. T1 =Time 1;
T2=Time 2

fluency (T1=1.57; T2=1.55). The descriptive statistics for the 2-profile solution from
Model 1 are presented in Table 4. With the exception of memory for sentences in Spanish
(d=0.03-0.20), the at-risk and typical groups differed on all measures (d=1.37-2.20). The
standard scores in Table 4 help to explicate the sample’s performance relative to normative
expectations. For example, Table 4 shows that ELs with RD show standard scores between
77 and 87 on word reading measures at time 1, but they show standard scores across lan-
guage measures of 55-63. Thus, it is important to note that normative differences are not
immediately evident from the sample z-scores reported in Figs. 3—4.

RQ 2: Reading comprehension development

In answering research questions 2-3, we again present the results of the best fitting and
most parsimonious model (2-profile solutions) because the solutions with more than two
profiles did not provide empirical or theoretical advantages. Mean level differences in
reading comprehension growth across the academic year emerged for at-risk and typically
developing Els in the context of both observed index variables (X2 (1)=11.74, p<0.001),
and factor mixture models (X2 (1)=11.05, p<0.001), with the typical readers increasing
an average of 18 extended scale score points on the Gates MacGinitie (SD=27) from time
1 to time 2 and the at-risk group increasing an average of 7 extended scale score points
(SD=30) in both the LPA (Model 1) and FMM (Model 3). Mean scores for the two-profile
groups from LPA and FMM are presented in Fig. 5.

RQ 3: profile stability

Finally, the LTA models estimated the probability of transitioning from the at-risk profile
to the typically developing profile (and vice versa). Both LTA analyses with latent profiles
and factor mixtures provided evidence for a high degree of stability (e.g., with 97% of indi-
viduals staying in the same profile group and only 3% changing in Model 1).

@ Springer



292 J. Miciak et al.

Table 4 Descriptive statistics for latent profile groups at Time 1 and Time 2 (2-Class Solution Only)

RD Profile Group TD Profile Group Cohen’s d

n Mean  SD Min Max n Mean SD Min Max TD vs. RD

KTEAS3 Letter and Word Recognition

Time 1 150 78.0 11.8 40 114 176 102.6 11.5 84 158 2.11

Time2 133 783 105 47 99 182 101.6 107 79 160  2.20
KTEA3 Nonsense Word Decoding

Timel 154 814 95 58 111 177 100.8 123 77 139 1.77

Time2 135 79.5 8.5 58 98 186 100.9 11.1 75 134 2.16
KTEA3 Word Reading Fluency

Time1l 151 77.64 9.67 40 97 177  97.51 9.06 76 131 213

Time2 135 7757 944 40 94 186 97.78 9.88 78 138 2.09
KTEA3 Decoding Fluency

Time1l 149 87.03 11.59 40 108 177 106.67 10.53 82 135 1.83

Time2 134 85.52 10.16 47 108 186 106.59 9.97 82 150  1.77
WI-III Picture Vocabulary

Time 1 140 60.2 15.5 11 93 162 80.8 102 55 102 1.57

Time2 122 635 134 26 100 159 80.1 106 45 102 1.37
WI-III Memory for Sentences

Time 1 140 55.7 134 28 105 163 789 120 49 116  1.82

Time2 121 575 134 25 90 157  80.1 143 47 115  1.63
GM Reading Comprehension

Time1 140 805 8.9 65 116 173 929 109 65 131 1.25

Time2 135 774 9.1 65 110 184 945 129 65 135 1.53

KTEA3 =Kaufman Test of Educational Achievement, Third Edition; WJ-III=Woodcock Johnson, Third
Edition; GM = Gates MacGinitie.

Latent Profile Analysis (Model 1) Factor Mixture Model (Model 3)
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Fig.5 Pattern of results for the covariate (reading comprehension) at times 1 and 2. Scores are Extended
Scale Scores on Gates MacGinitie Reading Test. T1 = Time 1; T2 = Time 2.
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Discussion

This study investigated the English reading profiles of a sample of ELs in Grades 3 and 4
with and without risk for dyslexia and other reading difficulties. Our first goal was to deter-
mine whether we could identify distinct latent profiles based on individual performance in
word and pseudo-word reading accuracy and fluency and language comprehension in Eng-
lish. We further investigated if latent profile group membership was predictive of growth in
reading comprehension from the beginning to end of the academic year. Finally, we inves-
tigated the stability of latent profile group membership over a single academic year. This
study featured several attractive characteristics, which position it to inform our understand-
ing of the reading development of ELs with and without risk for dyslexia, including a large
sample, psychometrically strong measures collected at multiple times, and robust analytic
methods including the use of factor mixture modeling to increase the generalizability of
results beyond a single analytic method. In the sections that follow, we highlight key find-
ings related to our three research questions and attempt to situate these findings within the
context of previous research with ELs, particularly ELs at significant risk for dyslexia.

Latent profiles were marked by severity, not specificity

In recent years, several studies have investigated whether distinct profiles of readers
(with and without reading difficulties) can be identified based on their performance on
component reading skills. These studies are important because a better understanding
of the unique and shared needs of individual readers (or profiles of readers) may point
toward more effective screening and intervention strategies (Cho et al., 2019; Clem-
ens et al., 2017). A central question in studies of this type concerns whether the latent
profiles that emerge are marked by the severity (i.e., level) or specificity (i.e., specific
intra-individual deficits) of students’ reading skills (Capin et al., 2021). On this ques-
tion, the findings of the present study are unambiguous: across analytic methods and
class solutions, we consistently identified profiles differentiated by large, educationally
meaningful differences in reading performance across all measured component skills.
For example, within the Model 1 2-profile solution, mean standard scores in decoding
and fluency for the TD group were within the average range (100-107), while mean
scores for the RD group were generally more than one standard deviation below the
population mean (ranged from 78 to 87). Although solutions with a larger number of
profiles did identify small profile groups (e.g., less than 5% of the sample) with specific
deficits (i.e., specific deficits in decoding), these solutions proved a poor fit to the data.
Figures 3 and 4 provide a compelling visualization of these relative differences in read-
ing level. Although we interpret the 2-profile solutions as the best fitting model, we also
provide 3-profile solutions to demonstrate the consistency of our results. Across both
LPA (Model 1) and FMM (Model 3) with both 2- and 3-profile solutions, relative per-
formance across profile groups are strikingly parallel with differences emerging in the
severity of reading difficulties, not specificity.

Our findings with Spanish-speaking ELs in high-poverty schools are generally consist-
ent with previous latent profile analyses conducted with monolingual struggling readers,
which find that the majority of struggling readers demonstrate difficulties across compo-
nent reading skills and that profiles largely emerge on the basis of the severity rather than
the specificity of reading deficits (Brasseur-Hock et al., 2011; Capin et al., 2021; Clemens
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et al., 2017; Lesaux & Kieffer, 2010). However, one key difference between the present
study and previous studies is that the best fitting solutions in our study did not identify any
latent profiles marked by specific component deficits. This finding is consistent with the
findings of O’Connor and colleagues (2019), who also found a two-profile solution high-
lighting differences in severity between poor comprehenders and good comprehenders in
both the EL group, as well as their monolingual English-only group.

To better understand why these different findings might emerge, it is important to con-
sider at least two dimensions on which this study differs from latent profile analyses with
struggling readers. Similar to O’Connor and colleagues (2019), we selected participants
based on EL status, not their status as struggling readers, as was done in several recent
latent profile analyses of reading skills in English (e.g., Brasseur-Hock et al., 2011; Capin
et al., 2021; Clemens et al., 2017; Lesaux & Kieffer, 2010). The samples for O’Connor
et al. and the present study featured ELs across a range of reading proficiency, meaning
the magnitude of within-sample differences may differ from estimates in previous studies
conducted solely with struggling readers. An analogy may serve to highlight the impor-
tance of this difference. Consider a study that aimed to compare the physical appearance of
school-age children. The make-up of the study sample would have important implications
for which differences emerge as most prominent. A sample with students aged 4-18 would
be marked by significant, meaningful differences in size (height and weight). The size dif-
ferences between four year olds and eighteen year olds are clear and important. Indeed,
size differences might overwhelm and obscure other important physical differences. How-
ever, if the sample were limited to students in first grade, additional physical differences
might become more prominent. While size differences will likely be present, smaller differ-
ences in appearance (e.g., hair length and type, complexion) may better differentiate within
the sample. A similar phenomenon can occur when comparing latent profiles: if inclusion
is limited to participants who perform similarly on some dimension (e.g., reading compre-
hension level), subgroup differences in other correlated dimensions (.e.g., word reading,
fluency) may present a different picture than when participants with above average, aver-
age, and poor reading proficiency are included.

This study also differed from several previous latent profile analyses in the age of its
sample (e.g., Brasseur-Hock et al., 2011; Clemens et al., 2017; Lesaux & Kieffer, 2010).
To our knowledge, Capin et al. (2021) and O’Connor et al. (2019) are the only previous
studies to employ latent profile analyses based on reading component skills with students
in mid-to-late elementary. Notably, both studies that reported a very large proportion of the
total sample were placed in groups marked by severity (91% and 100%, respectively) when
compared to middle school samples. Capin and colleagues (2021) speculate that this find-
ing may reflect the fact that late elementary students may experience more difficulties in
foundational reading skills than middle school students who have had more time to solidify
these skills. Our findings appear consistent with that hypothesis and are robust across ana-
lytic methods.

Growth in reading comprehension differs by profile

Our second research question investigated whether growth in reading comprehension
across a single academic year differed for the RD and TD profile groups. Within our
sample, we observed significant differences in growth in reading comprehension across
the academic year, with the TD profile group outperforming the RD group in growth in
reading comprehension across the year. Figure 4 visually presents observed changes in
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mean reading comprehension at times 1 and 2 for the 2-profile solutions of the latent
profile analysis and factor mixture modeling. Both models show the gap in reading com-
prehension between the TD and RD group widening across the academic year, indicat-
ing that the ELs in this sample demonstrating significant risk for dyslexia and other
reading disabilities are falling behind the benchmark sample. This finding is consistent
with previous latent transition analyses (Swanson et al. 2020) and studies of disability
identification (O’Connor et al. 2013; Samson & Lesaux, 2009) that highlight the height-
ened reading risk for ELs in these grades.

Latent profile group membership is largely stable

Our third research question concerned the stability of the latent profiles across a single
academic year. Changes in profile membership over time have important implications,
as findings may guide dynamic protocols for intervention and assessment. Our findings
suggest that within our sample, the latent profile groups were quite stable, with 97% of
the students remaining in the same profile at the end of the academic year. This stability
in latent profile groups is higher than that observed by Swanson and colleagues (2019)
and likely reflects three key differences between the studies. First, our optimal solu-
tion features only two latent profile groups, while Swanson and colleagues identified
four profile groups. Importantly, Swanson and colleagues included a number of cogni-
tive and linguistic variables not included in this study and featured extensive bilingual
assessment. Given the larger number of profile groups and input variables, it is perhaps
not surprising that we observed fewer transitions than Swanson and colleagues. The pat-
tern of results for our 3—6 profiles solutions confirms this, as do the results of the factor
mixture models, but across all models and solutions strong longitudinal stability was
observed. Additionally, Swanson and colleagues evaluated latent profiles across three
years in early elementary. The addition of multiple years, particularly in the dynamic
years of early elementary, likely increases the odds of any one student transitioning
from one latent profile group to another.

Implications for practice

The findings of this study should be interpreted in the context of the broader corpus of
research investigating the reading profiles of students in elementary grades with and
without risk for dyslexia. Within this context, we highlight the central finding in this
study that the reading profiles that emerged were marked primarily by the severity of
reading difficulty, not the specificity of those deficits. This finding has important impli-
cations for assessment, particularly screening processes to identify risk for dyslexia and
reading difficulties more generally. The relatively consistent reading profiles we identi-
fied corroborate previous studies that find the vast majority of struggling readers dem-
onstrate normative deficits across reading components (Capin et al., 2021; Cirino et al.,
2013; O’Connor et al., 2019). This finding is also in line with the broader literature on
screening for dyslexia and reading difficulties, which generally finds adequate predictive
accuracy for general outcome measures or other broad indicators of reading achieve-
ment and therefore focuses on the efficiency of the measurement paradigm. Our findings
suggest that similar paradigms hold promise for ELs, as well (Cummings et al., 2019;
Johnson et al., 2009), although different benchmarks may be necessary. For instance,
our results provide further evidence that ELs, with and without RD, demonstrate lower
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performance on linguistic comprehension measures relative to the normative popula-
tion. As evidenced by the standard scores presented in Table 4, even typically develop-
ing ELs may show linguistic comprehension performance that is more than 1 SD below
the normative mean. Our results revealed that the differences between ELs with typical
reading skills and reading difficulties were most apparent, based on effect size differ-
ences, on measures of word reading. Given this and the critical role of word reading
for students with dyslexia, it is worth wondering whether ELs may be best screened for
reading difficulties using measures of word reading, like the ones used in this study.

Instructionally, the multiple component deficits observed in the RD group and the mag-
nitude of normative deficits highlight the critical need for effective interventions for ELs in
late elementary school and beyond. Past studies have rightly identified developing linguis-
tic comprehension as a key area of difficulty for ELs (e.g., Lesaux & Kieffer, 2010; Buly &
Valencia, 2002). Some may have interpreted this to suggest that English learners with dif-
ficulties only need English language support, such as academic language instruction. Our
findings suggest that ELs with RD do have very low scores on English language measures;
however, they also demonstrate underperformance in word reading. It is their performance
in both of these areas that differentiates students with reading difficulties from those who
are typically developing. These findings underscore the importance of providing ELs with
evidence-based word reading instruction in the primary grades to prevent word reading dif-
ficulties and risk for dyslexia. They also highlight the need for long-term, multi-component
reading interventions that simultaneously address word reading, fluency, and linguistic pro-
cesses among students with reading difficulties. As opposed to working on these skills in
isolation, optimal interventions may integrate word reading and fluency instruction within
reading interventions that target building vocabulary, comprehension, and content knowl-
edge (Authors, in development). For instance, within a single lesson, instructors may teach
students to read difficult words and build their reading fluency using words and texts that
are essential to the content that they are going to read when focused on developing vocabu-
lary and comprehension. In this way, all of the instruction is integrated and focused on
developing language, which may be particularly beneficial for ELs.

Limitations

The findings of this study are specific to the included sample and measures. The findings
from this study should be interpreted in the context of ELs who are attending high-poverty
schools who have a primary language of Spanish. A participant sample including Spanish-
speaking ELs from additional schools and/or districts might increase the generalizability of
these results. Specific to the measures included, it is important to note that none of the meas-
ures employed perfectly or completely measures the construct of interest. For example, we
included two word reading fluency measures but did not include a measure of fluency with
connected text. Similarly, we included a vocabulary and sentence recall task as indictors of lin-
guistic comprehension and did not include a standardized listening comprehension. It is pos-
sible that the sentence recall task also taps cognitive skills such as short-term memory, which
may have influenced results. We also observed within-sample internal consistency estimates
that were lower than published reliabilities. Thus, our results should be interpreted specific
to the measures we employed and with caution. Additionally, the analytic methods employed
in this and other studies employing person-centered approaches involve some researcher dis-
cretion that influence results. Thus, generalizability in the context of latent profile analysis
and mixture modeling is typically built on an accumulation of studies that differentiate the
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core set of academic/language skills profiles that emerge with regularity across samples of
various characteristics (e.g., SES status, educational background, language proficiency, etc.)
in order to differentiate them from profiles that emerge more spuriously (Morin & Litalien,
2019; Meyer & Morin, 2016). Further research may investigate the reading profiles of ELs in
different educational contexts, including different grades, schools with greater demographic
diversity, and schools with different instructional models for ELs. Additionally, there is a criti-
cal need for longitudinal studies that track ELs across late elementary grades to better parse
issues of disability and second language acquisition.

Conclusion

We investigated the reading and language skill profiles of ELs with and without risk for dys-
lexia in 3rd and 4th grade—a critical period of transition in reading. Across analytic methods
and class solutions, a consistent pattern of results emerged: the latent profiles that emerged
demonstrated relatively consistent performance across reading tasks within groups, but latent
profile groups differed in significant, educationally meaningful ways in their level of perfor-
mance. These data suggest that within our sample of ELs, ELs at significant risk for dyslexia
and other reading disabilities are defined primarily by the severity of their reading deficits
rather than demonstrating specific deficits in single component skills. The latent profile groups
were highly stable across the academic year and the RD group demonstrated less growth in
reading comprehension across the year. Together with an observed drop in normative perfor-
mance for the RD group across the academic year, this finding suggests that these grades rep-
resent a period of transition for ELs at risk for dyslexia and other reading difficulties in which
they are particularly vulnerable to falling further behind. Long-term, intensive, multi-compo-
nent reading interventions may be necessary for ELs at risk for dyslexia to prevent persistent
reading difficulties.
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