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The Impact of the Spanish-to-English
Proficiency Shift on the Grammaticality
of English Learners

Anny Castilla-Earls,? David Francis,” Aquiles Iglesias,® and Kevin Davidson®

Purpose: The general aim of this study is to enhance our
understanding of the patterns of language growth in
Spanish and English during the school years. In this study,
we used a longitudinal retrospective approach to explore
the growth of the percentage of grammatical utterances
(PGU) in both Spanish and English in 2 groups of English
learners (ELs): ELs attending English-only instruction and
ELs attending Spanish—English bilingual instruction.
Method: The participants included 1,080 ELs. ELs produced
at least 3 story retells in both Spanish and English between
kindergarten and 2nd grade. All stories were transcribed
and coded for errors, and PGU was calculated for each
story.

Results: At the onset of the study, children showed higher
PGU in Spanish and lower PGU in English. Growth curve
analysis indicated that PGU in English improved over time,

whereas PGU in Spanish declined in both instructional
groups. However, those children who were in bilingual
programs showed a slower rate of decline in Spanish
PGU and a slower rate of improvement in English PGU.
By the age of 9 years, children in English-only programs
had approximately a Spanish PGU of 65% in Spanish,
whereas children in bilingual instruction had an average
Spanish PGU of 80%. The improvement in English PGU
was steady with a small difference in the rate of growth
benefiting children in English-only programs.
Conclusion: The results of this study document a shift in
language proficiency from Spanish to English during the
school years. This study offers evidence of a temporary
period of relatively low grammaticality in both languages
that seems to be the result of a shift in proficiency from
Spanish to English.

ispanics are currently the fastest growing popula-
H tion in the United States, and the projections

indicate that this ethnic group will continue to
grow in the years to come (U.S. Census Bureau, 2010).
Hispanic children are often disproportionally represented
in special education programs, particularly in the early grades,
and are less likely than other children to be identified as hav-
ing speech and/or language disorders (Artiles, Rueda, Salazar,
& Higareda, 2002; Morgan et al., 2015; Samson & Lesaux,
2009). Accurate identification of bilingual children with lan-
guage disorders continues to be a difficult task for researchers
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and clinicians. The main challenge in correctly identifying
language disorders in Spanish-English-speaking children
lies in our limited understanding of the dual language learn-
ing processes during the early school years.

Typically, Spanish-speaking children in the United
States acquire Spanish as their first language at home and
begin learning English formally when they enroll in pre-
school or kindergarten; these children are referred to as
English learners (ELs) in the school system. The shift in
language exposure from Spanish (the predominant language
at home) to English (the predominant language at school)
allows children to significantly gain English skills but also
has important consequences on the development of Spanish
(Fillmore, 1991).

This shift from the minority language (Spanish) to
the majority language (English) has been well described as
a sociolinguistic phenomenon commonly occurring in the
United States (e.g., Anderson, 2004; Fillmore, 1991; Montrul,
2011; Silva-Corvalan, 1994). Children whose parents were
Hispanic immigrants report to have higher proficiency skills
in English than in Spanish during the adolescent years (Tran,
2010). Similarly, immigrant parents report that their bilingual
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children show a strong preference for English early on, with
a clear shift for preference for English at school entry (Lutz,
2008). This shift in preference and proficiency is the result
of complex cultural, educational, and sociolinguistic circum-
stances (e.g., Rothman, 2007). The linguistic profiles of
adults who grew up speaking Spanish at home in the United
States vary, but a large percentage of these adults end up
with native-like English proficiency and limited Spanish
skills (Montrul, 2011).

This shift in language proficiency has important con-
sequences for child bilingual language development: These
children often experience a decline in their Spanish skills
(Anderson, 1999a, 1999b, 2001, 2004), whereas their English
skills improve over time (Kohnert, 2010). This shift (a) is
not explained by limitations in language learning abilities,
(b) seems to be the result of changes in language experi-
ences (e.g., schooling, language use, language status in the
community; Anderson, 1999b, 2004), and (c) may affect
areas of language (e.g., grammar, vocabulary, syntax) in dif-
ferent ways (Anderson, 2004; Wood Jackson, Schatschneider,
& Leacox, 2014). In this study, grammaticality (the ability
to use the grammar rules of a language) is used as an indica-
tor of language proficiency because grammaticality has tradi-
tionally been part of definitions of language proficiency and
it is one of the factors that determines a speaker’s ability to
converse in a language (e.g., Bedore et al., 2012; Cummins,
1984; Johnson & Newport, 1989). The purpose of this in-
vestigation is to examine the growth of Spanish and English
grammatical skills in ELs attending either English-only
instruction program or bilingual programs that include
instruction in both Spanish and English.

Grammatical Characteristics of ELs

In general, the language development of ELs is simi-
lar to the language development of monolingual children
in that initially the same language acquisition patterns take
place in the children’s home language: gradual increase in
the number of words and combination of words produced,
followed by an increase in the complexity of the word com-
binations. Differences in language development between
monolingual children and ELs arise when exposure to En-
glish begins. Although monolingual children continue to
develop their home language skills exclusively, ELs are now
learning two languages at the same time.

This new pattern of language learning and language
exposure has consequences for the continued development
of grammatical skills in children. Although continued de-
velopment of both languages is possible under the right
circumstances (e.g., community support, availability of bilin-
gual schools, high language status.; Collins, 2014; Paradis,
2010; Rolstad, Mahoney, & Glass, 2008), the sociolinguistic
environment in the United States might not be ideal to
support continued bilingual development within and among
generations. For example, intergenerational studies of Spanish
maintenance in the United States suggest the use of Spanish
in a family is lost after two to three generations (e.g., Bills,
Hudson, & Hernandez-Chavez, 2000; Rumbaut, Massey, &

Bean, 2006). Intragenerational studies also suggest that adults
who grew up speaking a minority language often have lower
grammatical skills in the minority language.

There is consensus in the literature that there are dif-
ferences in the grammatical development of ELs in com-
parison to monolingual children (e.g., Castilla-Earls et al.,
2015; Meisel, 2007; Shin, 2018). For example, Shin (2018)
completed a review of the literature on grammatical de-
velopment in Spanish-speaking children. She summarized
the extant literature on grammaticality in ELs and concluded
that ELs with restricted Spanish input develop Spanish
morphosyntax at a slower rate compared to Spanish mono-
lingual children. The difference in the rate of acquisition
between ELs and monolingual children was related to the
limitations in language exposure.

This difference between ELs and monolingual children
on the rate of acquisition of their home language is often de-
scribed in the literature as incomplete acquisition (Montrul,
2008; Rothman, 2007), language loss (e.g., Anderson, 1999a,
1999b, 2001, 2004), or bilingual effects (e.g., Paradis &
Genesse, 1996). These terms all refer to the differences
seen in the language development between monolingual
and ELs but have slightly different connotations. For ex-
ample, Montrul (2008) and Rothman (2007) describe the
grammatical differences seen in ELs as elements of gram-
mar that do not reach full development due to limitations
in input (e.g., their acquisition is incomplete). The direct
implication for incomplete acquisition is that certain gram-
matical features (e.g., direct object pronouns), which were
previously developing, plateau. Language loss has a slightly
different connotation in that it is often defined as a reduc-
tion of language abilities with the assumption that such
abilities were previously acquired (Anderson, 1999a, 19990,
2001, 2004). Alternatively, bilingual effects are described
as differences in developmental patterns that emerge as a
result of having input in two languages (Castilla-Earls et al.,
2015; Griiter & Paradis, 2014; Paradis & Genesse, 1996;
Pirvulescu, Pérez-Leroux, Roberge, Strik, & Thomas, 2013).
These effects can take the form of acceleration, deceleration,
or stagnation, but it is assumed that with time and contin-
ued input bilingual development is possible. Importantly,
all these terms refer to the same developmental difference
seen between monolingual and ELs but are only distinguish-
able from each other over time. Therefore, longitudinal stud-
ies that inform language development in ELs are crucial to
further understand and describe dual language acquisition.

Few studies have examined Spanish grammatical
development over time in Spanish-speaking ELs. Anderson
(1999a) examined gender agreement in a longitudinal study
with two typically developing bilingual children. Her results
suggest that bilingual children with typical language skills
produced errors of gender agreement that were not present
earlier, suggesting that grammatical morphology is vulnera-
ble to language loss. In another study, Anderson (1999b)
examined the language production of a Spanish—English bilin-
gual child and reported difficulties with the Spanish sub-
junctive and overregularization of verbs that appear over
time. Using a broader measure of grammaticality, Guiberson,
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Barret, Jancosek, and Itano (2015) examined grammatical
development in a longitudinal study with 10 children. They
divided children between those who maintain their gram-
matical skills (» = 8) and those who were experiencing lan-
guage loss (n = 2). The results of their study suggested that
children who were experiencing language loss had a higher
number of utterances with grammatical errors than children
who were maintaining their Spanish skills. This pattern of
language loss has also been reported in other areas of lan-
guage. For example, Wood Jackson et al. (2014) examined
the longitudinal receptive vocabulary development of 64
dual language learners from prekindergarten until second
grade. These investigators reported that the children’s
Spanish vocabulary declined over time while their English
vocabulary was growing.

The literature on morphosyntactic development in
English suggests that ELs acquire English with exposure,
but that this process is relatively slow. For example, Paradis
(2016) suggested that it might take up to 3 years of English
language exposure for ELs to score similar to monolingual
English-speaking children in standardized tests. Similarly,
Gusewski and Rojas (2017) suggest that after 2 years of
exposure to English, children in English-only instruction
achieve high accuracy in verb marking (around 85%). Other
areas of language, such as academic language, might take
up to 7 years of English exposure to completely develop
(Hakuta, Goto, & Witt, 2000). There is variability in lan-
guage learning profiles, as expected, but the general con-
sensus is that English exposure results in children learning
English.

Developmental Language Disorders in ELs

Children with developmental language disorders
(DLD), sometimes referred to as specific language impair-
ment, experience language learning difficulties in vocabulary,
phonology, pragmatics, and, particularly, morphosyntax
(Leonard, 2014; Leonard, Eyer, Bedore, & Grela, 1997). A
hallmark of DLD is the protracted developmental trajecto-
ries for the productive and correct use of morphosyntax
(Rice, Redmond, & Hoffman, 2006). ELs with DLD show
difficulties with morphosyntax in both Spanish and English,
although the manifestations of the morphosyntactic diffi-
culties vary by language. Noun phrase errors characterize
DLD in Spanish, whereas errors with verb tense and agree-
ment are a distinctive pattern in English (Bedore & Leonard,
2001, 2005). Importantly, ELs with DLD produce more
overall grammatical errors than typically developing children
in both English and Spanish (Bedore & Leonard, 2005;
Restrepo, 1998; Simon-Cereijido & Gutiérrez-Clellen, 2007).

Because of the grammatical profiles of these children,
various grammaticality measures have been developed to
describe their profiles. General indices of grammaticality,
such as the percentage of grammatical utterances (PGU)
over total utterances derived from spontaneous language
samples, show clear differential patterns between children
with and without DLD (Eisenberg & Guo, 2013; Guo &
Schneider, 2016; Souto, Leonard, & Deevy, 2014). PGU in

Spanish has been shown to differentiate ELs with typical
language development from those with DLD (Restrepo,
1998; Simon-Cereijido & Gutiérrez-Clellen, 2007). Further-
more, cross-sectional data suggest that PGU in both typi-
cally developing children and children with DLD increase
with age, with DLD consistently lagging behind their peers
in studies of monolingual children (Auza & Castilla-Earls,
2015; Castilla-Earls & Eriks-Brophy, 2012; Eisenberg &
Guo, 2013; Guo & Schneider, 2016; Souto et al., 2014).
For example, English monolingual children with typical
language development at the age of 3 years have an average
PGU of about 70%, whereas 7-year-olds are at about 95%
(Eisenberg & Guo, 2013; Guo & Schneider, 2016). It is not
surprising that the developmental pattern of PGU suggests
an increase in grammaticality over time, and this will be
expected from children as they mature. Developmental in-
formation on the patterns of language growth for PGU for
ELs with and without DLD is very limited. However, the
expectation is for bilingual children to follow the same pat-
tern of monolingual development: As children mature, their
grammaticality improves.

Current recommendations for the identification of
DLD in ELs prescribe that DLD be indicated by low per-
formance in both languages (e.g., Bedore & Leonard, 2001;
Gutiérrez-Clellen & Simon-Cereijido, 2009; Kohnert, 2010;
Pefia, Gutiérrez-Clellen, Iglesias, Goldstein, & Bedore,
2014). However, low indices of grammaticality in both lan-
guages could be a manifestation of a DLD or a typical pat-
tern of language development in children who are going
through a shift in language proficiency. Therefore, an impor-
tant problem in language development in ELs is to differenti-
ate children with typical language who might be experiencing
a shift in language proficiency from children with true lan-
guage impairments. There is consensus among researchers
that longitudinal data that inform the language development
of bilinguals are sorely needed, in particular for bilingual
children with DLD (e.g., Ebert, Kohnert, Pham, Disher, &
Payesteh, 2014; Kohnert, 2010; Lesaux, 2006; Paradis,
2016). Typically developing ELs make grammatical errors
as they have not fully acquired English yet. Therefore, it is
crucial to also conduct language assessment in Spanish to
document deficits in both languages. One of the measures
that is used to identify ELs with DLD is PGU in Spanish
(Restrepo, 1998; Simon-Cereijido & Gutiérrez-Clellen, 2007).
A cutoff of 80% of grammatical utterances in Spanish is
recommended for appropriate identification of DLD in
5- to 7-year-old ELs (Restrepo, 1998). However, the devel-
opmental patterns of Spanish grammaticality in ELs with
and without DLD are not yet well understood.

Language of Instruction

The onset of formal schooling is often associated with
the Spanish-to-English shift in language preference and profi-
ciency (Lutz, 2008; Tse, 2001). Educational instruction for
ELs in the United States can be either in English only or a
combination of Spanish—English, although English-only in-
struction is the most common type of instruction. Various
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studies have documented the effectiveness of bilingual pro-
grams on the development of both Spanish and English (for
a review, see Rolstad et al., 2008). Current evidence suggests
that children enrolled in bilingual programs continue to
develop their home language while also making significant
gains in English. For example, Collins (2014) followed a
group of 163 children from preschool to second grade who
were attending either English-only instruction or bilingual
programs. The results of this study suggested that children in
bilingual programs showed significant gains in both Spanish
and English as demonstrated by their score on the Oral
Language Battery of the Woodcock—Mufioz (Woodcock,
1991; Woodcock & Munoz-Sandoval, 1995), whereas children
in English-only instruction made gains in English but not in
Spanish. Similarly, Restrepo et al. (2010) examined the effects
of a 16-week supplemental Spanish language instruction
program. Their results suggest that even 16 weeks of Spanish
instruction had a positive effect on the development of
Spanish. Children on the supplemental Spanish instruc-
tion programs made significantly greater gains in sentence
length and sentence complexity in Spanish in comparison
with children in English-only programs. However, their sup-
plemental Spanish instruction program showed no differences
in children’s grammaticality in Spanish. The effectiveness
of bilingual programs extends to other areas closely related
to language. For example, Proctor, August, Carlo, and
Barr (2010) investigated the development of Spanish read-
ing skills from second to fifth grade. They found that those
children who were instructed in Spanish outperformed chil-
dren in English-only classrooms over time. Interestingly,
Proctor and colleagues reported a pattern of decline in per-
formance in Spanish reading even for those children instructed
in both languages. Children who were not instructed in
Spanish were nonliterate in Spanish.

In summary, the evidence suggests that the language
of instruction plays a significant role on the language de-
velopment of the ELs, and children in bilingual programs
seem to have greater gains in both languages than children
in English-only programs. The evidence is, however, limited
in that very few studies have investigated the effect of bilin-
gual instruction on the grammaticality of ELs. Restrepo et al.
(2010)’s findings suggest that children in Spanish instruction
produced longer utterances that were also more complex,
but their Spanish grammaticality did not improve signifi-
cantly in comparison with children in English-only programs.
Examining the effect of language instruction is important
because grammatical development in ELs is a function of
development, language exposure, and bilingual effects.

This Study

In this study, we used a longitudinal approach to ex-
plore the growth of PGU in both Spanish and English in ELs.
This is a retrospective study utilizing a large database of ELs
that allowed the examination of PGU in both Spanish and
English simultaneously. The implementation of retrospec-
tive approaches represents an innovative way to increase
the research capacity in the field of communication sciences

and disorders to keep up with the growing clinical needs to
provide services to bilingual children (Justice, Breit-Smith,
& Rogers, 2010). The general aim is to enhance our under-
standing of the differences in patterns of language growth
between language acquisition during shifts in proficiency
and language impairments in bilingual children. We believe
this study is the first large-scale longitudinal study to exam-
ine the effect of instructional approach on grammaticality
in Spanish and English bilinguals.

The goal of this study was to examine the growth
patterns of PGU in both Spanish and English from the be-
ginning of kindergarten until the end of second grade in
bilingual children attending either English-only or bilingual
Spanish—English instruction (hereinafter referred only as
bilingual instruction) in children. We predicted that, for stu-
dents in English-only instruction, the general indices of
grammaticality in Spanish would decrease over time, while
they would increase in English. We predicted that this pat-
tern of Spanish decline would not be observed in children
receiving bilingual instruction. In addition, we predicted
that, regardless of instructional approach, children with
low grammaticality in both languages at the onset of the
study would lag behind their peers.

Method
Database and Participants

The parent database used in this study was developed
with research support from the U.S. Department of Educa-
tion and the National Institute for Child Health and Human
Development for the projects Biological and Behavioral
Variations in the Language Development of Spanish-Speaking
Children and Oral/Literacy Development in Spanish-Speaking
Children (PI: David Francis). All data were collected be-
tween 2003 and 2007. The parent database includes 1,951
children who produced narrative language samples (story
retells and unique stories) in both Spanish and English on
more than one occasion. Children were assessed in the fall
and spring of each school year from kindergarten until sec-
ond grade using a narrative protocol and a series of stan-
dardized reading and language assessments in both English
and Spanish. This database was considered unique and ap-
propriate for the purpose of this study because it includes
(a) longitudinal data for dual language learners in early
school years, (b) language testing in both Spanish and English
across multiple waves of data, (c) data from children with
a wide variety of language skills, and (d) data from a wide
range of schools reflecting the diversity of the schooling ex-
periences of Spanish-speaking ELs in the United States.

The participants in this study were chosen from the
parent database. We selected only those participants with
at least three story retell transcripts per language to better
describe individual trajectories of change (Singer & Willet,
2003). Using this inclusion criterion, 1,080 children were
selected to be included in all analyses for this study. Forty-
nine percent of these children were girls, and 51% were boys.
The average age at the onset of the study was 69 months
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(SD = 7 months). Regarding language of instruction, 33%
of the children were enrolled in English-only programs,
whereas 67% were enrolled in bilingual programs. These
children were recruited from 40 schools in 12 school districts
in Texas and California (Austin 14%, Brownsville 25%,
Houston 23%, and Los Angeles 38%). Over a period of

3 years, children produced, on average, 9.6 story retells
(range: 612 in English and Spanish).

Children in this study were identified as ELs by their
school and were attending either English-only instruction
programs or bilingual programs. Bilingual programs included
transitional bilingual, dual language, and maintenance pro-
grams at the classroom level. The majority of the children
in bilingual programs were in transitional bilingual programs.
Importantly, in the early grades (i.e., kindergarten through
Grade 2), differences among these programs are relatively
minor in terms of reading language arts instruction, with
the exception of dual language programs where reading lan-
guage arts instruction is offered in both English and in
Spanish. The differences between maintenance programs
and transition programs emerge as children become profi-
cient in English. In maintenance programs, there is an ex-
plicit effort to maintain children’s proficiency in Spanish,
whereas in transitional programs, there is no continued
effort to develop Spanish proficiency once children become
proficient in English and are able to fully participate in
English instruction without linguistic support. As a result,
bilingual programs tend to become more differentiated in
the later elementary school years beyond the grades that
were part of this study. For of this study, we simply distin-
guish bilingual programs (transitional, dual language, and
maintenance programs) from English-only programs (struc-
tured English immersion).

Measures

All measures used in this study were extracted from
the Systematic Analysis of Language Transcripts (SALT)
software (Miller & Iglesias, 2010) standard measures. These
measures include mean length of utterances in word (MLUw),
number of different words (NDW), subordination index
(ST; ratio of total number of clauses [main and subordinate]
to the total number of utterances), and total number of
utterances. In addition, the standard measure report form
SALT provides a calculation of the percentage of utterances
in the sample with coded errors and omissions. We used
this measure produced by SALT to calculate the PGU in
Spanish and English (the inverse of the percentage of utter-
ances with grammatical errors produced by SALT). Utterances
that included code switching were excluded from all
analyses to ensure that code switching did not influence the
coding of errors in this study.

Procedure

Detailed description of all procedures for the parent
study is provided in Miller et al. (2006). All children produced
story retells using one of the Mayer’s frog stories with a

script as a model. All story retells were audio-recorded and
later transcribed using SALT. Samples were segmented into
modified C-units and coded using the standard SALT pro-
cedure for errors: [EO:_] to mark overgeneralization errors,
[EW:_] to mark other errors at the word level, [EU:_] to
mark errors at the utterance level, and * to code for omis-
sions of words and bound morphemes. These coded errors
are used by SALT to estimate the percentage of ungram-
matical utterances in the analysis set.

Children were administered all testing in Spanish first
and in English approximately a week later. The language
sample transcription of all language samples produced for
the parent study was completed by research laboratories at
the University of Wisconsin and Temple University using
SALT. A strict protocol for the transcription and coding of
the language samples was developed and closely monitored
by the investigators of the parent study. All samples were
transcribed and coded by a research assistant and reviewed
by a second research assistant. In addition to this protocol,
the first author of this study reviewed 100 randomly chosen
samples to establish agreement in error coding. Agreement
was calculated at 97% for coding of errors.

Analysis

Growth curve modeling was used to analyze the growth
in the PGU in English (English PGU) and Spanish (Spanish
PGU) over time with time nested within participants. All
models were estimated with the MIXED command in Stata
Version 15 (StataCorp, 2017). PGU in both Spanish and En-
glish was transformed to the log of odds of PGU (PGUL =
logpGun - pGu)) to normalize the distribution of its resid-
uals. This was particularly important for Spanish PGU,
which was distributed with negative skew with a high fre-
quency of observations at 100%. For all analyses, age was
centered at the mean age of the sample (83 months). See
descriptive data by language and language of instruction
in Tables 1 and 2. To structure the data in this study appro-
priately, we constructed a data file in hyperunivariate form
(i.e., one where all observed scores for all individuals are
stacked into a single variable and the observation is coded
with respect to the individual who generated the score, the
language in which the score was measured, and the age at
which the observation was made). We first estimated a model
that partitioned the variance in PGUL by language of the
outcome (Spanish and English) and language of instruction
(bilingual and English-only; Model 1). In Model 1, the
variance was allowed to differ as a function of the language
of the outcome and according to language of instruction
groups. This is a three-level model with individual observa-
tions at Level 1, time in months at Level 2, and the child
at Level 3. Thus, the language in which the observation is
measured is modeled at Level 1. In Model 1, we also parti-
tioned the variance in scores by allowing the intercepts to
vary by language of the outcome and language of instruc-
tion, which resulted in two intercepts for each child in each
instructional group: English-PGUL and Spanish-PGUL for
each child in English-only instruction and English-PGUL
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Table 1. English descriptive statistics for story retell measures by language of instruction and grade.

English instruction

Bilingual instruction

Term Variable Obs M SD Min Max Obs M SD Min Max
Fall K Age 222 66.2 3.9 58.0 81.0 299 67.6 4.1 59.0 82.0
NUT 222 26.3 11.3 1.0 76.0 299 22.9 11.3 1.0 58.0
NDW 222 54.1 21.8 1.0 128.0 299 47.7 23.0 2.0 110.0
MLUw 222 55 1.2 1.0 9.0 299 5.4 1.3 1.6 8.6
Sl 222 1.0 0.2 0.0 14 299 1.0 0.2 0.0 14
PGU 222 47.8 17.6 5.6 100.0 299 44.3 20.5 0.0 100.0
Spring K Age 248 73.1 3.9 65.0 89.0 440 741 4.0 65.0 88.0
NUT 248 29.2 10.6 4.0 65.0 440 25.4 11.5 1.0 90.0
NDW 248 69.0 22.3 10.0 129.0 440 59.3 25.8 4.0 159.0
MLUw 248 6.6 1.2 2.6 9.4 440 6.3 1.4 1.0 10.5
Sl 248 1.1 0.1 0.4 1.5 440 1.1 0.2 0.0 1.6
PGU 248 49.7 18.5 10.0 94.7 440 39.9 19.6 0.0 100.0
Fall 1st Age 347 78.8 5.1 69.0 102.0 643 80.5 5.2 69.0 101.0
NUT 347 37.9 12.7 4.0 85.0 643 33.6 13.5 3.0 90.0
NDW 347 77.3 24.4 14.0 156.0 643 68.4 28.1 10.0 164.0
MLUw 347 6.4 0.9 2.6 10.6 643 6.3 1.2 1.9 9.3
Sl 347 1.1 0.1 0.6 1.6 643 1.0 0.2 0.0 14
PGU 347 53.6 19.1 5.0 91.7 643 40.6 19.1 0.0 100.0
Spring 1st Age 348 86.0 4.8 78.0 108.0 701 86.7 4.9 77.0 108.0
NUT 348 40.0 14.5 10.0 116.0 701 35.6 13.3 2.0 102.0
NDW 348 81.8 20.8 19.0 153.0 701 70.8 22.8 8.0 152.0
MLUw 348 7.0 0.9 4.7 10.8 701 7.0 1.1 3.8 10.8
Sl 348 1.1 0.1 0.7 1.5 701 1.1 0.1 0.0 1.6
PGU 348 65.6 16.3 15.4 97.1 701 49.9 19.3 0.0 100.0
Fall 2nd Age 293 90.5 4.8 82.0 114.0 600 91.7 4.4 82.0 111.0
NUT 293 40.6 9.4 22.0 86.0 600 37.1 10.4 7.0 81.0
NDW 293 88.5 18.8 41.0 138.0 600 80.2 21.8 15.0 157.0
MLUw 293 6.8 0.8 3.9 9.1 600 6.8 0.8 4.3 10.4
Sl 293 1.1 0.1 0.7 14 600 1.1 0.1 0.5 1.5
PGU 293 65.4 15.2 13.8 94.7 600 50.9 18.1 5.6 92.1
Spring 2nd Age 267 97.5 4.5 89.0 115.0 586 98.2 4.3 89.0 118.0
NUT 267 39.7 9.4 21.0 103.0 586 38.3 10.8 6.0 125.0
NDW 267 104.5 19.9 52.0 196.0 586 100.5 23.4 28.0 198.0
MLUw 267 7.9 1.0 5.5 11.4 586 8.1 1.1 4.8 12.4
SI 267 1.3 0.1 1.0 1.8 586 1.3 0.1 0.8 1.9
PGU 267 70.5 141 19.1 98.2 586 55.5 18.8 5.6 93.0

Note. NUT = number of utterances; NDW = number of different words; MLUw = mean length of utterance in words; S| = subordination

index; PGU = percentage of grammatical utterances.

and Spanish-PGUL for each child in bilingual instruction.
Model 1 also included two Level 3 variances and one co-
variance per group to capture differences in the child-level
means across children and the tendency for scores in En-
glish and Spanish to covary while also allowing the vari-
ances and covariance to differ based on the language 