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Purpose: This longitudinal study investigated the trajectory of Spanish article 
accuracy in Spanish–English dual language learners (DLLs) from preschool to 
first grade, addressing the need for longitudinal data on the variability of 
Spanish grammatical skills in DLLs in English immersion classrooms. 
Method: Language sample analysis was conducted on 336 Spanish and English 
narrative retells elicited from 31 Spanish–English DLLs (range: 45–85 months). 
Growth curve models captured within- and between-individual change in article 
accuracy from the beginning of preschool to the end of first grade. 
Results: As a group, DLLs did not exhibit significant positive or negative growth 
in Spanish article accuracy over time. On average, article accuracy remained 
stable at 76% from preschool throughout first grade. Participants exhibited sig-
nificant variability in article accuracy that was partly explained by changes in 
Spanish proficiency. Spanish article accuracy was lower for DLLs with lower 
Spanish proficiency indexed by measures from the Spanish language samples, 
while English proficiency indexed by the English language samples did not 
affect Spanish article accuracy. 
Conclusions: These findings suggest that expectations for Spanish grammati-
cal performance in DLLs need to be adjusted to account for the possible impact 
of not receiving Spanish support in English immersion school settings. DLLs in 
these instructional programs do not exhibit article accuracy at a level expected 
for monolingual Spanish speakers. Significant individual differences in both indi-
vidual status and growth rates of Spanish article accuracy highlight the broad 
variability in Spanish language skills of DLLs in the United States. 
The development of language is a dynamic process, 
irrespective of the language or languages being acquired. 
For monolingual children, these dynamic changes occur 
within linguistic subdomains, while for dual language 
learners (DLLs) these dynamic changes also occur across 
languages. Specifically in DLLs, each of their languages 
undergo changes in order to meet the varying communica-
tive demands and needs of the child, which are largely 
dependent upon environmental factors. Language domi-
nance is operationalized as relative level of proficiency or 
frequency of use. Traditional frameworks determined 
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language dominance based on the chronological order of 
acquisition, thus assuming a hierarchical relationship 
between first language (L1) and second language (L2). 
Yet, when a child’s exposure to the L1 decreases and L2 
exposure increases, a gradual shift to L2 dominance can 
occur. Consequently, the L1 might not continue to be the 
child’s more proficient, and therefore dominant language. 
For example, Bedore et al. (2012) found that measures of 
current language use were better indicators of language 
dominance than age of first exposure. Their study also 
suggested that the classification of dominance depends on 
the linguistic domain assessed due to differences in seman-
tic and morphosyntactic development. In sum, dual lan-
guage development includes both acquisition and attrition 
processes since growth of one language can result in con-
tinued growth of the other language, or alternatively in its
•uly 2024 Copyright © 2024 American Speech-Language-Hearing Association

erms of Use: https://pubs.asha.org/pubs/rights_and_permissions 

https://orcid.org/0009-0003-4990-6137
https://orcid.org/0000-0003-0300-1327
https://doi.org/10.1044/2024_LSHSS-23-00202
mailto:gusewskis1@southernct.edu


 

decline (Anderson, 1999; Castilla-Earls et al., 2016; Davison 
et al., 2011; Herdina & Jessner, 2013; Hiebert & Rojas, 
2021; Montrul, 2008). 

Traditional methods in dual language development 
research were based on static measures for the first lan-
guage (L1) and second language (L2; e.g., Genesee, 1989; 
Weinreich, 1968). These methods oftentimes relied on 
static measures at two points in time, which failed to 
account for the considerable fluctuation and variation that 
occurs during dual language development. Furthermore, 
traditional methods regarded native-like proficiency as the 
yardstick for all languages of a dual language learner (see 
Grosjean, 1985, for a discussion). However, recent work 
has shown that DLLs differ from monolinguals both in 
their language development and in other cognitive skills 
(e.g., executive functions; Bialystok, 2001; Bialystok et al., 
2010; Cook, 2003). 

In order to more precisely characterize early dual 
language growth and contribute important developmental 
data that address the broad variability in DLLs’ language 
skills, the current study aims to characterize dual language 
development from a functional, least biased, and longitu-
dinal perspective. Moreover, this study captures a crucial 
developmental and transitional period by examining dual 
language development from the start of systematic aca-
demic exposure to English in preschool and into the early 
years of elementary school. Thus, the current study aims 
to identify typical grammatical acquisition trajectories in 
DLLs who are simultaneously (a) in the process of acquir-
ing English, (b) in the process of still acquiring Spanish, (c) 
restructuring their dual language systems, and (d) poten-
tially beginning to undergo gradual attrition of some of 
their Spanish skills due to the subtractive nature of being 
academically instructed exclusively in English. This last 
point relates to research findings suggesting that systematic, 
academic exposure to an L2 in school without L1 language 
support may lead to protracted development, incomplete 
acquisition, or even attrition of the first language (Herdina 
& Jessner, 2013; Jacobson, 2012; Montrul, 2008). 

This study focuses on grammatical skills because 
specific grammatical difficulties have been documented 
in typical dual language acquisition, yet are also consid-
ered a robust indicator of language impairment (LI; 
Bedore & Leonard, 1998; Bedore et al., 2010; Jackson-
Maldonado & Maldonado, 2017; Leonard, 2016; Paradis, 
2005). Furthermore, language dominance shifts in the 
Table 1. Indefinite and definite articles in Spanish. 

Article Masculine singular Feminine si

Indefinite Un Una

Definite El La
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morphosyntactic domain seem to occur later in devel-
opment compared to shifts in semantic skills (Bedore 
et al., 2012) and are, therefore, more indicative of a 
complete dominance shift. It is important to note that 
while the current study aims to characterize developmen-
tal grammatical patterns in English and Spanish in
young DLLs, its focus is not to develop clinical markers 
for LI in this population. Rather, this study aims to pro-
vide clinical researchers and clinicians with information 
on the expected range of performance and typical vari-
ability as a first necessary step to distinguish language 
disorders from expected variability within dual language 
acquisition. We capture variability in dual language pro-
duction over time rather than relying on estimates based 
on language input through pre-established language 
dominance groups. 

Several studies have suggested that articles are one of 
the grammatical elements during Spanish language acquisi-
tion that are often produced incorrectly by monolingual 
Spanish-speaking children with LI as well as Spanish– 
English speaking DLLs (Anderson & Márquez, 2009; 
Anderson & Souto, 2005; Bedore & Leonard, 2001, 2005; 
Castilla-Earls et al., 2016; Castilla-Earls, Auza, et al., 
2020; Gutiérrez-Clellen et al., 2006; Jackson-Maldonado & 
Maldonado, 2017; Jacobson & Walden, 2013; Morgan 
et al., 2009, 2013; Restrepo, 1998; Restrepo & Gutiérrez-
Clellen, 2001; Simon-Cereijido & Gutiérrez-Clellen, 2007). 
Furthermore, article use seems to be challenging for chil-
dren with LI across a wide range of languages, including 
English and Spanish (Leonard, 2016). For example, several 
studies have shown difficulties in article use in children with 
LI who are learning Italian (e.g., Bortolini et al., 1997, 
2002; Bottari et al., 1998, 2001; Leonard & Bortolini, 1998; 
Leonard et al., 1992). Italian, like Spanish, is a highly 
inflected Romance language and requires article–noun 
agreement in gender and number. 

In Spanish, articles are marked for gender and num-
ber to agree with the noun (see Table 1 for masculine and 
feminine singular and plural articles in Spanish). Almost 
all masculine nouns end in –o (such as el perro [the dog], 
el niño [the boy]) and most feminine nouns end in –a (e.g., 
la falda [the skirt], la niña [the girl]). Nouns that end in –e 
can be either feminine or masculine (e.g., el coche [the 
car], la noche [the night]). Definite articles are high-
frequency words in Spanish, according to EsPal, a Spanish 
lexical database (Duchon et al., 2013). Despite their high 
frequency and their obligatory status for most noun
ngular Masculine plural Feminine plural 

Unos Unas 

Los Las 
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phrases (NPs), their saliency is low because they are 
unstressed monosyllabic words (Mariscal, 2009). 

Articles emerge early in monolingual and dual 
language acquisition: monolingual Spanish-speaking 
children produce articles correctly by the age of 2 or 
3 years (Baron et al., 2022), whereas Spanish–English 
DLLs have been shown to accurately produce articles by 
the age of 5 years (Bedore & Leonard, 2005; Castilla-
Earls et al., 2016; Gutiérrez-Clellen et al., 2006; Hernández-
Pina, 1984; Kernan & Blount, 1966; Pérez-Leroux et al., 
2012; Pérez-Pereira, 1989; Simon-Cereijido & Gutiérrez-
Clellen, 2007). 

However, expectations for mastery of article produc-
tion in DLLs are unclear due to (a) the lack of longitudinal 
studies that capture dynamic changes in dual language devel-
opment and (b) the impact of changing communicative 
needs. Stated differently, systematic academic exposure to 
English without Spanish language support can lead to 
growth in one language and decline in the other (Herdina & 
Jessner, 2013). Specifically, grammatical elements such as 
articles are vulnerable to language attrition (Anderson, 1999; 
Maher, 1991) and bilingual effects related to shifts in lan-
guage proficiency (Castilla-Earls et al., 2019). Furthermore, 
DLLs  have  been  found to show differences in the acquisition 
of grammatical gender when compared to monolingual 
Spanish speakers not only just in terms of delayed acquisi-
tion but also in terms of differences in internal representa-
tions of gender features (Cuza  & Pérez-Tattam, 2016). For 
example, a recent eye-tracking study found that Spanish– 
English bilingual school-aged children (ages 5;6 to 8;6 [years; 
months]) did not use grammatical gender information to 
actively anticipate the upcoming noun (Baron et al., 2022). 
• •

Table 2. Means and standard deviations for percent accuracy of article 
TD and LI. 

Study n 
Age (years; 
months) 

M

TD

Anderson & Souto (2005) 11 4;3–5;4 98% (

Baron et al. (2018) 228 4;0–7;6

Bedore & Leonard (2001) 15 3;1–5;6

Bedore & Leonard (2005) 15 3;1–5;6

Castilla-Earls et al. (2016) 16 4;7–8;4 86% (

Castilla-Earls, Auza, et al. (2020) 66 4;0–6;11

Castilla-Earls, Auza, et al. (2020) 50 4;0–6;11 96% (

Morgan et al. (2013) 57 5;5–6;6 81% (

Restrepo & Gutiérrez-Clellen (2001) 30 5;0–7;1

Simon-Cereijido & Gutiérrez-Clellen (2007) 38 4;7

Note. DLL = dual language learner; TD = typical language development;
a Spanish-dominant DLLs. b Balanced DLLs. c English dominant DLLs. 
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Monolingual child and adult speakers from a variety of first 
language backgrounds, however, use grammatical gender 
to facilitate syntactic processing of the upcoming noun 
(e.g., Akhutina et al., 1999; Bates et al., 1996; Dahan 
et al., 2000; Dussias et al., 2013; Lew-Williams & Fernald, 
2007, 2010; van Heugten & Shi, 2009). In sum, bilingual 
Spanish–English children show differences from monolin-
gual children both in the processing and production of 
grammatical gender. 

Article Accuracy in Monolingual 
Spanish-Speaking Children 

Three studies have examined article use in monolin-
gual Spanish-speaking children, and one study compared 
monolingual Spanish-speaking children to Spanish-
speaking DLLs, contrasting children with and without LI 
using cross-sectional designs (see Table 2 for an over-
view). Anderson and Souto (2005) examined the article 
use of monolingual Spanish-speaking children with LI 
(Mage = 58 months) and age-matched children with typi-
cal language development (TD) across three combined 
language samples (picture description, narrative retell, 
and play sample). They found a significant difference in 
article accuracy between groups (TD = 98.4%, LI = 
85.4%), with the LI group’s scores ranging from 56.4% 
to 98.4% and the TD group’s scores ranging from 95.3% 
to 100%. Similarly, Castilla-Earls, Auza, et al. (2020) 
found significant differences in article accuracy compar-
ing monolingual Spanish-speaking children with LI 
(Mage = 65 months) to monolingual Spanish speakers 
with TD (Mage = 68 months). Spanish speakers with typi-
cal language produced 96% of articles correctly, while
•

use across monolingual Spanish-speaking children and DLLs with 

onolingual Spanish Spanish DLL 

LI 
Effect 
size d TD LI 

Effect 
size d 

1.5) 84% (15) 1.3 

33%–76%c 

53–88%a 

80 (13.5) 47 (21.5) 1.8 

96% (5) 84% (16) 1.1 

21)a 38% (22)a 2.2 78% (16)b 58% (23)b 0.6 

69% (26) 26% (25) 1.7 

11) 70% (22) 1.5 

15) 54% (28) 1.2 69% (23) 46% (22) 1.0 

97% (nr) 78% (nr) 

96% (6) 79% (22) 1.1 

 LI = language impairment; d = Cohen’s d; nr = not reported. 
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Spanish speakers with LI produced 70% of articles cor-
rectly in an elicitation task. 

Jackson-Maldonado and Maldonado (2017) exam-
ined error types (substitutions, omissions, and additions) 
in article production in spontaneous narratives. They 
found that monolingual Spanish-speaking children with LI 
(n = 18; Mage = 7;3) showed significant differences in their 
correct use of articles compared to age-matched controls 
with TD. Two limitations of this study were addressed in the 
current study. First, Jackson-Maldonado and Maldonado 
(2017) examined raw counts of error types but did not con-
trol for obligatory contexts. A measure of accuracy is a more 
reliable estimate of a child’s grammatical skills because it 
considers the proportion of correct use compared to the total 
number of obligatory contexts for the grammatical target 
form. Furthermore, the current study used narrative retells 
instead of spontaneous narratives to increase comparability 
across participants in terms of narrative content and length, 
which in turn affects the number of obligatory contexts 
(Gusewski et al., 2019). 

Morgan et al. (2013) compared the article use of 
monolingual Spanish-speaking children (TD = 19, Mage = 
72 months; LI = 9, Mage = 67 months) to Spanish– 
English DLLs (TD = 23, Mage = 72 months; LI  =  7,
Mage = 68 months) using an elicited task. They did not 
find significant group differences in article accuracy 
between monolingual Spanish-speaking children with LI 
and Spanish–English DLLs with TD using an elicited 
task. None of the groups reached mean article accuracy 
at an 85%-mastery criterion (monolingual TD = 81% 
accuracy, DLL TD = 69% accuracy, monolingual LI = 
54% accuracy, and DLL LI = 46% accuracy). Variability 
was considerable, with standard deviations ranging from 
15% to 28%. These results highlight that the risk of mis-
diagnosis of a language disorder in DLLs is heightened, 
especially when compared to monolingual standards. 
Consequently, DLLs should be compared to their DLL 
peers to improve diagnostic accuracy (Castilla-Earls, 
Bedore, et al., 2020).  

Article Accuracy in Spanish–English DLLs 

A number of studies have examined article use in 
Spanish–English DLLs by comparing children with and 
without LI using cross-sectional designs (see Table 2 for 
an overview). These studies are further characterized by 
multiple group comparisons, which include comparisons 
between language status groups (LI vs. typical develop-
ment), and/or additional comparisons by language profi-
ciency (Spanish dominant vs. English dominant; Spanish 
monolingual vs. Spanish–English DLL). The sample size 
per group tends to be relatively small due to multiple pre-
established group comparisons. 
Gusews
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Castilla-Earls, Auza, et al. (2020) found significant 
differences in article accuracy comparing Spanish–English 
DLLs with LI (Mage = 58 months) to DLLs with TD 
(Mage = 65 months). DLLs with typical language pro-
duced 69% of articles correctly, while DLLs with LI pro-
duced 26% of articles correctly in an elicited task. Restrepo 
and Gutiérrez-Clellen (2001) also found significant group dif-
ferences in article accuracy in Spanish–English DLLs with LI 
compared to DLLs with TD (TD = 97% accuracy, LI = 
78% accuracy) obtained in a picture description, conversa-
tion, and narrative retell tasks from a sample of 30 
Spanish-speaking DLLs (TD = 15, Mage = 6;1 in years; 
months; LI = 15; Mage = 5;9). Similarly, Simon-Cereijido 
and Gutiérrez-Clellen (2007) found that article accuracy in 
a narrative retell and a spontaneous narrative was signifi-
cantly higher in DLLs with TD (96%) compared to DLLs 
with LI (79%) in a sample of 38 Spanish-speaking DLLs 
(LI = 19, Mage = 56  months;  TD  =  19,  Mage = 54  months).  
Bedore and Leonard (2001) also found that Spanish-
dominant with LI exhibited significantly lower accuracy 
scores for both indefinite and definite articles (46% and 
48% accuracy) relative to their age-matched peers (78% 
and 83% accuracy) in an elicitation task. In a follow-up 
study, Bedore and Leonard (2005) analyzed the same gram-
matical elements in spontaneous speech samples elicited 
during play from the same participants. In spontaneous 
speech, DLLs with LI still exhibited lower accuracy on arti-
cle use (84% compared to 96% for age-matched peers). 

Castilla-Earls et al. (2016) compared article accuracy 
elicited from Spanish-dominant DLLs (TD = 8, LI = 8; 
Mage = 67 months) to balanced DLLs (TD = 8, LI= 8; 
Mage = 83 months). Their data revealed that differences in 
article accuracy rates between DLLs with LI and TD are 
more pronounced in Spanish-dominant DLLs (TD = 86% 
vs. LI = 38% accuracy) relative to balanced DLLs (TD = 
78% vs. LI = 58% accuracy). On average, participants in 
the balanced group had similar proficiency levels in 
English and Spanish. However, it is unclear if some of 
these participants might have undergone attrition of their 
Spanish skills since the group classification was solely based 
on English proficiency levels. Furthermore, the balanced 
DLL group was on average 16 months older than the 
Spanish-dominant group, which might be related to shifting 
dominance profiles. Thus, the impact of language profi-
ciency levels on article accuracy might be even more pro-
nounced when comparing DLLs who are undergoing dra-
matic changes in their Spanish proficiency due to system-
atic academic exposure to English without Spanish support. 
Gaps in the Current Evidence-Base 

Several studies have shown that article use in Spanish 
is challenging, especially for children with LI. However, the
ki & Rojas: Dual Language Learners’ Grammatical Variability 887
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degree of difficulty of article use in DLLs remains unclear 
due to methodological differences between studies: half of 
the studies have used elicitation tasks (Baron et al., 2018; 
Bedore & Leonard, 2001; Castilla-Earls et al., 2016; 
Morgan et al., 2013), whereas the other half used more 
naturalistic approaches of functional language use such as 
language sample analysis (Bedore & Leonard, 2001; 
Restrepo & Gutiérrez-Clellen, 2001; Simon-Cereijido & 
Gutiérrez-Clellen, 2007). When eliciting plural articles in 
Spanish with closed-format questions such as, “¿Qué ani-
males tienen las orejas largas?” [Which animals have long 
ears?] or “¿Con qué se abre la puerta?” [What is used to 
unlock the door?], it is pragmatically appropriate and 
grammatically correct to answer with a plural noun with-
out the article. Thus, using approaches that require func-
tional language use such as narrative retells can more pre-
cisely capture true plural omission errors, as well as serv-
ing as a key component of the converging evidence frame-
work (Castilla-Earls, Bedore, et al., 2020) to improve 
diagnostic accuracy with DLLs. 

One major limitation of the existing literature is 
that studies have specifically selected Spanish-speaking 
DLLs with very limited English proficiency (e.g., Bedore 
& Leonard, 2001, 2005; Simon-Cereijido & Gutiérrez-
Clellen, 2007); however, dual language skills are not static 
and are likely to change with increased exposure to 
English in school settings (Anderson, 1999). In English, 
articles are not marked for gender and number, which 
might render article use in Spanish more challenging as 
children’s communicative needs and skills in each lan-
guage change (Baron et al., 2022). It is important to con-
sider that with increased academic instruction time in 
English, DLLs might become more proficient in English 
and use Spanish less frequently, which might result in a 
gradual decline of Spanish language skills (Hiebert & 
Rojas, 2021). 

Furthermore, most studies that attempted to address 
the impact of language proficiency on article accuracy in 
DLLs were conducted with pre-established group compar-
isons, which oftentimes fit participants into static language 
dominance and ability groups, and where sample sizes per 
group were relatively small. These cross-sectional studies 
have found differences in article accuracy across individ-
uals with different levels of language dominance, yet the 
impact of changes in language proficiency on article accu-
racy within the same individuals has not been examined 
longitudinally. None of the existing studies have addressed 
the issue of article use from either a longitudinal frame-
work or by taking changes in the children’s developing 
English language skills into account. These studies fail to 
acknowledge that dual language abilities reside on a 
dynamic continuum and that dual language skills are 
highly variable (Su et al., 2022). 
• •888 Language, Speech, and Hearing Services in Schools Vol. 55 8
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Current Study 

The current study addressed these limitations by 
examining dual language skills in a sample of typically 
developing DLLs who span the bilingual continuum. The 
purpose of this study was to capture the variability of typ-
ical dual language skills through growth curve modeling 
(GCM), a data analysis technique that is adept at captur-
ing and interpreting individual differences. The current 
study modeled growth trajectories of Spanish article accu-
racy, while controlling for changes in English and Spanish 
proficiency longitudinally. The following two research ques-
tions were examined: First, how does Spanish article accu-
racy change from the beginning of preschool to the end of 
first grade in a sample of Spanish–English DLLs enrolled in 
an English immersion program? Second, how do longitudi-
nal changes in Spanish article accuracy differ across DLLs 
with different levels of English and Spanish proficiency? 

Spanish article accuracy is expected to demonstrate rel-
atively steep and significant growth at the beginning of pre-
school, which may plateau or even decrease over time due 
to the impact of English-only instruction on Spanish skills 
(Hiebert & Rojas, 2021; Morgan et al., 2013). Furthermore, 
changes in English proficiency, indexed by growth in English 
tense marking accuracy, are expected to have a significant 
and negative impact on the growth trajectory of Spanish arti-
cle accuracy, which is in line with research findings highlight-
ing the dependence of Spanish article accuracy on language 
dominance (Baron et al., 2018; Castilla-Earls et al., 2016; 
Castilla-Earls, Auza, et al., 2020; Morgan et al., 2013). 
Method 

Participants 

The present longitudinal study modeled growth tra-
jectories of Spanish article accuracy and English tense 
marking accuracy in the narrative retells of 31 Spanish– 
English DLLs with typical language (12 boys, 19 girls) 
from preschool to first grade. The participants were part of 
a larger ongoing longitudinal project that has been reported 
on previously (Gusewski & Rojas, 2017). Eight participants 
were excluded from the original sample of 39 participants 
(18 boys, 21 girls) because they did not meet the inclusion-
ary criteria of the present study (see Analytic Approach 
section for more details on inclusionary criteria). 

The participants’ mean age at the beginning of the 
study was 45 months. The participants were recruited 
from a laboratory school with a high enrollment of chil-
dren from low-income and ethnically diverse households 
(86% of students qualify for free or reduced lunch; 94% 
Latine; 4% African American). In this school, DLLs were
•84–903 July 2024
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instructed in English exclusively, however, preschool class-
rooms were staffed with a bilingual aid or teacher as sup-
port if needed. According to a parent report about the 
children’s home language environment (adapted from 
Francis et al., 2005), the participants represented the bilin-
gual continuum: 52% were exposed to mostly Spanish at 
home, 29% were exposed to Spanish and English equally 
at home, and 19% were exposed to mostly English at 
home. It is important to note that all the participants were 
exposed to Spanish at home, as none of the parents 
reported using English exclusively. Eighty-seven percent of 
the mothers had completed high school. The children’s 
typical language status was verified through the adminis-
tration of a screener in English and Spanish in kindergar-
ten (Bilingual English Spanish Oral Screener; Peña et al., 
2008) as well as parent report. 

Procedure 

Language samples were elicited in a narrative retell 
task in which participants retold counterbalanced stories 
from the “A Boy, a Dog, and a Frog” series (Mayer, 
1969, 1974, 1975a, 1975b) in English and Spanish each 
semester from the beginning of preschool (PreK3) to first 
grade. The examiner first told the child a scripted version 
of the story using the corresponding wordless picture sto-
rybook, and then asked the child to retell the same story 
using the same wordless picture storybook. For a more 
detailed overview of the narrative retell language sample 
procedure consult Miller et al. (2015), Gusewski and 
Rojas (2017), or Heilmann et al. (2016). To elicit a lan-
guage sample in the target language, the examiner spoke 
only in the target language to the child from the onset of 
the retell task in that language. In other words, if the tar-
get language was Spanish, then the examiner conducted 
the retell task with the child entirely in Spanish. All exam-
iners and trained transcribers possessed native to near-
native oral and written language proficiency in English 
and Spanish. The retell samples were digitally recorded, 
orthographically transcribed, and coded using the System-
atic Analysis of Language Transcripts 20 software (Miller 
& Iglesias, 2020). Twenty-five percent of the total number 
of transcripts were randomly selected for transcription 
agreement (word-by-word) and coding agreement (point-
by-point) checks (Heilmann et al., 2008). Reliability was 
calculated by dividing the number of agreements by the 
sum of agreements and disagreements and then multiply-
ing by 100. Interrater reliability was high for both tran-
scription and coding accuracy in each target language 
(English MTranscriptionAcc. = 97%,  SD = 3%; English MCodingAcc. = 
93%, SD = 5%; Spanish MTranscriptionAcc. = 94%, SD = 
9%; Spanish MCodingAcc. = 91%, SD = 10%). Additionally, 
25% of narrative retells were selected for reliability checks 
of the study-specific coding system for article accuracy in 
Gusews
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Spanish and tense marking accuracy in English. Coding 
agreement for each category (correct use, incorrect use, 
and omissions) was calculated for English tense markers and 
Spanish articles. Coding agreement across raters was high 
(MArticles_Spanish = 93%, SD = 16%; MTenseMarkers_English = 90%,  
SD = 23%). 

Coding System for Article Accuracy 
in Spanish 

To systematically capture the accuracy of article use 
in the Spanish language samples, all NPs in which article 
use was obligatory were identified. Obligatory contexts for 
NPs include both complete utterances (“El niño estaba dur-
miendo” [The(masc.) boy(masc.) was sleeping]) and other 
utterances that contain an NP (“Tiene un perro” [He/she 
has a(masc.) dog(masc.)]), including isolated NPs in 
instances of labeling (“Una rana” [A(fem.) frog(fem.)]). NPs 
in obligatory contexts were coded as correct when the gen-
der and number of the article and noun matched (e.g., “El 
niño” [The(masc.) boy(masc.)]), or coded as incorrect when 
the gender and/ or number of the article and noun did not 
match (e.g., “El rana” [The(masc.) frog(fem.)]). 

Gender agreement errors where phonotactic con-
straints of Spanish obligate the use of a masculine arti-
cle with a feminine noun (feminine nouns that begin 
with a stressed “a” are used with the masculine article 
“el” or “un,” such as “el agua” [the(masc.) water(fem.)]), 
were not counted as incorrect but excluded from analy-
sis instead, because they are not true gender agreement 
errors but errors of not applying exemptions to the 
rule. 

Furthermore, instances of article omissions were 
coded as omitted (e.g., “Agarró *la rana” [He/she grabbed 
*the frog]). Solely grammatical contexts where an article 
was obligatory were coded as omissions; in Spanish, plural 
forms can be used without articles while singular forms 
require an article (“Había flores” [There were flowers] vs. 
“había una flor” [there was one flower]). 

NPs that contained an English article or noun (e.g., 
“the rana,” “la frog”) were excluded from the analysis of 
Spanish article accuracy. These code-switched NPs do not 
provide obligatory contexts for gender agreement between 
article and noun, which is required in Spanish, but not in 
English. However, these code-switched NPs were coded 
and analyzed as a separate variable because they represent 
the dynamic linguistic repertoire of bilinguals. 

Instances when articles were produced with speech 
sound errors (omissions of consonants or vowel, and distor-
tions of vowels) were excluded from analysis since the 
intended article production was not identifiable through the 
child’s speech. For instances, if a child said “a rana,” this
ki & Rojas: Dual Language Learners’ Grammatical Variability 889
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production could have been interpreted in at least two dif-
ferent ways and therefore would be excluded from analysis: 
Figure
(PFVM

890
C A[CS] rana. Instance where the article is 
code-switched. 

C la[EP:A] rana. Initial consonant deletion, child 
intended to produce “La rana.” 

Note. [EP] marks phonological errors, [CS] marks 
code-switching. 
Outcome Measures 

This study examined article accuracy growth while 
controlling for changes in English and Spanish proficiency. 
Thus, the variable of interest was article accuracy and the 
control variables were English tense-marking accuracy, the 
total number of obligatory contexts for articles in Spanish, 
and the proportion of code-switching within an NP in Span-
ish. The article accuracy composite score was calculated by 
dividing the total number of correctly used articles by the 
total number of obligatory contexts (correct, incorrect, and 
omissions) for articles. The following section provides opera-
tionalized definitions of all time-varying and time-invariant 
variables that were included in the growth curve models. 

The Productive Finite Verb Morphology Composite 
(Productive FVMC; Gusewski & Rojas, 2017) measures 
• •

 1. Time-varying classification of low (0) versus high (1) English ten
C) for individual participants from PK3 (Wave 0) to first grade (Wave 7
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tense-marking accuracy and was used to account for 
English proficiency as morphosyntactic skills have been 
found to index shifts in language dominance (Bedore 
et al., 2012). Morphosyntactic skills are more representa-
tive of attaining English proficiency because they tend to 
develop at a slower rate than vocabulary skills in DLLs 
(Bedore et al., 2012; Paradis, 2010). English tense-marking 
accuracy was used as a time-varying covariate to account 
for the impact of English proficiency on the growth of 
Spanish grammatical skills over time. To create a time-
varying classification of high versus low English tense-
marking skills, the longitudinal estimates of tense-marking 
accuracy provided in Gusewski and Rojas (2017) were 
used. For example, participants with a Productive FVMC 
of 65% at the beginning of preschool or a Productive 
FVMC of 90% at the beginning of kindergarten were clas-
sified with high English tense-marking skills at that specific 
time point. Figure 1 demonstrates that participants in this 
study changed in their classification of high versus low 
tense-marking accuracy. Thus, operationalizing English 
tense marking as a time-varying covariate captures dynamic 
changes in English proficiency. 

Two variables were used to account for Spanish pro-
ficiency. The total number of obligatory contexts for arti-
cles was one of two variables used to account for Spanish 
proficiency by monitoring facility or difficulty in produc-
ing sufficient NPs in Spanish. This variable was treated as 
a time-invariant covariate at the onset of kindergarten.
•

se-marking accuracy Productive Finite Verb Morphology Composite 
). PK3 = participants who were enrolled in classrooms for 3-year-olds. 
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Specifically, participants who produced less than the grand 
mean of obligatory contexts (M = 26, across all semesters) 
at the beginning of kindergarten were classified as produc-
ing low obligatory contexts for articles in Spanish through-
out any semester in this study (nlow = 14;  nhigh = 17). To
illustrate, the story script for Frog Goes to Dinner in Span-
ish contains 91 NPs with articles, and an average of 4 NPs 
per picture. Thus, children who produced less than the 
group’s grand mean of obligatory contexts for NPs (M = 
26) demonstrated difficulty retelling the story by not suffi-
ciently mentioning the characters and objects. 

To account for children’s full use of their dynamic 
linguistic repertoire, we did not set a specific criterion of 
words in the target language or exclude sentences that 
contained code-switching from analysis (see Analytic 
Approach section for more details). Rather, we attempted 
to capture code-switching as a natural process in DLLs 
that may be driven by language preference, or language 
proficiency (Gross & Castilla-Earls, 2023). As we captured 
code-switching specifically within an NP, meaning NPs 
that contained an English article or noun (e.g., “the rana,” 
“la frog”), we operationalized these instances as indicative 
of language proficiency as they capture typical patterns of 
use when a child does not quickly access either the lexical 
item in the target language (e.g., “la frog”; Nicoladis & 
Secco, 2000), or the gender of the noun (e.g., “the rana”). 
Figure 2. Time-varying classification of low (1) versus high (0) code-switc
to first grade (Wave 7). PK3 = participants who were enrolled in classroom

Gusews
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Thus, the proportion of code-switching within an NP was 
used as a time-varying covariate to account for Spanish 
proficiency, as DLLs who trend toward English dominance 
are more likely to produce English words in their Spanish 
NPs, but not the inverse (Anderson, 1999; Guiberson et al., 
2006). Specifically, DLLs with lower morphosyntactic skills 
in Spanish have been shown to use English words within 
Spanish utterances when retelling a story (Gross & Castilla-
Earls, 2023). The classification cutoff of low versus high 
proportions of code-switching was set at 20%. The percent 
of code-switching within NPs was determined by dividing 
the number of code-switched NPs by the sum of the code-
switched NPs and the total number of obligatory contexts 
for article accuracy. Figure 2 demonstrates that participants 
in this study changed in their classification of high versus 
low code-switching in NPs. Thus, operationalizing code-
switching as a time-varying covariate captures dynamic 
changes in dual language proficiency. 
Analytic Approach 

Before analysis, the following inclusionary criteria were 
established in line with Bedore and Leonard (2005): accuracy 
rates were not calculated for time points at which children 
produced fewer than five obligatory contexts for article use in 
Spanish. Thus, when a participant did not produce sufficient
hing in noun phrases for individual participants from PK3 (Wave 0) 
s for 3-year-olds. 
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obligatory contexts to calculate reliable accuracy rates at a 
specific time point, this data point was set to a missing 
value. The same criterion was used for the English samples, 
where at least five obligatory contexts for tense marking 
were required for a sample to be analyzed. A total of eight 
out of 39 participants from the larger original data set did 
not meet this inclusion criteria because they did not provide 
at least two Spanish language samples with at least five 
obligatory contexts for Spanish articles during the six semes-
ters. Therefore, the final sample size for this study was 31. 

An exclusionary criterion based on the proportion 
of words produced in the target language was not estab-
lished because we aimed at monitoring children’s dynamic 
dual language skills; a stringent criterion such as 70% of 
words produced in the target language would have 
excluded children who produced enough obligatory con-
texts for article accuracy in Spanish while producing, for 
instance, 50% of words in English. To illustrate using a 
specific example: 50% of words produced in Spanish were 
deemed sufficient to analyze Spanish skills as long as the 
child produced at least five instances of articles in Span-
ish, which was defined as the presence of a Spanish noun 
that requires an article. After controlling for the presence 
of at least five obligatory contexts for articles, participants 
who did not have at least two language samples that pro-
vided sufficient obligatory contexts to calculate article 
accuracy scores were excluded from analysis. 

This project used an accelerated cohort design by 
collecting language samples from 15 participants who 
were enrolled in classrooms for 3-year-olds (PK3) and 16 
participants who were enrolled in classrooms for 4-year-
olds (PK4) at the beginning of the project. This design 
allows for a planned missing data design protocol that 
spans eight total academic semesters (see Table 3); each of 
the 31 participants included in this current study com-
pleted narrative retell tasks in English and Spanish over 
six academic semesters. In other words, the children who 
began the study when they were in PK3 provided lan-
guage samples from the beginning of PK3 to the end of 
kindergarten, while the slightly older cohort that started 
the study in PK4 provided language samples from the 
beginning of PK4 to the end of the first grade. The study 
analyzed a total of 172 English and 164 Spanish language 
samples over eight semesters, highlighting that some chil-
dren may not have provided language samples in one or 
both languages during every wave. 
• •

Table 3. Number of participants per semester organized by grade (planne

Semester and grade Fall PK3 Spring PK3 Fall PK4 

Number of participants 15 15 31

Note. PK3 = participants who were enrolled in classrooms for 3-year-olds
K = kindergarten; 1st = first grade. 
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As a preliminary step for GCM, unconditional 
growth curve models were estimated to find the best fit-
ting growth curve shape for the conditional models. These 
models estimated the growth trajectory of Spanish article 
accuracy over eight semesters ranging from the beginning 
of preschool (PK3) to the end of first grade. Conditional 
GCM allows for the examination of the relative contribu-
tions of covariates on an outcome measure over time. 
Time-invariant covariates remain static while contributing 
to change in the outcome measure; time-varying covari-
ates may change themselves, while contributing to change 
in the outcome measure. For the current study, the total 
number of obligatory contexts for articles in Spanish was 
used as a time-invariant predictor to account for Spanish 
proficiency. English tense-marking accuracy and the pro-
portion of code-switching within an NP in Spanish were 
used as time-varying covariates to control for the impact 
of changes in English and Spanish proficiency on the 
growth of Spanish morphosyntactic skills over time. All 
statistical analyses were conducted in SPSS 26.0 (IBM 
Corp., 2018). 
Results 

The current study modeled growth trajectories of 
Spanish article accuracy, while controlling for changes in 
English and Spanish proficiency longitudinally. The first 
research question, “How does Spanish article accuracy 
change from the beginning of preschool to the end of first 
grade in a sample of Spanish–English DLLs enrolled in 
an English immersion program?”, was addressed with 
unconditional growth curve models that estimated the 
growth trajectory of Spanish article accuracy from the 
beginning of preschool (PK3) to the end of the first grade. 
The second research question, “How do longitudinal 
changes in article accuracy differ across DLLs with differ-
ent levels of English and Spanish proficiency?”, was
addressed in conditional growth curve models that esti-
mated the growth trajectory of Spanish article accuracy, 
while controlling for English proficiency (indexed by 
English tense-marking accuracy in English language sam-
ples) as well as for Spanish proficiency (indexed by the pro-
portion of code-switching within NPs and the total number 
of obligatory contexts for articles in the Spanish language 
samples). Descriptive information on participant and lan-
guage sample characteristics can be found in Table 4.
•

d missing design). 

Spring PK4 Fall K Spring K Fall 1st Spring 1st 

31 31 31 16 16 

; PK4 = participants who were enrolled in classrooms for 4-year-olds; 
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Table 4. Participant and language sample descriptive statistics. 

Variable PK3 – Fall PK3 – Spring PK4 – Fall PK4 – Spring K – Fall K – Spring 1st – Fall 1st – Spring 

Participants 10 10 31 31 31 31 21 21 

Samples 8 11 28 27 29 30 15 16 

Age (months) 45.2 (4.6) 51.27 (3.7) 56.9 (3.7) 61.4 (3.7) 68.7 (3.7) 73.2 (3.9) 80.8 (5.7) 85.3 (3.4) 

English LSA measures 

PFVMC 53.9% (25.6) 67.8% (17.6) 71.0% (15.4) 82.7% (10.4) 85.4% (11.5) 87.7% (7.9) 92.4% (5.7) 93.6% (8.5) 

Spanish LSA measures 

Article 
accuracy 

71.2% (37.2) 88.7% (11.9) 82.7% (18.4) 75.7% (26.8) 74.8% (27.0) 75.6% (28.5) 83.4% (24.5) 88.8% (14.7) 

OCs 9.9 (8.4) 13.2 (11.2) 18.6 (16.1) 21.7 (15.3) 28.1 (17.1) 30.8 (16.2) 32.8 (14.0) 41.6 (19.8) 

%NPCS 19.3% (26.3) 1.1% (2.4) 25.9% (34.7) 21.4% (29.3) 20.3% (27.1) 21.6% (26.9) 13.8% (25.4) 19.0% (31.1) 

NDW 38.0 (22.8) 47.7 (21.5) 60.5 (23.2) 63.0 (18.9) 68.8 (27.1) 62.9 (23.6) 74.1 (17.7) 85.2 (21.4) 

MLUw 3.76 (1.36) 3.89 (1.23) 4.73 (1.30) 5.35 (1.08) 5.29 (1.71) 5.45 (1.51) 6.24 (0.97) 6.85 (0.71) 

%G 63.1% (21.4) 73.5% (16.6) 72.8% (13.3) 68.1% (18.1) 64.9% (17.5) 70.5% (18.3) 68.3% (17.5) 66.8% (24.1) 

Utt. 21.9 (16.0) 23.6 (9.2) 30.8 (9.5) 29.15 (9.6) 36.5 (13.6) 31.8 (8.4) 33.2 (6.6) 37.8 (9.4) 

Note. All LSA measures are based on complete and intelligible utterances. PK3 = participants who were enrolled in classrooms for 3-year-
olds; PK4 = participants who were enrolled in classrooms for 4-year-olds; K = kindergarten; 1st = first grade; LSA = language sample analy-
sis; PFVMC = Productive Finite Verb Morphology Composite; OCs = obligatory contexts for articles; %NPCS = percent code-switching 
within noun phrases; NDW = number of different words; MLUw = mean length of utterances in words; %G = percent grammatical utter-
ances; Utt. = total number of utterances. 
Visual inspection of individual growth plots indicated a 
range of linear and curvilinear trajectories for article accuracy 
(see Figure 3), with comparable numbers of individual partici-
pants displaying patterns of positive growth (n = 6),  and neg-
ative growth (n = 12). A subset of children seemed to display 
Figure 3. Smooth nonparametric trajectories superimposed on empirical 
(Wave 7); PK3 = participants who were enrolled in classrooms for 3-year-

Gusews
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asymptotic growth patterns (n = 13), characterized by a 
high intercept that constrained how much growth was pos-
sible. In this subset, the trajectories of three children (#18, 
#31, and #36) seemed to decline toward the last semesters, 
while the other 10 trajectories remained relatively stable. 
growth plots for article accuracy from PK3 (Wave 0) to first grade 
olds.
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The first model fit to the data was an unconditional 
means model, which does not include the effect of time 
(see Model A in Table 5). It is used as a baseline model 
to partition outcome variance across two levels: within 
people over time (σɛ 

2 ) or between people (σ0 
2 ). This 

unconditional means model also reveals whether there is 
systematic variation in the outcome that is worth explor-
ing. Table 5 (Model A) shows that participants’ article 
accuracy significantly varied within individuals over time 
(σɛ 

2 = .028) and that participants’ article accuracy differed 
significantly from each other (σ0 

2 = .037). Because these 
two variance components were significantly different from 
zero, both within-person and between-person differences 
in article accuracy can be linked to predictors in the con-
ditional growth models. The unconditional means model 
also quantifies the amount of between-person variance 
through the intraclass correlation coefficient. In this case, 
56% of the total outcome variance in article accuracy was 
located between people. 
• •

Table 5. Growth curve model parameter estimates: Spanish article accura

Parameter Term 

Model A 
unconditional 

means 

Model B1
uncondition

growth 

Fixed effects 

Intercept γ00 76.18*** 75.72***

Linear slope γ10 — 0.12

High OC Spanish γ01 — —

Low %NPCS Spanish γ02 — —

High PFVMC English γ03 — —

Variance components 

L1: Within-person variance σɛ 
2 .028*** .028***

L2: Between-person 
intercept 

σ0 
2 .037*** .037***

L1: Within-person high 
PFVMC 

σ1 
2 — —

L1: Within-person Low 
%NPCS 

σ2 
2 — —

Covariance σ01 — —

Covariance σ02 — —

Covariance σ12 — —

Proportion variance reduction 

L1: Within-person variance Rɛ 
2 — 0

L2: B/w-person intercept R0 
2 — —

Goodness-of-fit ICC = .56 

Deviance (−2LL) −46.030 −46.050
AIC −40.030 −38.050
BIC −31.121 −26.171

Note. Models E1–E3 estimate the uncontrolled effects of obligatory con
tense-marking accuracy on Spanish article accuracy growth; Model F1
Spanish article accuracy growth controlling for obligatory contexts of arti
best fitting models. OCs = obligatory contexts for articles; %NPCS = p
Finite Verb Morphology Composite; L1 = Level-1 variance; L2 = Level-2
class correlation coefficient; AIC = Akaike information criterion; BIC = Bay

*p < .05. **p < .01. ***p < .001. 
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The unconditional growth model added time as a pre-
dictor (see Model B1 in Table 5). A series of unconditional 
growth curve models that differed in their specification of ran-
domly varying slopes and in their specification of the func-
tional  form  of  the trajectory was  estimated to find the  best  fit-
ting unconditional growth curve model (see Table A1, Appen-
dix). Assessing model fit for nested unconditional and condi-
tional models is based on comparing the deviance statistic 
(−2LL), and or the change in deviance (Δ −2LL) between 
models (Singer & Willet, 2003). The linear model (Model B1) 
was the best fitting functional form for the growth trajectory 
of article accuracy because adding a quadratic term (Model 
C1) and a cubic term (Model D1) did not result in a signifi-
cant change in deviance. Thus, Model B1 is displayed as 
unconditional growth model in Table 5 and was used as base-
line model to build the conditional growth curve models. 

Adding time as a predictor in the unconditional 
model did not improve model fit (Δ −2LL = 0.02, Δdf =
•

cy. 

 
al 

Model E1 
conditional 
growth 

Model E2 
conditional 
growth 

Model E3 
conditional 
growth 

Model F1 
conditional 
growth 

66.21*** 63.85*** 79.37*** 52.15*** 
0.15 0.07 −0.47 0.22 

16.69* 12.84* 
— 17.12*** 21.94** 
— — −0.69 −0.72 

.028*** .028*** .027*** .020*** 

.029*** .024** .034*** .085* 

— — — .010 

— — — .066* 

— — — −.025 
— — — −.063* 
— — — .014 

0 0 .04 .29 
.22 .35 .08 N/A 

−51.369 −58.589 −51.016 −80.179 
−41.369 −48.589 −41.016 −56.179 
−26.520 −33.740 −26.308 −20.880 

texts of articles, code-switching within noun phrases, and English 
 estimates the effect of high English tense-marking accuracy on 
cles and code-switching in noun phrases. Bold formatting indicates 
ercent code-switching within noun phrases; PFVMC = Productive 
 variance; −2LL = −2 log-likelihood deviance statistic; ICC = intra-
esian information criterion. 
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1, p = .89), which is emphasized by the nonsignificant 
slope parameter (γ10 = 0.12, p = .89). Comparing the 
Level 1 residual variance (σɛ 

2 ) of model A to model B1 
shows no reduction in variance, meaning that variance in 
article accuracy within individuals was not systematically 
associated with time. Thus, the prototypical growth trajec-
tory for article accuracy from preschool to first grade was 
estimated as a relatively flat trajectory with an intercept at 
75% (γ00 = 75.72, p < .001) and a nonsignificant slope 
(γ10 = 0.12, p = .888), indicating that for this group of 
DLLs, article accuracy remained relatively stable at 75% 
from preschool to first grade (see Figure 4). 

Even though intraindividual variation was not sig-
nificantly associated with time, both the intraindividual 
variance (σɛ 

2 = .028) and interindividual variance (σ0 
2 = 

.037) remained significant, indicating that time-varying 
and time-invariant predictors in the conditional growth 
curve models were warranted in order to explain these 
intra- and interindividual differences. 

The first set of conditional growth curve models esti-
mated the uncontrolled effects of individual predictors on 
the intercept of article accuracy. The set of time-varying 
predictors (low code-switching within Spanish NPs; high 
English tense-marking) aimed to examine the effect of 
changes in English and Spanish proficiency on Spanish 
article accuracy. 

Model E1 estimated the time-invariant effect of pro-
ducing a high number of obligatory contexts for articles 
on the intercept of article accuracy. Participants with a 
high number of obligatory contexts for articles were pro-
ducing articles 17% more accurately (γ01 = 16.69, p = 
.022) than their peers who produced low levels of obliga-
tory contexts. 

Model E2 estimated the time-varying effect of pro-
ducing a low proportion of code-switching within NPs on 
the intercept of article accuracy. Participants with a low 
Figure 4. Prototypical growth trajectories for article accuracy. PK3 = pa
participants who were enrolled in classrooms for 4-year-olds; K = kinderg
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proportion of code-switching within NPs were producing 
articles 17% more accurately (γ02 = 17.12, p < .001) than 
their peers who produced high levels of code-switching. 

Model E3 estimated the time-varying effect of high 
English tense-marking accuracy on the intercept of Span-
ish article accuracy. Article accuracy in Spanish did not 
significantly differ between participants with high tense-
marking accuracy in English compared to their peers who 
exhibited low tense-marking accuracy in English (γ03 = 
−0.69, p = .86). 

The final model, Model F1, estimated the controlled 
effects of English tense-marking accuracy on the intercept 
of Spanish article accuracy. Controlling for the effect of 
producing a low proportion of code-switching within NPs 
and the effect of producing a high number of obligatory 
contexts for articles, article accuracy in Spanish did not 
differ between participants with high tense-marking accu-
racy in English compared to their peers who exhibited low 
tense-marking accuracy in English (γ03 = −0.72, p = .86). 

However, article accuracy differed for DLLs who 
produced low proportions of code-switching within NPs, 
controlling for the effect of high tense-marking accuracy 
in English and the effect of producing a high number of 
obligatory contexts for articles. Participants with a low 
proportion of code-switching within NPs were producing 
articles 22% more accurately (γ02 = 21.94, p = .009) than 
their peers who produced high levels of code-switching 
(see Figure 5). 

Article accuracy also differed for DLLs who pro-
duced a high number of obligatory contexts for articles, 
controlling for the effect high tense-marking accuracy in 
English and the effect of producing a low proportion of 
code-switching within NPs. Participants with a high num-
ber of obligatory contexts for articles were producing arti-
cles 13% more accurately (γ01 = 12.84,  p = .032) than their 
peers who produced low levels of obligatory contexts.
rticipants who were enrolled in classrooms for 3-year-olds; PK4 = 
arten; 1 = first grade. 
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Figure 5. Growth trajectories of article accuracy controlling for English tense marking, code-switching within Spanish noun phrases 
(%NPCS), and obligatory contexts for articles in Spanish (OC). Tense marking has been omitted from the figure due to nonsignificance. 
PK3 = participants who were enrolled in classrooms for 3-year-olds; PK4 = participants who were enrolled in classrooms for 4-year-
olds; K = kindergarten; 1 = first grade; OC = obligatory contexts for article; %NPCS = percent code-switching within noun phrases. 
Compared to the unconditional growth model 
(Model B1), this conditional model (Model F1) provided a 
significantly better fit to the data (Δ −2LL = 34.13,  Δdf = 
8, p < .001). However, the final model still postulated a flat 
trajectory for article accuracy from preschool to first grade 
with an intercept at 52% (γ00 = 52.15,  p < .001,  γ10 = 0.22,  
p = .799). Thus, for DLLs who produced a high proportion 
of code-switched articles in Spanish, and a low number of 
obligatory contexts for Spanish articles, irrespective of their 
English tense-marking accuracy, article accuracy remained 
stable at 52% from preschool to first grade (see Figure 5). 

Since the effect of time did not account systematically 
for intraindividual variance in article accuracy, a significant 
amount of intraindividual variance remains unexplained. Even 
though the prototypical growth trajectory for the group was 
estimated to be flat, clear differences in the direction and 
rate of growth are noticeable in the observed individual tra-
jectories of participants (see Figure 3). This highlights the 
high variability in Spanish language skills in DLLs. 
Discussion 

The current study modeled growth trajectories of 
Spanish article accuracy while controlling for changes in 
English and Spanish proficiency longitudinally. The fol-
lowing research questions were addressed: (a) How does 
Spanish article accuracy change from the beginning of 
preschool to the end of first grade in a sample of 
Spanish–English DLLs enrolled in an English immersion 
• •896 Language, Speech, and Hearing Services in Schools Vol. 55 8
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program? (b) How do longitudinal changes in article accu-
racy differ across DLLs with different levels of English 
and Spanish proficiency? 

The results indicated that article accuracy remained sta-
ble at 52% from preschool to the first grade for DLLs who 
produced low numbers of obligatory contexts for articles and 
high proportions of code-switching within NPs. Controlling 
for the impact of changes in English and Spanish profi-
ciency on Spanish article accuracy showed that DLLs with 
high tense-marking accuracy in English did not differ in 
their Spanish article accuracy compared to their peers with 
low English tense-marking accuracy. However, DLLs who, 
in their Spanish language samples, exhibited low propor-
tions of code-switching within NPs produced articles with 
22% more accuracy than their peers with high proportions 
of code-switching within NPs. Similarly, DLLs with a high 
number of obligatory contexts for Spanish articles were 
producing articles with 13% more accuracy than their peers 
who produced low levels of obligatory contexts. 

The fact that the effect of time did not account syste-
matically for intraindividual variance in article accuracy, as 
demonstrated by flat growth trajectories, aligns with current 
research highlighting the maintenance of native language 
skills rather than true language loss. Thus, dual language 
learning is characterized by a gradual shift in language dom-
inance linked to changes in language environments (i.e., 
bilingual effects; Castilla-Earls et al., 2019) rather than a 
zero-sum game in which growth in one language causes loss 
of skills in the other (Oppenheim et al., 2020). Consequently, 
the current study did not find a direct and significant
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relationship between English grammatical skills (indexed by 
English tense marking) and Spanish grammatical skills 
(indexed by Spanish article accuracy). 

Similarly, our findings highlighted a shift toward 
English dominance; DLLs who produced high proportions 
of code-switching within NPs produced Spanish articles with 
less accuracy. The frequent use of English in Spanish NPs 
indicates that these DLLs seem to be English-dominant and 
consequently Spanish is their less proficient language. These 
finding indicate that DLLs who seem to shift in their lan-
guage dominance profiles toward English dominance might 
be showing signs of that dominance shift in their Spanish 
language samples by producing articles with less accuracy, 
frequently producing code-switching within an NP, and 
overall producing fewer obligatory contexts for Spanish arti-
cles. It is important to note that the lack of a direct relation-
ship between English and Spanish morphosyntactic skills is 
in line with current research explaining dual language acqui-
sition through an incremental learning account that is driven 
by experience-based changes (Oppenheim et al., 2020). The 
participants in this study exhibited steady growth in their 
English morphosyntactic skills (as reported in Gusewski & 
Rojas, 2017), which did not directly impact their Spanish 
morphosyntactic skills, but rather led to English dominance 
Figure 6. Unconditional article accuracy trajectory compared to current lit
atory contexts for articles.

Gusews
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as indexed by the frequent use of English words in Spanish 
language samples (i.e., code-switching). Previous research 
has shown general increases of code-switching in the non-
dominant language as children get older and transition into 
an English-dominated environment (Sheng et al., 2013). Fur-
thermore, DLLs also show more frequent within utterance 
code-switching to English in their Spanish narrative retells 
(but not the inverse) when their Spanish morphosyntactic 
skills are lower (Gross & Castilla-Earls, 2023). Thus, code-
switching is a communicative strategy that bilingual children 
employ to meet changing environmental demands. 

Clinical Implications 

From a clinical perspective, these findings highlight 
two fundamental characteristics of typical dual language 
development for Spanish–English bilinguals in the United 
States: (a) a bilingual is not two monolinguals in one person 
(Grosjean, 1989), and (b) skills, especially in the native lan-
guage, vary considerably between children as well as within 
the same child when measured at different times. Conse-
quently, expectations about grammatical skills should be 
based on comparisons to other DLLs with similar language 
environments rather than based on norms from monolingual 
or Spanish-dominant children as highlighted in Figure 6. 
erature. NPCS = code-switching within a noun phrase; OC = oblig-
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The Spanish article accuracy values displayed by the 
DLLs in this study are lower than expected based on find-
ings from other studies (see Figure 6). This longitudinal 
study captured an ages range from 3 years, 9 months to 
7 years 1 month, during which article accuracy remained 
relatively stable around 75%, without controlling for dif-
ferences in English and Spanish proficiency. The most 
Spanish-proficient DLLs (who produced high obligatory 
contexts and low code-switching within NPs) in this study 
produced articles with 86% accuracy. Previous cross-
sectional studies have found monolingual Spanish-
speaking children’s accuracy on articles to range from 
95% to 100% between the ages of 4 years, 3 months and 
5 years 3 months (Anderson & Souto, 2005). For 
Spanish–English DLLs, previous cross-sectional studies 
have found averages of article accuracy to range from 96% 
to 97% in language samples of DLLs between 3 years, 
11 months up to 6 years 1 month (Bedore & Leonard, 
2005; Restrepo & Gutiérrez-Clellen, 2001; Simon-Cereijido 
& Gutiérrez-Clellen, 2007). 

Apart from highlighting the impact of differences in 
Spanish proficiency driven by a gradual shift toward 
English dominance, the current study highlights that 
DLLs in an English immersion program might not reach 
“true” mastery of article production, considering that mas-
tery is often defined as the ability to produce the target 
with at least 80% accuracy (Baron et al., 2018). Monolin-
gual Spanish-speaking children have been found to reach 
mastery by age 4 years, while DLLs have been suggested 
to reach mastery around age 5 years (Bedore & Leonard, 
2005; Castilla-Earls, Auza, et al., 2020; Hernández-Pina, 
1984; Kernan & Blount, 1966; Pérez-Leroux et al., 2012; 
Pérez-Pereira, 1989; Simon-Cereijido & Gutiérrez-Clellen, 
2007). As this current study shows, this expectation will 
have to be adjusted according to the children’s language 
dominance profiles, which are highly dependent upon lan-
guage exposure and use (Bedore et al., 2012). 
• •

Figure 7. Case study highlighting the impact of high code-switching within n
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To illustrate, the trajectory of Jaime (pseudonym) is 
offered as a case study to exemplify how dynamic DLL’s 
dominance profiles are (see Figure 7). During semesters 
where he frequently used English within Spanish NPs, his 
Spanish article accuracy was 20% in Spanish NPs when he 
produced both the noun and article in Spanish (Semesters 
1 and 6). During semesters where he used English within 
Spanish NPs less than 20% of the time, his article accu-
racy ranged from 70% to 100% (Semesters 2–4). Conse-
quently, if a speech-language therapist collected a Spanish 
language sample as part of a comprehensive assessment, 
Jaime’s performance should be interpreted considering his 
language dominance profile. Exhibiting low Spanish arti-
cle accuracy while using strategies such as producing 
English articles or nouns in a Spanish NP should not be 
cause for concern, especially when using a converging evi-
dence framework where other findings also point to 
English dominance (Castilla-Earls, Bedore, et al., 2020). 

The findings of this study further highlight that 
bilinguals are not two monolinguals in one person. DLLs 
seem to process grammatical gender differently due to dif-
ferences in internal representation of gender features 
(Cuza & Pérez-Tattam, 2016). While monolingual children 
actively use grammatical gender to facilitate processing 
(e.g., Akhutina et al., 1999; Bates et al., 1996; Dahan 
et al., 2000; Dussias et al., 2013; Lew-Williams & Fernald, 
2007, 2010; van Heugten & Shi, 2009), bilingual school-
aged children do not use grammatical gender information 
to actively anticipate the upcoming noun (Baron et al., 
2022). In sum, DLLs process grammatical gender infor-
mation differently, which may explain the high variability 
in their production of grammatical gender. 

These lower-than-expected article accuracy values 
are in line with recent research that found differences in 
article accuracy based on language dominance. For exam-
ple, Baron et al. (2018) reported article accuracy values
•

oun phrases on article accuracy. PreK3 = preschool; K = kindergarten. 
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ranging from 33% to 76% for English-dominant DLLs and 
53% to 88% for Spanish-dominant DLLs (age range: 4;0 to 
7;6). Castilla-Earls et al. (2016) reported article accuracy 
values of 78% for balanced DLLs, while Spanish-dominant 
DLLs exhibited article accuracy at 86%. The balanced DLLs 
in Castilla-Earls et al. were on average 16 months older than 
their Spanish-dominant peers, indicating that dominance 
shifts are likely to occur as DLLs experience more exposure 
to English. However, cross-sectional studies cannot provide 
evidence for these longitudinal phenomena. Furthermore, 
cross-sectional studies cannot account for changes in lan-
guage proficiency within the same individuals. 

Limitations and Future Directions 

Instead of grouping DLLs into static language dom-
inance groups based on reported language use and expo-
sure, the current study provided insights into language 
dominance shifts by examining performance-based mea-
sures of language proficiency. This study addressed a gap 
in the current literature by examining Spanish article accu-
racy from a longitudinal perspective, while controlling for 
dynamic changes in dual language development. DLLs in 
this study exhibited maintenance of Spanish grammatical 
skills, instead of growth or decline, which provided further 
evidence of an incremental learning account of dual lan-
guage development that is driven by experience-based 
changes (Oppenheim et al., 2020). DLLs who exhibited 
maintenance of Spanish grammatical skills below an 80% 
mastery criterion were most likely most vulnerable to the 
effect of increased exposure to English in the academic set-
ting without Spanish language support. Thus, for DLLs who 
were still in the process of developing Spanish grammatical 
skills and had not reached mastery yet, changes in the lan-
guage environment seemed to impact Spanish grammatical 
development as their Spanish grammatical skills did not con-
tinue to grow as would be expected developmentally. 

Future studies should examine whether this trend of 
maintenance of Spanish grammatical skills continues after 
first grade or whether DLLs’ Spanish grammatical skills 
decline with increased time in an English immersion aca-
demic setting. A limitation of this current study is the high 
variability of Spanish skills within this relatively small 
sample, which impacted our ability to estimate significant 
growth curve parameters. For example, observed individ-
ual data points show great variability within participants 
and clear differences in the direction and rate of growth 
between individuals (see Figure 3). Future studies with 
larger sample sizes could extend the findings from this 
study in important ways by allowing the estimation of 
more complex growth curve models. 

Another important consideration for future studies 
is a qualitative analysis of Spanish article production. 
Gusews
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Gender features might be represented differently in DLLs’ 
lexicons compared to monolingual Spanish speakers (Cuza 
& Pérez-Tattam, 2016). Thus, when producing Spanish arti-
cles, which need to agree with the noun in an NP in gender 
and number, DLLs might show difficulties when their gen-
der representation for that specific noun is weak in their 
lexicon. One expression of that weak representation of gen-
der features could be the frequent use of code-switching 
within NPs to avoid gender marking. Another expression 
of this could be the use of the masculine form (“el”) as
default article: DLLs with weak gender representations 
might use a default article (e.g., “el”) for every noun, inde-
pendent of its gender. This behavior would lead to poten-
tially high variability between article accuracy measured at 
different time points: high article accuracy for instances 
when most nouns were masculine, low article accuracy 
when most nouns were feminine. Consequently, a qualita-
tive analysis of each individual DLL’s performance would 
guide our understanding of individual differences in gender 
representation, which is especially important since previous 
research has shown that gender substitutions are the most 
common error pattern in DLLs with typical language 
(Morgan et al., 2013; Restrepo & Gutiérrez-Clellen, 2001). 

Similarly, a qualitative analysis of article production 
in Spanish could shed more light on instances of code-
switching within NPs and whether these instances are strate-
gies employed to overcome lexical or morphosyntactic chal-
lenges or stylistic devices. We would hypothesize challenges 
of accessing the correct lexical item to be characterized by 
marked pauses (e.g., “la 0:03 frog”), repetitions of the arti-
cle (e.g., “la la la frog”), or interjections (“la um ah frog”), 
which are typical disfluencies for DLLs (Rojas et al., 2023), 
while challenges of accessing the correct gender pronoun 
may be characterized by revisions (e.g., “la el the rana”). 
Code-switching as a stylistic device may be smoother and 
indicative of the child’s understanding that the examiner 
understands both Spanish and English, which is a logical 
assumption a child may make in an English-speaking edu-
cational setting, even though the examiners only communi-
cated in the target language (Spanish) with the child. 
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Appendix 

Unconditional Growth Curve Models 

Table A1. Comparisons of fixed and randomly varying slopes for unconditional growth (UG) models of article accuracy. 

Article accuracy 

UG-Models: Fixed and randomly varying slopes and fit statistics 

Model Lin. – Rnd. Qd. – Rnd. Cb. – Rnd. df BIC −2LL Δ −2LL Δ df Δ p 

UG-Linear B1 − — — 4 −26.171 −46.050 
B2 + — — 6 NC NC  

UG-Quadratic C1 − − — 5 −22.096 −46.945 .895 1 .34 

C2 + − — NC NC NC 

C3 − + — NC NC NC 

C4 + + — NC NC NC 

UG-Cubic D1 − − − 6 −18.638 −48.457 2.407 2 .30 

D2 + − − NC NC NC 

D3 − + − NC NC NC 

D4 − − + NC NC NC  

D5 + + − NC NC NC 

D6 + − + NC NC NC  

D7 − + + NC NC NC 

D8 + + + NC NC NC 

Note. Bold formatting indicates best fitting models. “—” indicates nonapplicable randomly varying slopes. “–” indicates 
fixed slope. “+” indicates randomly varying slope. NC: Nonconverging model; Lin. = linear; Qd. = quadratic; Cb. = cubic; 
Rnd. = random; df = degrees of freedom; BIC = Bayesian information criterion; −2LL = −2 log-likelihood difference; Δ differ-
ence between subsequent models.
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