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Language and Literacy Trajectories for Dual Language Learners (DLLs) With
Different Home Languages: Linguistic Distance and Implications for Practice

Joshua Sussman, Karen Draney, and Mark Wilson
Berkeley Evaluation and Assessment Research (BEAR) Center, Berkeley School of Education, University of California, Berkeley

Using a large sample of longitudinal assessment data from children in publicly funded infant/toddler care,
preschool, and kindergarten (analytic N= 453,468), this study modeled language and literacy trajectories
from early infancy through kindergarten for dual language learners (DLLs) from homes representing
many different languages and their peers frommonolingual English-speaking homes. DLLs and their mono-
lingual peers showed common developmental trajectories, including an initial period of rapid growth that
slowed between 10 and 30 months, plateaued between 30 and 45 months, and then accelerated from 45
to 60 months of age. Although the general developmental patterns were similar, differences emerged
between children in English-speaking versus non-English-speaking homes: DLLs’ growth rates slowed
more than their monolingual peers’ between 10 and 30 months but then grew more sharply after 45 months.
A linguistic distance hypothesis helped to explain the magnitude of the differences between groups of DLLs
and their monolingual peers. The differences occurred as children passed through specific developmental
levels of the Desired Results Developmental Profile (DRDP) assessment’s learning progressions. The cur-
rent study adds new quantitative information about language and literacy trajectories from early infancy
through kindergarten among children from different language backgrounds and demonstrates how the find-
ings may be applied to support effective instruction with culturally and linguistically diverse children.

Educational Impact and Implications Statement
This study examined developmental trajectories in language and literacy among children from different
home language backgrounds in publicly funded infant/toddler care, preschool, and kindergarten pro-
grams. According to teachers’ responses to developmental assessment rubrics, children showed similar
trajectories of language and literacy development from infancy through 5 years, regardless of the lan-
guage spoken at home. All children experienced an initial period of rapid growth that slowed between
10 and 30 months, held steady between 30 and 45 months, and then accelerated again from 45 to
60 months of age. Although the general patterns were similar, children classified as dual language learn-
ers grew less than their monolingual peers between 10 and 30 months but then grew more than their
monolingual peers after 45 months. Specific developmental milestones were associated with the emerg-
ing and then waning differences, and greater linguistic similarity between a home language and English
was associated with greater language and literacy development. Educators who apply their understand-
ing of these trajectories, and the milestones at which they typically diverge, may have greater ability to
identify children’s difficulties, modify their instruction to target important developmental milestones,
and better understand the degree to which children are progressing as expected.

Keywords: language development, dual language learner, developmental trajectory, learning progression,
Desired Results Developmental Profile

Supplemental materials: https://doi.org/10.1037/edu0000791.supp

The United States is becoming an increasingly multilingual soci-
ety. Recent decades have seen consistent increases in the population
of children aged 0–8 who live in homes where a language other

than English is regularly spoken. These children are often
referred to as dual language learners (DLLs) in educational
settings and the research literature. Recent statistics show that
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DLLs comprise one-third of all young children in the United States
and 60% of those in California (Park et al., 2017). DLL populations
are rapidly growing in the southern United States (Mancilla-
Martinez et al., 2020) and are becoming more diverse nationwide:
projections show immigration decreasing from Spanish-speaking
countries and increasing from other countries, particularly those in
Asia. Attention to effective education for the large and growing pop-
ulation of children classified as DLLs is clearly in the national inter-
est (Fortuny et al., 2010; Heckman & Masterov, 2007).
The nation’s early care and education (ECE) system is largely

unprepared to respond to these demographic shifts and provide
DLLs with access to high-quality, culturally, and linguistically
responsive early learning environments (National Academies of
Sciences, Engineering, and Medicine [NASEM], 2015; U.S.
Department of Health and Human Services [DHHS] & U.S.
Department of Education [DOE], 2016). Recent policy to increase
ECE quality for all children has included the design and implementa-
tion of large-scale early learning and kindergarten entry assessment
(KEA) systems (Ackerman, 2018a). This manuscript uses the broader
term early learning and KEA because, in practice, KEAs are used in
ECE and kindergarten settings for various purposes. One purpose is
informing instructional decision making; a process often called for-
mative assessment (e.g., Black & Wiliam, 2018; Sadler, 1989;
Schildkamp et al., 2020). Barriers to effective formative assessment
in ECE settings have been documented (Ackerman, 2019; Akers et
al., 2016). Limitations in teachers’ knowledge about (a) development
in bilingual children and (b) the influences of culture and context on
children’s developmental trajectories are salient barriers that, if
addressed, may support more effective formative assessment with
DLLs (Dunphy, 2010; Gummer & Mandinach, 2015).
This secondary analysis of large-scale, longitudinal data from

California’s public infant/toddler, preschool, and kindergarten pro-
grams examines variation in children’s language and literacy trajec-
tories assessed using the current version of the Desired Results
Developmental Profile (DRDP) assessment, the “DRDP (2015),”
which is implemented statewide as the required assessment for all
publicly funded ECE programs (though voluntary in kindergarten).
In practice, children and teachers may use any language during
DRDP assessment, though many children who are DLLs were
assessed in English. The analysis used multilevel growth models
to estimate children’s developmental trajectories from early infancy
through kindergarten and to study the variation across 23 different
home language categories. We examined the role of linguistic dis-
tance for the five language categories with adequate data across
the full age distribution. We interpreted the results in the context
of a learning progression (Black et al., 2011; Heritage, 2008;
Wilson, 2009): A set of developmental levels translated the statistical
results into information about the specific developmental milestones
that were most likely to be associated with changes in the growth tra-
jectories. The discussion examines the potential value of the findings
for supporting educators’ understandings of language and literacy
trajectories among children from different home language back-
grounds, and how these understandings may support culturally and
linguistically responsive practices.

Dual Language Learners (DLLs)

The term “dual language learners” is often used to describe chil-
dren ages birth through 8 years who are learning two or more

languages at the same time, or are learning a second language
while continuing to develop their first (DHHS, 2008). However,
a variety of labels are used in the literature and educational settings
such as emergent bilingual, multilingual learner, limited English
proficient, and others. Certain terms have been associated with def-
icit views of bilingualism (e.g., limited English proficient) whereas
other terms reflect additive, strengths-based perspectives (e.g.,
emergent bilingual). In this report, we use the term DLL except
when referring to the results of a study that uses a different term;
in which case we use the term in the study. Researchers and educa-
tors also use a variety of procedures to classify children as DLLs,
such as assessments of language proficiency, teacher reports, and
parent/caregiver reports about the language(s) spoken at home.
According to Surrain and Luk (2019), the various terms and proce-
dures define heterogeneous populations and complicate efforts to
synthesize conclusions across studies. Children in bilingual
research samples are likely to differ along many important vari-
ables that influence learning and development, such as age of
second-language acquisition, language balance, and various fac-
tors related to sociolinguistic context. Existing quantitative studies
that avoid binary categorizations of DLL status and study linguis-
tically diverse families (e.g., Winsler et al., 2014) show that disag-
gregating home language, as per the current paper, can produce
nuanced and educationally relevant information about develop-
mental processes and outcomes.

Early Language and Literacy Development in
Children Who Are DLLs

The current consensus is that many factors influence language
development in a child’s native language, or L1 and their second lan-
guage, or L2 (NASEM, 2017). Language development is cast as a
social process driven by a child’s exposure to language inputs and
transactional experiences within multiple interacting contexts
(Conboy, 2013). The quantity and quality of language input in L1
and L2 are important influences on language development (Paradis
& Jia, 2017). This includes the total amount of language exposure
(Hammeret al., 2014;Thordardottir, 2011) and various quality factors,
such as parent/guardian language proficiency (in both L1 and L2), the
purpose/context of child-directed speech, breadth of material that is
read to the child, exposure to different types of media, opportunities
to practice in different contexts, and quality of peer interactions
(Escobar & Tamis-Lemonda 2015; Golinkoff et al., 2015; Hurtado
et al., 2008; Schneidman et al., 2013). Broader sociocultural factors
also contribute to early language development, such as immigration
circumstances, family characteristics, and timing of L2 onset (Portes
& Rumbaut, 2014). Emerging literature has also identified interactive,
or cross-linguistic, influences on bilingual language acquisition
(Hammer et al., 2020). The general idea is that a child’s L1 develop-
ment influences their L2 development and vice versa. An important
conclusion from the literature is that variation in children’s experiences
with language drives variation in their language development.

Comparatively less research exists on young children’s early lit-
eracy development, but the current consensus is that children’s par-
ticipation in literacy-rich environments and high-quality
interactions is thought to promote their emergent literacy (see
Hammer et al., 2014). A literacy-rich home environment offers
children access and exposure to diverse print materials.
Children’s broader communities also play an important role as
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they can differ in the amount and diversity of available reading
materials such as books and magazines (Neuman & Celano,
2001). Children can build emergent literacy through high-quality
interactions with adults who read books to them in an emotionally
positive manner and elicit their feedback during book reading, for
example by use of dialogic (“wh”) questions (NASEM, 2017).
Research also points to cross-linguistic influences between emer-
gent literacy in L1 and L2 (Tabors et al., 2001) and cross-domain
influences between language and emergent literacy (e.g.,
Dickinson et al., 2010; Gardner-Neblett & Iruka, 2015; Rinaldi
& Páez, 2008). The design of the DRDP assessment reflects
these views; that children’s early language and literacy develop-
ment (in L1 and L2) are intertwined, and earlier skills are develop-
mental precursors to later reading and writing abilities.

Linguistic Distance and DLLs’ Language and Literacy
Development

Linguistic distance is an emerging hypothesis for explaining, in
part, the magnitude and ease of cross-language transfer (Floccia et
al., 2018). The main idea is that the overlap between a child’s L1
and L2 in aspects of oral language and writing may facilitate transfer
and, ultimately, faster acquisition. Support for this hypothesis comes
from bilingual education studies suggesting that instruction in
Chinese, a relatively distant language from English, offers weaker
support for English L2 development than instruction in Spanish,
which has greater similarity with English (Valentino & Reardon,
2015; Wong-Fillmore et al., 1985). The literature contains studies
that measure linguistic distance and test its association with important
outcomes: Floccia et al. (2018) operationalized linguistic distance
using a quantitative assessment of morphology, word structures,
and grammar in linguistically diverse 2-year-olds. The authors
found that smaller linguistic distance positively predicted language
and early literacy outcomes in the child’s “additional language,” but
not in English. Many studies dichotomize linguistic distance into
binary groups for near distance (for similar languages) and far dis-
tance (for disparate languages): Blom et al. (2020) found that a near
group of 24-month-old emergent bilinguals had similar Dutch recep-
tive vocabularies as Dutch monolinguals, whereas the far group of
bilingual children were behind the monolingual group (in Dutch).
Using neuroscientific methods, Radman et al. (2021) found better
reaction times in cognitive switching tasks in a near group of adults
compared to a far group (language and nonlanguage switching
tasks). In sum, the empirical studies consistently show associations
between linguistic distance and relevant outcomes, but additional
research is needed to resolve contradictory or incomplete findings
and work toward more nuanced views of bilingualism. The current
study tested the linguistic distance hypothesis with children who
spoke five different home languages, using teacher report assessment
data and a developmental lens spanning early infancy through
kindergarten.

The Contributions of Quantitative, Longitudinal Research
to Understanding DLLs’ Language Development

Longitudinal research has contributed to evolving understand-
ings about DLLs’ language development. Historically, the litera-
ture has focused on the differences between Spanish-speaking
DLLs and their monolingual English-speaking peers in outcomes

such as expressive vocabulary, picture naming, word reading,
and verbal memory (Choi et al., 2018; Hoff & Ribot, 2017;
Jackson et al., 2014; Mancilla-Martinez & Lesaux, 2011; Páez et
al., 2007; Vagh et al., 2009). A central conclusion from this
research is that Spanish-speaking DLLs’ English language skills
lag behind those of their monolingual peers. However, the differ-
ences are not likely due to lower ability but rather differential
opportunities to learn English and/or culturally biased conceptual-
izations of ability (e.g., measuring outcomes only in English). For
example, Hoff et al. (2012) examined both English and Spanish
vocabulary and grammar development in 47 high-SES Spanish–
English DLLs and 56 non-DLLs aged 22–30 months. On average,
DLLs’ English development was behind that of the non-DLLs.
However, DLLs’ total vocabulary growth (L1 + L2) was equivalent
to non-DLLs’ growth in English. The conclusion was that DLLs
develop as rapidly and as much as their non-DLL peers, but their
opportunities to learn may be distributed over two languages.

The longitudinal research has also examined the sociolinguistic fac-
tors that can influence DLLs’ language trajectories. Hoff et al. (2014)
studied the association between parental L1 and expressive vocabu-
lary (English and Spanish) in 31 children aged 22–48 months, finding
that the group with two native Spanish-speaking parents showed
larger gains in total vocabulary (L1 + L2) than the group with one
native Spanish-speaking parent and one monolingual English-
speaking parent. Ribot et al. (2018) examined the relationships
between a child’s language preference for switching from a native lan-
guage to English and expressive vocabulary growth, finding that, after
controlling for English input at home, their choice to switch to English
was associated with a larger English vocabulary. These studies show
that DLLs’ opportunities to learn can depend on interactions between
language context and individual factors.

A small number of longitudinal studies have examined language
development in DLLs with home languages other than Spanish.
MacLeod et al. (2019) studied French or English vocabulary growth
in a 3.5- to 8-year-old sample of multilingual children with several
home languages (n= 106) and their monolingual peers (n= 211).
After controlling for child- and family-level variables, English/
French bilinguals (labeled Language Majority children) had (a) sim-
ilar rates of French or English vocabulary growth as the monolingual
children and (b) greater rates of French or English vocabulary growth
prior to school entry than the multilingual children who learned
Italian, Arabic, Greek, Spanish, German, Portuguese, Polish, or
Tagalog at home (i.e., Language Minority children). The distinction
between minority and majority status explained the differences in
French or English growth prior to school entry. A limitation is that
children’s growth in other home languages was not measured.
Floccia et al.’s (2018) longitudinal study examined the association
between linguistic distance and vocabulary in 2-year-olds learning
British English and one of 13 other languages. After controlling
for potential confounds (e.g., SES and language input), each of
three measures of linguistic distance predicted vocabulary produc-
tion and comprehension in children’s non-English language, “show-
ing, for the first time, that linguistic distance between the child’s two
languages predicts vocabulary outcome” (p. 1). In sum, as most lon-
gitudinal research with DLLs has focused on Spanish–English bilin-
gual children, additional research with DLLs from diverse language
backgrounds can help the field better understand variation in child-
ren’s language development, including the potential influence of lin-
guistic distance.
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Translating Research to Practice: Effective Early Education
for Culturally and Linguistically Diverse Populations

A strong research consensus states that, although bilingualism itself
is a characteristic associated with neurological, cognitive, and cultural
strengths and benefits (Kaiser et al., 2015; Murphey et al., 2014; Yow
& Markman, 2011), the DLL population faces pervasive opportunity
gaps in early childhood. This includes ECE teachers with inadequate
preparation (Castro, 2014), education systems with limited cultural
capacity (Montoya-Ávila et al., 2018), and culturally and linguisti-
cally biased assessment practices (Espinosa & Lopez, 2007; Ntuli et
al., 2014). These problemsmay be exacerbated for DLLswith disabil-
ities. It is widely agreed that supporting DLLs’ strong English profi-
ciency is a critical learning goal, but the nation’s de facto system of
English-only instruction (in part due to the lack of recruitment and
retention of bilingual ECE teachers), runs counter to decades of
research on the benefits of dual language models of ECE (e.g.,
Collier & Thomas, 2017). In addition, DLLs are more likely to live
in poverty and belong to less educated families than monolingual chil-
dren. The widely identified and discussed gaps in learning and devel-
opment between DLLs and their peers that begin early and persist
throughout the school are thought to be the product of these differen-
tial opportunities to learn (Aguirre-Muñoz & Amabisca, 2010).
Research demonstrates that high-quality ECE programs can support

early learning and development for all children and may provide even
greater benefits for children classified as DLLs (Sussman et al., 2022;
Yazejian et al., 2015; Yoshikawa et al., 2013). However, a clear and
consistent finding in the literature is that children classified as DLLs
do not have the same access to high-quality programs as their mono-
lingual peers (NASEM, 2017). Furthermore, DLLs’ opportunities to
learn can vary considerably across programs designed to be high qual-
ity (Jacoby & Lesaux, 2017). Aspects of quality that are thought to
support DLLs’ growth include strength-based views of bilingualism,
strong family engagement, and developmentally, culturally, and lin-
guistically responsive curriculum, instruction, and assessment
(Banerjee & Luckner, 2014; Castro et al., 2011; National Education
for the Association of Young Children, 2020). Cultural and linguistic
match between families and educators (Gaitan, 2012;Markowitz et al.,
2020) can support strength-based perspectives and family engage-
ment. Using assessment data to support high-quality, individualized
learning experiences, often called formative assessment, is considered
especially critical for DLLs because their broader range of develop-
mental experiences leads to increased needs for differentiation in the
classroom (Alvarez et al., 2014; Davison, 2019; Heritage et al.,
2012). Indeed, the current report aligns with research and theory show-
ing that early childhood educators can use developmentally informed
assessments that point to a child’s current skills, and their likely next
steps, to design effective and inclusive learning environments (see
Mangione et al., 2019; National Research Council [NRC], 2008).
Next, we describe our assessment—the DRDP—that was designed
for these purposes. But first, we briefly discuss federal policy that
guided the recent construction of early childhood assessment systems.

Supporting High-Quality Early Care and Education
(ECE) With Early Learning and Kindergarten Entry
Assessments (KEAs)

Aiming to address the need for valid and reliable assessments in
ECE settings and to support high-quality ECE for all children,

federal initiatives such as the National Education Goals Panel
(National Education Goals Panel [NEGP], 1995) prioritized efforts
to define the critical areas of early learning and development that
support school success. Later, the federal Race to the Top—Early
Learning Challenge (RTT-ELC) grant program and Enhanced
Assessment Grants supported state-managed efforts to design and
implement dozens of large-scale assessments, commonly referred
to as KEAs (Ackerman, 2018a; Weisenfeld et al., 2020), to assess
these critical areas. The assessments are used for various purposes:
for accountability (e.g., measuring and tracking the number of chil-
dren considered “ready” for school), to inform instructional prac-
tices with individual children, for formative evaluations that guide
program decisions, and as variables in research.

The RTT-ELC legislation stipulated that the assessments must be
valid, reliable, and fair for children with disabilities and limited
English proficient students. Many states designed and implemented
observational, or “authentic,” assessments, that rely on extended
teacher observations of children instead of the “direct” assessments
of student proficiency that generally rely on normative interpreta-
tions and have been implicated in deficit views of bilingualism
(see Atkins-Burnett, 2007; Castro & Artiles, 2021 for discussions
about issues with direct assessments). Ackerman (2018b) estab-
lished criteria for evaluating the validity of KEAs with kindergarten-
ers classified as English learners (ELs), who are commonly regarded
as children whose English skills are not yet developed enough to per-
mit their access to English language curricula. The criteria focused
on two assessment purposes: accurately documenting children’s
knowledge and informing instruction. The validity criteria included
the degree towhich assessments contained EL-specific content at the
item level (i.e., accurate and culturally relevant item-level transla-
tions and exemplars), linguistic accommodations (e.g., allowing stu-
dents to use any language and nonverbal cues), and other features
such as evidence of psychometric reliability and measurement
invariance for ELs. Ackerman evaluated nine purposely selected
KEAs and their materials, placing the assessments into three
major groups within a less to more continuum based on the degree
to which evidence supported the use of the measures with ELs.
Among the nine instruments, only two assessments—both versions
of DRDP (California and Illinois)—met the criteria for the highest
category of linguistic support. The conclusion was that DRDP pro-
vides a robust set of EL-specific supports and has a portfolio of
EL-relevant reliability and validity studies. NASEM (2017) recog-
nized that, given the limited assessment options, the DRDP is a suit-
able tool for use with DLLs, although additional validation work is
sorely needed.

The Desired Results Developmental Profile (DRDP)
Assessment

The DRDP is an observational measure: Teachers use rubrics to
rate children’s observable behaviors based on early learning stan-
dards (called “foundations” in California). To inform their ratings,
teachers collect evidence through observation and documentation.
A teacher’s ratings reflect assessment in NEGP’s (1995) five
essential domains as well as several optional domains for History
& Social Science, Visual and Performing Arts, English Language
Development, and Spanish Language Development. The DRDP is
separated into three versions, called age levels, for use in (a)
infant/toddler group care settings, (b) preschool classrooms, and

SUSSMAN, DRANEY, AND WILSON4

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

C
on
te
nt

m
ay

be
sh
ar
ed

at
no

co
st
,b

ut
an
y
re
qu
es
ts
to

re
us
e
th
is
co
nt
en
ti
n
pa
rt
or

w
ho
le
m
us
tg

o
th
ro
ug
h
th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n.



(c) kindergarten classrooms. The three age levels are psychometri-
cally linked into a single measurement continuum (Karelitz et al.,
2010). Brief DRDP versions, called Views, are also available (see
Supplement 1 in the online supplemental materials or Draney et
al., 2022, for more information). This study uses the complete ver-
sion of the instrument, named the Comprehensive View. An online
DRDP data system displays child-level reports that describe child-
ren’s strengths.
The DRDPwas designed to serve the needs of multiple users at dif-

ferent levels of education (see NRC, 2008; Stiggins, 2008). In prac-
tice, DRDP results are summarized at the child, classroom,
program, district, and statewide levels for continuous improvement
and planning for curriculum, instruction, and school environments
(Yun et al., 2021). Evaluations use DRDP data to examine the impact
of agency-wide efforts to strengthen children’s learning and develop-
ment (e.g., McCarthy et al., 2020). Evidence from districts suggests
that the DRDP has had positive effects related to systems change:
DRDP has been used to vertically align developmentally appropriate
curriculum and instruction in preschool, kindergarten, and first grade;
has been described as a centerpiece for family discussions about what
children know and can do; and has been used to inform strategic dis-
trict initiatives aimed at boosting child development in specific con-
tent areas (Yun et al., 2021). Several small-scale qualitative studies
based on reports from teachers and program administrators indicate
that DRDP helps teachers better understand their students (Illinois
State Board of Education, 2020), benefits teaching and instructional
planning (Cannady et al., 2019), and improves program quality and
teachers’ knowledge and instructional skills (Khalegi, 2010).

Relating Assessment Scores Back to the Early Learning
Standards: A Learning Progressions Approach

The DRDP was designed using learning progressions (Duschl et
al., 2011; Heritage, 2008; Wilson & Lehrer, 2021) in the context of
a construct modeling (Wilson, in press) approach to assessment
design. The learning progressions are part of an assessment model
that is used to translate DRDP’s conventional scaled scores into infor-
mation about children’s observable developmental skills, capacities,
and behaviors. Learning progressions are commonly described
as successively more sophisticated ways of thinking and behaving
that tend to follow one another as children mature and learn. As
is typical, the DRDP’s item-level learning progressions were designed
to be granular interpretations of learning standards: they are grounded
in developmental research, organized around central ideas
and milestones in child development, and aim to operationalize
what children need to know and be able to do to progress through
the standards as their ideas and skills develop over time (Mangione
et al., 2019).
The DRDP’s learning progressions for language and literacy

development encompass 10 areas, including language comprehen-
sion, expression, phonological awareness, and interest in literacy
(see Supplement 1 in the online supplemental materials for addi-
tional details). Each area is a DRDP item. The three DRDP age levels
contain different sets of developmentally appropriate items. For
example, all age levels contain language items, whereas assessment
of most literacy skills begins with the Preschool age level. The addi-
tional literacy items for older children assess understanding of print
concepts, reading comprehension, letter and word knowledge, and
emergent writing.

Each DRDP item has its own observational guide that operation-
alizes the steps in learning and development within a domain.
Figure 1 contains the Preschool age level observational guide for
the Communication and Use of Language (Expressive) item.
First, the major steps in the learning progression are summarized
as four major categories of development (Responding, Exploring,
Building, and Integrating) and nine successive developmental levels
intended to span the range of preschool milestones. Second, the
developmental levels contain summary definitions and examples
that describe what it means to progress toward more mature
understandings and performances. The DRDP manual (https://
www.desiredresults.us/drdp-forms) contains rich descriptions and
exemplars for each item and developmental level.

Importantly, learning progressions are not considered stage mod-
els, fixed, or immutable. They articulate what are thought to be reg-
ular and predictable sequences of development in most children,
such as those aspects of language development that tend to progress
similarly for bilingual and monolingual children (see Hammer et al.,
2014). Learning progressions should be seen as general tendencies
rather than strict orders. Learning emerges in response to a curricu-
lum, slippage is typical, and different cultural and linguistic environ-
ments can support and ascribe different meanings to behaviors (e.g.,
Saxe, 1988).

Pedagogically Relevant Assessment Scores

A child’s location within a item-level learning progression is an
indicator of their current skills and capacities with implications for
their likely next step(s). However, with over 50 items in the full ver-
sion of the DRDP, it is usually impractical to examine each child’s
location on each individual item—especially for those who seek to
understand broad trends across children (e.g., decision makers at
the program and policy levels). Aiming for an efficient means of pro-
viding pedagogically relevant information, the DRDP’s psychomet-
ric framework translates a child’s scaled score in a domain, such as
Language and Literacy Development, into a developmental level for
that domain. The assessed developmental level implies a child’s
position wihtin the item-level learning progressions. Figure 2 con-
tains a schematic of this procedure and its products: The horizontal
line in Part A represents the child’s DRDP score along a unidimen-
sional continuous latent variable, created by scaling raw scores from
items within a domain using a polytomous Rasch model (Masters,
1982). Part B shows that the child’s scaled score of −4.8 logits
falls within the Exploring Earlier (EE) developmental level. Part C
shows that a child assessed at the EE developmental level is expected
to be at the EE level for most or all items within the domain (though
this is not always the case—see below). Knowing that a child is at the
EE level, a teacher may efficiently scan the developmental mile-
stones across all items within the domain to understand and summa-
rize the child’s development. Similarly, a teacher or administrator
may examine the distribution of developmental levels in a group
of children. To create the developmental levels in Part B, a
Rasch-based standard-setting method in the item mapping family
(Diakow et al., 2013; see also Draney & Wilson, 2011) was used
to partition the latent variable’s distribution into 11 successive lev-
els. The width of each level corresponds to the relative amount of
development that is likely to result in a child passing through the
level. The widths were set by the item parameters that account for
knowledge and skills that emerge earlier or later in development
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and the time in-between the emergence of developmental skills and
behaviors. Sussman et al. (2021) used a classification accuracy
approach to examine the agreement between a child’s developmental
level and each of their item levels for the five major DRDP domains.
In a sample of 1.5 million assessments (with some children observed
more than once), the authors found an average of 69% agreement
between the developmental (domain) level and the item level.
When the criterion was relaxed to include adjacent categories, agree-
ment climbed to 94%. Although the developmental level is not a
substitute for teacher judgment, it is a psychometrically accurate
and efficient source of information to support understanding, com-
munication, and planning. The current study is the first published
account of the use of DRDP’s developmental levels as a lens to ana-
lyze children’s developmental trajectories.

Current Study

This longitudinal analysis explores variation in young children’s
language and early literacy trajectories for three main purposes:
(a) to test the degree to which a linguistic distance hypothesis
explains variation between home languages; (b) to explore how
the results may be applied to support more effective education for
children from culturally and linguistically diverse families; and (c)
to evaluate the cross-linguistic applicability of the DRDP’s develop-
mental levels and learning progressions. This secondary analysis of
large-scale, longitudinal assessment data from public ECE and kin-
dergarten programs in California used multilevel growth curve anal-
yses to examine children’s language and literacy trajectories. We
focused the analysis on how children’s growth trajectories

progressed through the DRDP’s developmental levels and to what
extent home language moderated growth. Initially, a model-building
process established a suitable model of development from early
infancy through kindergarten. Then, the associations between child-
ren’s developmental trajectories and 23 home language categories
were explored. The developmental trajectories were interpreted in
the context of a learning progression that translated quantitative
results into information about children’s developmental milestones.
A linguistic distance hypothesis was tested for the five home lan-
guages with adequate data across the entire early infancy through
kindergarten age distribution: Arabic, Cantonese, English (monolin-
gual), Mandarin (Putonghua), and Spanish. According to the lin-
guistic distance hypothesis, the estimates for children who spoke
Spanish were predicted to be greater than those who spoke Arabic
or a Chinese language. Compared to the existing quantitative litera-
ture, the current study aims to describe children’s development and
variation over a very wide age span (early infancy through kinder-
garten), with precision (via a large, diverse sample and polynomial
regression), and with pedagogical relevance (via interpreting the
results using the DRDP’s developmental levels).

Method

Participants

The full sample contained 1,035,370 observations of 519,142
children within 4,543 programs who were rated by their teachers
using the DRDP (Comprehensive) between Fall 2015 and Spring
2018. The final regression model used an analytic subsample of
843,349 observations from 453,468 children. Importantly, the

Figure 1
An Excerpt From the Desired Results Developmental Profile Assessment

Note. From DRDP (2015): An Early Childhood Developmental Continuum: Preschool Comprehensive View
(p. 15), by the California Department of Education, Early Learning and Care Division and Special Education
Division, 2015. Copyright by the California Department of Education. Reprinted with permission. See the online
article for the color version of this figure.
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participants attended publicly funded infant/toddler, preschool, and
kindergarten programs in California and are representative of a cul-
turally and linguistically diverse population of children from low-
income families (not the U.S. population). Most children met
California’s Title 5 income-eligibility requirements, with priority
given to children whowere considered at risk and those with greatest
financial needs. Data on children’s socioeconomic status were not
available to analyze, but the sample represents a low-income SES
stratum. The DRDP is state mandated in publicly funded infant/tod-
dler and preschool programs, so the sample approaches measure-
ment of the entire public ECE population in California.
Children’s demographics were reported by their teachers (or sup-

port staff) using online software (see Supplement 1 in the online sup-
plemental materials for more information about demographic data
collection). Demographic information refers to the full sample
unless otherwise noted. The children were 3–80 months of age at
assessment. The grand mean age across observations was
50.1 months (SD= 11.5). Children were assessed between 1 and 9
occasions (M= 2.0, SD= 1.03). Thirty-four percent of children
were assessed once, 45% twice, 13% thrice, and 8% four or more
times. Ninety-eight percent of the sample attended a single program,
hence the effect of child mobility at Level 3 (i.e., switching pro-
grams) was ignored. Answers to a set of questions determined
each child’s DLL status, home language, whether a teacher spoke
the child’s home language with the child (i.e., language match),
and other demographic information. Children were classified as
DLLs based on the teacher’s yes or no answer to the following

question: Is a language other than English spoken in the home?
Teachers were also asked to list the child’s home language(s)
using seven options (English, Spanish, Vietnamese, Cantonese,
Hmong, Tagalog/Pilipino, and Other [specify]). Children with
more than one non-English language were classified as
Multilingual. A language match between teacher and child was
determined to occur if the teacher reported using the child’s
home language with the child (teachers were asked to report
Language(s) used with this child). Teachers were also asked to report
the type of childcare setting: Table 1 shows the levels of the setting
variable. State school specifically refers to the California State
Preschool Program (CSPP). Finally, teachers were asked whether
a child was in special education (had an Individualized
Education Plan or Family Support Plan) and the child’s race/ethnic-
ity and sex.

Table 1 contains the distribution of teacher-reported variables in
the sample, cross-tabulated with DLL status. Overall, 51% of the
sample were classified as DLLs. The top section of the table contains
variables that do not change within children (race/ethnicity and sex),
and n reflects the number of participants. As expected, racially/eth-
nically diverse students were overrepresented among DLLs. The
bottom section of the table contains variables that may change
both within and between children over subsequent measurement
occasions (i.e., childcare setting, teacher/student language match,
and special education status) and lists the total number of observa-
tions. Thirteen percent of children had a childcare setting that
changed. A child’s setting could change, even if they remained in

Figure 2
Connections Between Desired Results Developmental Profile (DRDP) Scaled Scores,
Developmental Levels, and Learning Progressions

Note. Adapted fromDRDP (2015): A Developmental Continuum From Early Infancy to Kindergarten Entry:
Infant/Toddler View for Use With Infants and Toddlers, by the California Department of Education, Early
Learning and Care Division and Special Education Division, 2015, and from DRDP Technical Report for
Early Infancy Through Kindergarten: Structural Validity and Reliability, by K. Draney, J. Sussman, P.
Gochyyev, K. Kriener-Althen, E. K. Newton, & P. Mangione, 2022. Copyright by the California
Department of Education. Adapted with permission. See the online article for the color version of this figure.
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the same program, because of program-level changes (e.g., a child
care center was awarded a state school contract) or child-level
changes (e.g., a change in family eligibility for state school resulted
in the child switching to a different class in the same program).
Seven percent of children had a language match that changed, and
5% had a special education status that changed. The number of
DLLs and non-DLLs was balanced across sex, setting, and special
education status. The preponderance of children in State School
and Head Start settings reflects the nature of public preschool oppor-
tunities in the state. Forty-five percent of DLLs’ teachers reported
speaking the child’s home language (i.e., a language match).
Table 2 contains the distribution of home languages in the sample

(including English) where n equals the number of children. The orig-
inal language variable contained 64 languages, but those with fewer
than 200 children were reassigned to the “Other” category. Many
languages were represented in sufficient number for growth model-
ing, but as shown in the next section, there were relatively few
assessments completed for very young children. A child’s home lan-
guage may not vary over time: discrepancies across different mea-
surement occasions (which occurred in 8% of children) were
resolved by setting the child’s home language to their final observa-
tion, when a teacher would be expected to know the child best.
However, results allowing language to vary within children were
essentially identical.

Data

Longitudinal Structure of the Data

The longitudinal dataset has varying assessment occasions (assess-
ments at varying points in time) and unequal spacing between occa-
sions (time intervals between adjacent occasions were not constant
over time or across children). Figure 3 depicts the data’s longitudinal
structure in the analytic sample for the final model. The graph contains

Table 2
Sample Size by Home Language

Home language n %

Arabic 3,570 0.69
Armenian 933 0.18
Cantonese 4,450 0.86
Chaldean 679 0.13
English (non-DLL) 253,090 48.75
Farsi 1,219 0.23
French 236 0.05
Hindi 570 0.11
Hmong 1,341 0.26
Japanese 263 0.05
Khmer 499 0.1
Korean 1,072 0.21
Mandarin (Putonghua) 1,642 0.32
Multilingual 533 0.1
Pashto 213 0.04
Portuguese 397 0.08
Punjabi 2,072 0.4
Russian 574 0.11
Spanish 209,549 40.36
Tagalog 1,239 0.24
Urdu 369 0.07
Vietnamese 4,473 0.86
Other 27,146 5.23
Missing 3,013 0.58
Total 519,142 100

Note. DLL= dual language learner.

Figure 3
Longitudinal Structure of the Data

Note. A rough visualization of the longitudinal structure of the data con-
taining 453,468 horizontal lines, one line per child, where the beginning
of each line shows the child’s age at their first assessment and the end of
each line shows the child’s age at their final assessment. Apparent vertical
lines denote children with single assessments.

Table 1
Sample Size by Demographic and DLL Status

Demographic variable

DLL Non-DLL

n % n %

Observations that vary only between children (n= children)
Race/ethnicity
Asian/Pacific Islander 23,929 9.0 13,389 5.3
Black 3,180 1.2 43,641 17.2
Hispanic 218,246 82.0 124,835 49.3
White 9,984 3.8 53,170 21.0
Other 9,220 3.5 17,157 6.8
Missing 1,493 0.6 898 0.4
Total 266,052 100.0 253,090 100.0

Sex
Female 133,125 50.0 125,760 49.7
Male 132,798 49.9 127,234 50.3
Missing 129 ,0.1 96 ,0.1

Observations that may vary within and between children
(n= observations)

Childcare setting
Center-based 35,119 6.5 41,533 8.4
Family care 10,508 2.0 11,083 2.2
Head Start 139,627 26.0 128,132 25.8
State school 274,513 51.0 242,208 48.7
Other 16,770 3.1 18,910 3.8
Missing 61,487 11.4 55,480 11.2
Total 538,024 100.0 497,346 100.0

Language match
Yes 242,103 45.0 497,346 100
No 292,504 54.4 0 0
Missing 3,417 0.6 0 0

Special education
Yes 29,609 5.5 27,527 5.5
No 457,945 85.1 426,377 85.7
Missing 50,470 9.4 43,442 8.7

Note. DLL= dual language learner.
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453,468 horizontal lines; one per each child in the analytic subsample.
Each line tracks the assessment window (first to final) for a child as a
function of their age. The child IDs on the y-axis were sorted by initial
age to show stairsteps of cohorts—children who received their first
assessment at the same age. Each line’s horizontal length tracks the
number of months that elapsed between the first and the final assess-
ment. Some details are obscured: the number of assessments between
the first and last cannot be discerned. The apparently vertical lines at
the front of the stairsteps denote children with single assessments, but
such children cannot be seen prior to about 40 months (the steps are
more densely packed). Despite these limitations, the graph accurately
shows that (a) the longitudinal data are an amalgam of overlapping
assessments, and (b) the amount of information available for estimat-
ing growth trajectories changes with age. DLL status was balanced
across different ages. Supplement 2 in the online supplemental mate-
rials contains information about the data structure for children with
different home languages.

Individual Growth Trajectories

It is common to plot raw data to examine variation and justify the
functional form of the modeled trajectories. Figure 4 contains a spa-
ghetti plot with 150 randomly sampled Level 2 clusters (children),
ignoring cases with only one observation. Each line graphs the
changes in a child’s assessment scores from their first through their
final assessment. Each child was assessed between 2 and 4 occasions.
The graph shows steeper slopes in the 40- to 60-month range than ear-
lier months, suggesting an acceleration in learning and development
around this time. The graph also shows the possibility of an increase
in variance with age, which is allowed for within the model and does
not threaten the accuracy or consistency of the estimates.

DRDP Age Levels

As mentioned in the introduction, the current DRDP is a set of
three vertically scaled instruments designed to measure children’s
learning and development in three age levels: infants and toddlers,
preschoolers, and kindergarteners. Table 3 contains descriptive

statistics for the DRDP outcome, separated by age level, for the
519,142 children in the full sample. Assessments without an age
level were marked as missing. Importantly, developmental trajecto-
ries may be influenced by measurement artifacts of the different
instrments (e.g., floor and ceiling effects). Hence, the trajectories
reported in the results, based on the full data, were replicated
using censored data samples: trajectories from 0 to 36 months
were replicated using data from the infant/toddler age level only,
and the trajectories from 0 to 60 months were replicated without
the kindergarten age level. In all cases, the results were closely com-
parable between the full and censored datasets. Qualitatively, the tra-
jectories were indistinguishable across datasets and quantitative
differences had negligible practical significance.

DRDP Validity, Reliability, and Fairness

An assessment’s validity is for a specific purpose, and the DRDP
serves multiple purposes, including (a) measurement of individual
children’s development; (b) teacher reflection and instructional plan-
ning; (c) collaboration with families; (d) support for aligning curricu-
lum, instruction, and assessment across school levels (infant/toddler,
preschool, and elementary school); (e) a context for teacher profes-
sional development; and (f) data use at the program and policy levels.
Decades of DRDP development, validation, and use have produced a
corpus of information: descriptions of alignment with California’s
early learning standards (called Learning Foundations), standard-
setting activities, examinations of cultural and linguistic responsive-
ness, and other reliability and validity evidence. An exhaustive review
is beyond the scope of this paper, but the annotated bibliography in
Supplement 3 in the online supplemental materials contains many
details. In addition, Supplement 1 in the online supplemental materi-
als contains a summary of the DRDP training program that includes
online modules, a YouTube channel, webinars, group training,
one-to-one consultations, and coaching. The remainder of this section
summarizes salient reliability and validity evidence.

First, interrater reliability is crucial for an observational assess-
ment. The DRDP has a portfolio of studies conducted across various
DRDP generations that show adequate to strong interrater reliability
(see Supplement 3 in the online supplemental materials). A recent
study calculated Cohen’s weighted κ values between 0.77 and
0.88 for pairs of infant/toddler raters, 0.68–0.81 for pairs of pre-
school raters, and 0.40–0.68 for pairs of kindergarten raters
(WestEd, 2022a). The lower agreement between kindergarten raters
did not match prior studies showing similar agreement across age
levels and was attributed to the use of secondary raters who were
unfamiliar with the children. Second, a potential criticism levied
against the DRDP (Stipek, 2019) is that the correlations between

Table 3
Distribution of Language and Literacy Scaled Scores (in Logits) for
Different DRDP Views

Age level M SD Min Max n

Infant/toddler −3.23 2.40 −10.64 0.07 108,815
Preschool 1.03 2.34 −10.64 6.13 914,735
Kindergarten 3.97 3.02 −0.17 12.99 11,810
Missing −0.05 2.09 −3.65 3.01 10
Total 0.62 2.72 −10.64 12.99 1,035,370

Note. DRDP=Desired Results Developmental Profile.

Figure 4
Spaghetti Plot of Trajectories for 150 Randomly Sampled
Children (n. 1 Observation Per Child)

Note. See the online article for the color version of this figure.
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children’s scores in multiple dimensions are “too high,” and this may
indicate that the assessment lacks discriminant validity. However,
WestEd (2022b) documented patterns of convergent evidence
(moderate correlations with direct assessments designed to measure
similar skills) and discriminant evidence (lower correlations with
dissimilar assessments). Additionally, Sussman and Gochyyev
(2019) showed that the different dimensions captured patterns of
children’s strengths and weaknesses that would be ignored by a uni-
dimensional version of the assessment. For instance, 11% of a pre-
school sample had a statistically significant discrepancy between
their language and literacy score and their DRDP score for another
dimension, with a practically significant median discrepancy equal
to 6.7 months of development. The multidimensional approach pro-
vides greater opportunities for early detection of children’s specific
challenges, and ample additional evidence exists to support the cur-
rent DRDP’s multidimensional structure (Draney et al., 2022).
Third, certain types, or strands, of validity evidence are salient across
multiple purposes: the DRDP was aligned with the breadth and
depth of content within California’s early learning goals, including
the Infant/Toddler Learning and Development Foundations,
Preschool Learning Foundations, and Kindergarten Content
Standards, including the Common Core State Standards, and the
Next Generation Science Standards (Kriener-Althen et al., 2020).
The reliability of DRDP’s Language and Literacy Development
scale is in the r. .9 range across different age levels, including
with culturally and ethnically diverse samples (see Vogel et al.,
2008). Invariance studies have found no differential item function-
ing (DIF) with DLLs, special education students, and multiple
racial/ethnic groups (Draney et al., 2022). Again, a comparative
analysis judged DRDP as having strong potential for culturally
and linguistically responsive assessment (Ackerman, 2018b).
Finally, it should be noted that validity concerns exist with all
forms of child assessment including direct assessments (Waterman
et al., 2012) and checklists (Bagnato et al., 2014). Readers may
refer to NRC (2008) for a balanced discussion.

Data Analysis

This study modeled developmental trajectories, or growth curves,
in language and literacy using a linear mixed-effects modeling
framework. This is sometimes called multilevel modeling (Rabe-
Hesketh & Skrondal, 2022) or hierarchical linear modeling
(HLM). The outcome variable was each child’s Language and
Literacy Development score from the DRDP assessment, which is
regarded as the most accurate and useful DRDPmeasure of language
and early literacy with all children (Desired Results Collaborative
Research Group, 2018). The multilevel modeling approach ignores
measurement error in the outcome variable, but it is a common
method in the developmental literature (e.g., Choi et al., 2018;
Winsler et al., 2014), is a flexible framework for modeling longitu-
dinal data with varying occasions and unequal spacing between
occasions, and it produces consistent and unbiased estimates of
the growth trajectories from latent dependent variables with hetero-
skedastic measurement error (Wang et al., 2019).
In terms of missing data, some of the variables had complete data

(DLL status, DRDP score). Other variables had,0.5% of cases with
missing data (race/ethnicity, sex). Analyses found no meaningful
correlations between missing data and DRDP outcomes (e.g., the
point-biserial correlation between missing race/ethnicity and

DRDP score was 0.005). Several additional missing data-related
concerns were explored: First, missing child-level data resulted in
about 66,000 cases being dropped for an analytic n of 453,468 in
the final model. The correlations between these missing data and
the DRDP outcomewere very small. Exploratory analyses compared
models with and without the variables that caused most of the cases
to be dropped from the models (special education status and child-
care setting). The direction, magnitude, and significance of the effect
estimates were comparable between models. Since the goal was to
isolate the effect of home language, all variables were included in
the final models. Second, selection bias mechanisms were consid-
ered but judged unlikely. DRDP is a state-mandated assessment,
and the results generalize to a public ECE population that is required
to complete the assessment. Third, models were tested using only the
109,107 children in the sample with three or more observations. The
estimates were comparable with the full model and the trajectories
were qualitatively identical. In sum, analyses found little evidence
of consequential effects of missing data.

Multilevel Growth Curve Modeling

The analysis used multilevel modeling to estimate relationships
between the dependent variable (each child’s DRDP scaled score)
and other variables. Supplement 4 in the online supplemental mate-
rials contains detailed information about the multilevel regression
analyses including equations: This section provides an overview.
The first research question asked how children progress through
the DRDP developmental levels. To address this question, A three-
level model (assessments, nested in children, nested in programs)
was used to regress DRDP Language and Literacy Development
scores on age, DLL status, sex, race/ethnicity, special education sta-
tus, setting, and language match. The result produced a growth tra-
jectory from birth through 60 months. Child age was centered at
3 years because this is when many children enter center-based
ECE programs and there were benefits to interpreting some effects
at this age (rather than at zero). The Level-3 variablewas each child’s
program, not their teacher, because (a) many children in ECE pro-
grams have multiple teachers and fluid classrooms and (b) account-
ing for higher level variance supports accurate standard errors. The
model included squared and cubic terms for age to relax the assump-
tion of linear growth and give the trajectories flexibility. The results
present three models of increasing complexity designed to address
this research question. The α level was set to 0.001 for the three mod-
els due to the large sample sizes.

The second research question asked how home languagemoderates
children’s growth trajectories. To address this question, the DLL var-
iable from Equation 1 was replaced with a set of dummy variables for
23 different home language categories. This parameterization set the
baseline category to English (non-DLLs). Ethnicity/race variables
were dropped because of multicollinearity (e.g., Spanish and
Hispanic). Full interactions between home languages and the age
terms were included to allow each groups’ trajectories to conform to
the data. As before, child agewas centered at 3 years. For this research
question, an α level of 0.05 was applied because disaggregation by
home language and other variables produces some small cell sizes.

The Results section focused on interpreting growth trajectories
and their variation across 23 different home language categories.
However, only five home languages had minimally adequate (n ≥ 10)
numbers of children under 10 months old to support complete
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birth through kindergarten growth trajectories: Arabic, Cantonese,
English (non-DLL), Mandarin (Putonghua), and Spanish. The
other 18 languages were analyzed at other points on the age distribu-
tion, where adequate data existed. Some results were interpreted in
terms of standardized effect sizes (ES) or months of typical child
development: the denominator for the ES calculation was the within-
age pooled standard deviation of the DRDP outcome. The denomi-
nator for the months of development calculation was the simple mar-
ginal linear growth per month in the full sample.

Transparency and Openness

The full sample contains all cases in a state database with valid
DRDP scores (in the Language and Literacy Development domain,
Comprehensive View) for years 2015–2018 that used the correct
DRDP age level for the participant’s age (e.g., we excluded cases
where Infant/Toddler age level was used with children 3+ years
old). The resulting dataset is the “full sample.” We conducted anal-
yses in Stata/MP 16.1 (StataCorp, 2019), including multilevel mod-
eling with the mixed, cov(un) command. As this study is based on
historical data, it was not preregistered and, presently, the data and
analysis code are not publicly available.

Results

DLLs’ and Non-DLLs’ Language and Literacy
Trajectories

Consistent with the focus of this paper, the results emphasize the
interpretation of developmental trajectories and variation associated
with home language. The first research question asked how children

progress through the DRDP developmental levels. To address this
question, each child’s DRDP score was regressed on their age, DLL
status, special education status, sex, race/ethnicity, childcare setting,
and teacher–child language match. The results are interpretable as a
model for expected growth, as a function of age, after controlling
for the variables in the model (i.e., a developmental trajectory).

Table 4 contains the regression coefficients from three models
that show steps in the model-building process. The regression
coefficients, on a logit scale, are descriptive: They do not imply
that certain factors cause less or greater child development. Model
1 is a three-level variance components model with random intercepts
at Level 2 and Level 3. The intraclass coefficient (ICC) for Model 1
was 0.52 at Level 1 and 0.33 at Level 2. The values were above the
conventional cutoff of 0.1 that indicates the need for multilevel mod-
eling. Model 2 added fixed effects and the analytic sample size
decreased to 843,115 observations (and a mean of 1.9 observations
per child). The fixed effects include squared and cubic terms for
child age to relax the assumptions of linear growth and allow the
growth curve to take the functional form implied by the data. Age
and Age3 were significant in this model: Age2 became nonsignifi-
cant when Age3 was added, but a likelihood ratio (LR) test
showed that the model with all three terms fit the data better than
the model with only Age and Age2, χ2(1)= 15,160, p, 0.001.
All the binary fixed effects were significant and were retained.
Each of the categorical variables (e.g., race/ethnicity) contributed
significant contrasts and was retained. Model 3 added a random
coefficient at Level 2, allowing each child to have their own trajec-
tory. The LR test showed that Model 3 had better fit to the data than
Model 2, χ2(2)= 3,877, p, 0.001, and was retained as the final
model. The squared correlation between raw and predicted scores

Table 4
Regression Coefficients for Children’s Growth Trajectories

Model 1 Model 2 Model 3

Coef. z SE Coef. z SE Coef. z SE

Fixed part
Age 0.15*** 319.4 −4.6E−04 0.14*** 307.8 −4.6E−04
Age2 2.9E−06 0.2 −1.3E−05 1.5E−05 1.2 −1.3E−05
Age3 7.1E−05*** 112.0 −6.4E−07 8.2E−05*** 126.2 −6.5E−07
Dual language learner −0.46*** −67.8 −0.01 −0.46*** −67.4 −0.01
Female 0.34*** 72.0 −4.7E−03 0.34*** 72.0 −4.7E−03
Black −0.03** −2.9 −0.01 −0.03 −2.5 −0.01
Hispanic −0.14*** −17.5 −0.01 −0.14*** −17.3 −0.01
Asian/Pacific Islander −0.03** −3.1 −0.01 −0.04*** −3.8 −0.01
Other race/ethnicity −0.11*** −8.0 −0.01 −0.11*** −7.9 −0.01
Special education −0.72*** −75.8 −0.01 −0.72*** −75.6 −0.01
Language match −0.11*** −17.0 −0.01 −0.11*** −16.5 −0.01
Family care 0.20*** 5.7 −0.04 0.19*** 5.6 −0.03
Head Start 0.07*** 4.7 −0.01 0.06*** 4.5 −0.01
Other settings −0.05** −2.9 −0.02 −0.05** −2.9 −0.02
State school −0.10*** −9.0 −0.01 −0.10*** −9.2 −0.01
Constant 0.49 19.5 −0.03 −1.56 −78.0 −0.02 −1.53 −76.5 −0.02

Random part
SD (site) 1.67 0.89 0.89
SD (child) 1.29 1.15 0.97
SD (age) 0.03
Correl (age, child) 0.10
SD (residual) 2.01 1.36 1.34
Log likelihood −2,351,750 −1,647,038 −1,645,100
N 1,035,370 843,115 843,115

* p, .05. ** p, .01. *** p, .001.
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(i.e., R2) was 0.50, indicating excellent fit. The small random coef-
ficient for age (0.03) and the small correlation between the child-
level random intercept and random slope (0.1) show that children
who started lower tended to grow slightly less, and vice versa. The
random intercepts standard deviations for site (0.89) and child
(0.97) provide an idea of the variability around the mean growth
trajectory.
Figure 5 contains a graph of the estimated average growth trajec-

tory derived from Model 3, shown as a solid black line. The printed
width of the line is often greater than that of its 95% confidence inter-
val, which was graphed but only visible only in the left tail. The
DRDP developmental levels are demarcated by horizontal dotted
lines and labeled in the right column. Changes in the steepness of
the line’s slope are interpretable as changes in the rate at which chil-
dren tend to progress through the logit scale, which, as mentioned, is
alsometered out in the (non-equidistant) levels. The trajectory shows
an initial period of relatively rapid growth (0–10 months), followed
by a decrease in the growth rate (10–30 months), a plateau
(30–45 months), and then an acceleration (.45 months). Post hoc
tests showed that these patterns were robust across DLL status and
the age level-restricted datasets described in the method.
We can also interpret the trajectory in Figure 5 in terms of develop-

mental levels. Development was more rapid during Responding
Earlier (RE), slowed duringResponding Later (RL) and EE, plateaued
through Exploring Middle (EM) and Exploring Later (EL), and then
accelerated again through the three Building levels (Building Earlier
[BE], Building Middle [BM], and Building Later [BL]). Changes in
a developmental trajectory are forward looking: a slope that changes
toward the end of a developmental category is more related to the
milestones in the subsequent developmental category than the current
one. Those whowish to understand the developmental milestones that
children tend to beworking onwhen, for instance, development slows
during the RL to EE transition, may review those levels of the learning
progressions within the DRDP items—an illustrative example will be

discussed later. The slope changes may be caused by the relative dif-
ficulty of the developmental milestones, maturation, environment, or
some interaction thereof. Note that the three lowest levels (RE, RL,
EE) are also the widest, indicating that progression through these
stages requires a greater amount of development than later stages.
As per convention with developmental trajectories, the current results
reflect an estimated mean. In the real world, a population of children
will have a distribution of developmental levels.

Moderating Effects of Home Language

The second research question asked how home languagemoderates
children’s growth trajectories. To address this research question, each
child’s DRDP score was regressed on their age, home language, sex,
special education status, childcare setting, and teacher–child language
match. Home language was a nominal variable with 23 levels, and
English (non-DLL) was the reference category. Race/Ethnicity was
removed because of its collinearity with language. For this analysis,
the graph will be interpreted prior to the regression coefficients.

The graph in Figure 6 displays average estimated developmental
trajectories for the five home languages that were judged to have ade-
quate samples. Confidence intervals were omitted for clarity (see
Supplement 5 in the online supplemental materials for graphs with
confidence intervals). The trajectories are based on Model 4
(shown in Table 5) and are interpretable as the estimated differences
attributable to home language when the other variables are held
constant. The slopes for all five trajectories tended to decrease
between 10 and 30 months and then increase after 45 months. In
terms of between-group differences, on average, the groups of chil-
dren classified as DLLs showed less development along the learning
progression than their monolingual peers. For instance, at 3 years of
age, the difference between English and Spanish-speaking DLLs
was 0.59 logits (ES= 0.30), which translates into 3.6 months of

Figure 5
Children’s Average Language and Literacy Growth Trajectory

Note. The 95% confidence interval is shown (visible in the left tail).
RE=Responding Earlier; RL=Responding Later; EE= Exploring
Earlier; EM= Exploring Middle; EL= Exploring Later; BE=Building
Earlier; BM=Building Middle; BL=Building Later; IE= Integrating
Earlier.

Figure 6
Language and Literacy Growth Trajectories for Five Home
Languages

Note. RE=Responding Earlier; RL=Responding Later; EE=
Exploring Earlier; EM= Exploring Middle; EL= Exploring Later;
BE=Building Earlier; BM=Building Middle; BL=Building Later;
IE= Integrating Earlier. See the online article for the color version of
this figure.
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typical development. The differences between English and the four
groups of DLLs grew in early infancy, reached a maximum at around
30 months, and then narrowed as children approached school age.
For all four DLL groups, the growth rates accelerated in earnest dur-
ing early BE and, in middle BE, outpaced the growth for English
monolinguals. Cantonese-speaking children made especially strong
gains during the Building levels. A possible explanation for this
“catch-up” effect is that the effects of opportunity gaps started to
manifest around 1-year-old, and later, preschool participation helped
children to narrow the opportunity gaps and catch up to their peers.
The 0- to 10-month tail for the Arabic distribution is based on a small
number of children and should be interpreted with caution.

These results offer partial support for a linguistic distance hypoth-
esis: After controlling for the model covariates, children learning
Spanish (with greater similarity to English) demonstrated

Table 5
Regression Coefficients for Trajectories Disaggregated by Home
Language

Model 4

Coef. z SE

Fixed part
Age 0.14*** 244.0 5.7E−04
Age2 −2.0E−04*** −11.9 1.7E−05
Age3 8.5E−05*** 99.2 8.6E−07
Arabic −0.84*** −13.5 0.06
Armenian −1.13*** −7.6 0.15
Cantonese −0.71*** −15.3 0.05
Chaldean −1.11*** −3.7 0.30
Farsi −0.94*** −8.9 0.11
French −0.30 −1.6 0.19
Hindi −0.38* −2.3 0.17
Hmong −0.67*** −4.5 0.15
Japanese −0.58** −2.6 0.22
Khmer −0.67*** −3.3 0.20
Korean −0.57*** −5.4 0.10
Mandarin (Putonghua) −0.83*** −10.4 0.08
Multilingual −0.55*** −3.4 0.16
Other −0.70*** −27.2 0.03
Pashto −0.53 −1.8 0.30
Portuguese −0.56*** −3.6 0.16
Punjabi −1.41*** −12.6 0.11
Russian −0.50*** −4.2 0.12
Spanish −0.59*** −55.7 0.01
Tagalog −0.92*** −6.6 0.14
Urdu −0.77*** −4.1 0.19
Vietnamese −1.27*** −17.9 0.07
Arabic × Age 0.01* 2.5 0.01
Armenian × Age 0.02 1.3 0.02
Cantonese × Age 0.01 1.7 4.0E−03
Chaldean × Age 0.02 1.2 0.02
Farsi × Age 0.01 0.6 0.01
French × Age 0.02 1.0 0.02
Hindi × Age 0.02 1.0 0.02
Hmong × Age 0.01 0.7 0.01
Japanese × Age 0.04* 2.1 0.02
Khmer × Age −0.05 −2.0 0.03
Korean × Age 0.01 1.4 0.01
Mandarin (Putonghua) × Age 0.02* 2.2 0.01
Multilingual × Age 0.03 1.4 0.02
Other × Age 0.01*** 5.6 2.2E−03
Pashto × Age −0.02 −0.9 0.03
Portuguese × Age −4.3E−03 −0.3 0.01
Punjabi × Age 0.05*** 4.8 0.01
Russian × Age −0.01 −1.3 0.01
Spanish × Age 8.0E−04 1.0 8.3E−04
Tagalog × Age 0.03** 2.6 0.01
Urdu × Age −0.01 −0.8 0.02
Vietnamese × Age 0.03*** 4.7 0.01
Arabic × Age2 1.0E−03*** 3.9 2.6E−04
Armenian × Age2 2.5E−03 1.8 1.4E−03
Cantonese × Age2 6.5E−04*** 5.9 1.1E−04
Chaldean × Age2 −2.2E−05 0.0 2.0E−03
Farsi × Age2 1.1E−03* 2.5 4.4E−04
French × Age2 2.5E−04 0.4 6.7E−04
Hindi × Age2 1.0E−03 1.1 9.1E−04
Hmong × Age2 −1.1E−04 −0.2 5.5E−04
Japanese × Age2 9.1E−04 0.9 1.0E−03
Khmer × Age2 0.01** 2.9 2.0E−03
Korean × Age2 3.4E−04 0.9 3.8E−04
Mandarin (Putonghua) × Age2 8.2E−04** 2.9 2.8E−04
Multilingual × Age2 3.1E−04 0.2 1.6E−03
Other × Age2 1.0E−03*** 9.7 1.1E−04
Pashto × Age2 −5.7E−05 −0.1 1.0E−03

(table continues)

Table 5 (continued)

Model 4

Coef. z SE

Portuguese × Age2 4.9E−04 1.0 4.9E−04
Punjabi × Age2 1.6E−03** 3.1 5.2E−04
Russian × Age2 4.2E−04 1.1 4.0E−04
Spanish × Age2 4.4E−04*** 15.7 2.8E−05
Tagalog × Age2 1.6E−03* 2.4 6.6E−04
Urdu × Age2 1.7E−03** 2.6 6.7E−04
Vietnamese × Age2 2.5E−03*** 6.0 4.1E−04
Arabic × Age3 −4.4E−05*** −4.3 1.0E−05
Armenian × Age3 −7.2E−05 −1.9 3.9E−05
Cantonese × Age3 −8.0E−06 −1.3 6.1E−06
Chaldean × Age3 2.3E−05 0.4 6.2E−05
Farsi × Age3 −3.7E−05* −2.2 1.7E−05
French × Age3 −2.7E−05 −0.9 3.1E−05
Hindi × Age3 −6.4E−05* −2.0 3.2E−05
Hmong × Age3 −4.2E−06 −0.2 1.9E−05
Japanese × Age3 −7.5E−05 −1.9 4.0E−05
Khmer × Age3 −1.2E−04* −2.3 5.4E−05
Korean × Age3 −2.9E−05 −1.7 1.7E−05
Mandarin (Putonghua) × Age3 −3.2E−05* −2.4 1.3E−05
Multilingual × Age3 −3.9E−05 −0.9 4.2E−05
Other × Age3 −3.1E−05*** −7.6 4.1E−06
Pashto × Age3 6.9E−06 0.2 3.9E−05
Portuguese × Age3 −8.1E−06 −0.3 2.4E−05
Punjabi × Age3 −7.1E−05*** −4.3 1.7E−05
Russian × Age3 −1.1E−06 −0.1 1.9E−05
Spanish × Age3 −8.2E−06*** −6.1 1.3E−06
Tagalog × Age3 −6.7E−05** −3.3 2.1E−05
Urdu × Age3 −2.6E−05 −1.0 2.6E−05
Vietnamese × Age3 −7.5E−05*** −6.0 1.3E−05
Female 0.34*** 71.9 4.7E−03
Special education −0.72*** −75.5 0.01
Language match −0.10*** −15.0 0.01
Family setting 0.19*** 5.5 0.03
Head Start 0.06*** 4.5 0.01
Other settings −0.05 −2.9 0.02
State school −0.10*** −9.3 0.01
Constant −1.55 −80.1 0.02

Random part
SD (site) 0.90
SD (child) 0.98
SD (age) 0.03
Correl (age, child) 0.11
SD (residual) 1.34
N 843,349

* p, .05. ** p, .01. *** p, .001.
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greater language and literacy development over most of the distribu-
tion than those who spoke Cantonese, Arabic, or Mandarin
(Putonghua). The differences between Spanish and others were stat-
istically significant between 10 and 40 months, but after 40 months
all the trajectories converged. Perhaps factors more influential than
linguistic distance took hold as children approached school age.
The ES of the differences between languages should be considered
small. For instance, at 2 years, the ES of the difference between
Spanish and Mandarin was 0.15, or 1.8 months of typical develop-
ment; at 3 years, it was 0.11 or 1.3 months. In sum, although linguis-
tic distance explained some variation in children’s developmental
trajectories, further investigation is needed to weigh the specific
contribution of linguistic distance against other influences on
development.
Additional comparisons between the trajectories for all 23 home

language categories showed common trends across languages.
These analyses focused on the 36- to 60-month age range where
each of the languages had adequate data for growth modeling. For
all language categories, children’s rates of development accelerated
approaching school age. The specific timing of the acceleration was
slightly different between languages (see Supplement 5 in the online
supplemental materials) and fell into three groups. Trajectories
accelerated in late EL for four groups (Armenian, Khmer, Urdu,
and Vietnamese), in early BE for 11 groups (Arabic, Cantonese,
Farsi, Mandarin [Putonghua], Other, Pashto, Portuguese, Punjabi.
Russian, Spanish, and Tagalog), and in middle BE for eight groups
(Chaldean, English, French, Hindi, Hmong, Japanese, Korean, and
Multilingual). Post hoc analyses, including correlations between tim-
ing and the research variables or qualitative groupings based on lin-
guistic distance, did not explain group membership. Statistical
variation may play some role in the observed differences. On balance,
the similarities across languages outweigh the subtle differences, and
the results provide evidence of common cross-linguistic patterns in
language and literacy development per teacher reports using the
DRDP assessment.
Table 5 contains the regression coefficients forModel 4. Themodel

estimated 103 fixed effects, four variances for the random effects and
one covariance between the Level-2 random intercept and random
slope. The fit of Model 4 is roughly similar to that of Model 3, but
the added parameters give us the ability to disaggregate
Spanish-speaking DLLs (79% of the DLL sample) from other home
languages. We can organize the fixed effects into three groups that
reflect the mean differences in either intercepts or slopes across
home languages. Moving from the top to bottom of Table 5, the
first group contains the constant and coefficients for age, age2, and
age3. The constant is the English (non-DLL) reference category’s esti-
mated development at 3 years of age. The second group of fixed
effects contains the regression coefficients for (a) differences at the
intercept across home language categories and (b) the effects of the
other demographics variables. The home language coefficients are
interpretable as differences at 3 years of age after controlling for
other variables. The demographic variable coefficients are similarly
interpretable as the vertical displacement of growth trajectories asso-
ciated with group membership (e.g., female) after controlling for all
other variables in the model—not necessarily the influence of a vari-
able on children’s rates of development. Being female is associated
with higher language and literacy scores; being in special education
is associated with lower scores. The coefficients for language match
and most levels of the setting variable were also statistically

significant. Teacher–child language match was associated with
slightly lower scores. Being in a family daycare, or secondarily a
Head Start program, was associated with slightly higher scores than
center care (the reference category) or other settings, whereas being
in a state school was associated with slightly lower scores than the
other settings. These results could be related to various factors, includ-
ing uncontrolled differences in the populations served in the different
environments. Again, the coefficients should not be interpreted as dif-
ferences in educational effectiveness, though this is one possible
explanation. Additional research could examine differential growth
rates associated with different environments. Post hoc analyses
showed that the reported coefficient for language match reasonably
generalizes across language categories: interaction coefficients
between language category and language match showed a distribution
of values, but the estimates for the larger groups typically hovered
around the reported language match estimate.

The third and final group of fixed effects in Table 5 contains the
regression coefficients for home language multiplied by age, age2,
and age3. These interaction terms give each of the modeled trajecto-
ries the flexibility to conform to the empirical data. Statistically sig-
nificant coefficients indicate that the curvature for the respective
home language trajectory differs from the English reference cate-
gory. These types of coefficients are generally difficult to interpret:
the graphs in Supplement 5 in the online supplemental materials
show the effects of these coefficients.

Discussion

Summary of Key Findings

This study examined the language and literacy development of
linguistically diverse DLLs in California’s public early education
and kindergarten system that is responsible for providing equitable
opportunities to learn for the state’s large and growing population
of multilingual children.We examined children’s developmental tra-
jectories from early infancy through kindergarten, interpreting the
changes in growth rates over time and between groups of children
who spoke different home languages. Three key findings emerged
from this study. First, children’s rate of development, after an
early period of rapid growth from birth through 10 months, slowed
between 10 and 30 months, plateaued between 30 and 45 months,
and then accelerated though 60 months of age. Second, the trends
were similar across different home languages with the following
caveats: (a) DLLs’ growth rates slowed more than their monolingual
peers’ between 10 and 30 months but grew more sharply after
45 months, and (b) the timing of the growth rate acceleration after
45 months differed slightly between home languages. Three, and
contributing to an emerging area of research, a linguistic distance
hypothesis was partially supported: when the effects of home lan-
guage were isolated by the statistical models, Spanish-speaking chil-
dren demonstrated greater levels of learning and development (over
most of the age distribution) than four groups of children with lin-
guistic structures less similar to English including Arabic,
Cantonese, and Mandarin (Putonghua).

Interpreting Similarities and Differences Across
Home Languages

Children who spoke different home languages had similar devel-
opmental trajectories relative to age (i.e., growth decelerated and
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then accelerated at similar ages). The results imply common
developmental patterns and, in the context of other DRDP validity
evidence (e.g., measurement invariance), support the cross-
language applicability of the learning progressions. Indeed, prior
research shows that DLLs’ L2 (English) development, though
often behind that of their monolingual peers’, has similar early
trajectories in areas of vocabulary, grammar, speech sound,
and writing (Hammer et al., 2014). Longitudinal studies that
modeled English vocabulary trajectories from preschool to
kindergarten using nonlinear (quadratic) trajectories (Choi et al.,
2018; Hoff & Ribot, 2017) also found these similarities between
DLLs and their monolingual English-speaking peers. The late
“catch-up” effect for DLLs found in the current study agrees
with the extant literature showing that, although DLLs may
perform below monolinguals during preschool years, they tend
to catch up in late preschool and early elementary school in
areas of speech sound production, vocabulary, and letter-word
knowledge (Hammer et al., 2014). Hence, the current study
extends the longitudinal literature in three ways: it (a) modeled
development over a longer span, providing a continuous trajectory
from birth through kindergarten; (b) included quadratic and
cubic terms to achieve a more nuanced model of age-related
changes; and (c) added a learning progression-based interpretive
model that translated quantitative results into developmental
milestones in ways that may be educationally useful, as described
next.

Learning Progressions

Interpreting the estimated developmental trajectories in terms of
the DRDP’s learning progressions provides psychometrically accu-
rate information about the milestones that are most salient when the
growth rates change. Across home languages, children’s growth
rates tended to decrease during the RL level and the beginning of
the next level, EE. For each DRDP item, we can examine the mile-
stones associated with the RL to EE transition if we wish to better
understand what children were working on as their growth rates
declined. For instance, the expressive language item’s summary def-
initions in Figure 1 show that, in RL, children are learning to use
sounds or nonverbal strategies, and in EE children are using their
first words to communicate. The results indicate that this transition
was particularly difficult for children, regardless of home language,
compared to other milestones in the learning progression. The RL to
EE transition was also when differences between monolingual
English speakers and groups of DLLs emerged, which suggests
that this transition may be especially difficult for DLLs. Later, child-
ren’s growth rates increased during BE and through the next two lev-
els: BM and BL. Returning to the expressive language item, in these
levels, children are learning to communicate in more complex
phrases. Here, DLLs tended to grow faster than their monolingual
English-speaking peers. The acceleration in growth rate may be
the beginning of the catch-up effect documented in other research;
caused by some combination of the task, environment, and internal
development. An identical analysis can be repeated for all the DRDP
items and any developmental level to create a developmental “pro-
file.” Readers will note that this sort of information goes far beyond
that what is typically obtained from large-scale assessments, even
compared to approaches that model trajectories through normative
zones (e.g., Betebenner, 2009).

Interpreting Childcare Setting and Language
Match Results

The significant coefficients for childcare setting and language
match should be interpreted as small differences between groups
(controlling for other potentially confounding factors), and not esti-
mates of the effectiveness of a certain type of program or experience.
First, family care and Head Start programs were assessed slightly
higher than other settings, whereas state school programs were
assessed slightly lower. These results may be due to systematic dif-
ferences in the populations served in different settings rather than the
effectiveness of a certain type of setting. Second, children classified
as DLLs with a teacher who spoke their home language were
assessed slightly lower than their matched peers with a teacher
who did not speak their home language. This finding is inconsistent
with the extensive evidence that bilingual education supports stron-
ger child-level outcomes for DLLs. It is also inconsistent with recent
evidence showing that languagematch, per se, led to fewer perceived
barriers to home-school engagement among caregivers from cultur-
ally and linguistically diverse families (Li et al., 2021). However,
Cook et al. (2023) showed that language match is a complex vari-
able, as children are unlikely to be randomly assigned to a language
match condition. In sum, additional research is needed to better
understand the relationships between setting, language match, and
child-level outcomes. Future studies should examine interactions
between variables and within-group variation. If this complexity
can be better understood, then studies can model the association
between the variables and children’s growth rates to examine ques-
tions about educational effectiveness.

Implications for Culturally and Linguistically Responsive
Assessment

The current study is an important step toward validating the cross-
linguistic applicability of the DRDP’s learning progressions. The
DRDP’s item-level learning progressions can be viewed as interre-
lated models of development that offer the possibility of formulating
testable hypotheses about similarities and differences in the sequence
and rate of development in culturally and linguistically diverse chil-
dren. Although this study supports the idea that, relatively speaking,
children with different home languages experience similar levels of
struggle and success with the DRDP’s developmental levels in lan-
guage and literacy, specific milestones in certain items may also con-
tribute differentially to the differences between DLLs and their peers.
A more granular focus, such as item-by-item examination of variation
in the rate of children’s development along individual learning pro-
gressions (i.e., a type of DIF by home language accounting for age)
could examine the accuracy of the individual progressions and
whether some groups tend to display specific developmental strengths
to be leveraged and/or weakness to be supported. Prediction models
based on large-scale data may help to disentangle characteristics of
language disability or delay from typical development.

At the classroom level, teachers’ pedagogically relevant under-
standing of child development is widely believed to be a cornerstone
of effective practice with DLLs (Alvarez et al., 2014; Davison, 2019;
Heritage et al., 2012). Teachers’ use of observational assessments,
including the DRDP, can support their understanding of typical
sequences of learning and development (Jablon et al. 1999; NRC,
2008; Yun et al., 2021). When teachers understand learning along
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a continuum, they are more able to diagnose a child’s current knowl-
edge state and decide on the next teaching moves that will help the
child to take incremental steps toward broader goals (Heritage,
2008). The current findings suggest that certain developmental tran-
sitions will be harder, or easier, for DLLs compared to their peers.
Teachers who apply this understanding of the trajectories and the
milestones at which they diverge may have greater ability to pinpoint
children’s difficulties, modify curriculum, interactions, or environ-
ments to target possible developmental “sticking points,” and better
understand the degree to which children are progressing as expected.
At the program and policy levels, aggregated results interpreted

using the DRDP’s learning progressions may support additional
types of decision making. DRDP data are currently summarized
for accountability and program improvement (Kriener-Althen et
al., 2020), but real-world practice and its consequences are poorly
understood. An administrator’s analysis of the distribution of devel-
opmental levels in a group of children may support targeted modifi-
cations to curriculum, training, staffing, or other resources. At the
level of the education system, the DRDP’s learning progression is
intended as an organizing framework for a large array of transac-
tional structures in the classroom, curriculum, standards, assessment
materials, and other processes and artifacts (Wilson, 2018).
Evidence suggests that the DRDP’s learning progressions are used
effectively in California and Illinois to guide education systems
(Yun et al., 2021). Thus, further investigation of the DRDP’s cross-
cultural validity—and its use at multiple levels of the education sys-
tem—offers the potential for more culturally and linguistically
responsive education for the hundreds of thousands of children
assessed annually.

Limitations

Typically speaking, large-scale assessment datasets are rich
sources of information, but they also present certain challenges
related to sampling, data quality, and availability of information.
First, selection bias is a perennial issue in most quantitative studies
and is a concern here. This possibility was mitigated by the state-
mandated nature of the DRDP and the fact that the analytic sample
is approaching the size of the population of California children who
attended public ECE during the study. However, the results may not
generalize to populations of children who are under served or
excluded by the public ECE system through limited access to care
and/or structural racism. Second, there were very few children
under 36 months of age for most home language groups.
Generalizations about linguistic distance were based on the results
from only five home languages with minimally sufficient numbers
of young children to support a rigorous analysis. Relatedly, the
small sample sizes for very young children did not allow a rigorous
study of “early ECE attenders,” and the degree to which children
who attend public ECE from an early age have fundamentally differ-
ent trajectories than those who enter at an older age. Ongoing data
collection is generating larger samples of very young children to
use in follow-up analyses. Third, children’s demographic data
were entered by their teachers. Human error should be expected,
along with errors due to limitations in a teacher’s knowledge
about the child’s family. Although relationships between missing
data or errors and children’s outcomes that induced spurious findings
were possible, exploratory analyses and model comparisons with
subsets of data were conducted and generated no evidence of

problems. Fourth, our dataset does not contain potentially important
child-level variables such as quantity and quality of exposure to L1
and L2, language onset and balance (including relative shifts in child-
ren’s L1 and L2 proficiency as they grow), and family-level variables
such as parental language proficiency, immigration status, and SES.
Many (if not most) DLLs were likely assessed in English only. A
bilingual assessment may have provided a more accurate picture of
children’s knowledge and skills. The way that a child balances their
use of L1 and/or L2 during an assessment, for example, could corre-
late with both home language and teacher ratings and possibly influ-
ence the linguistic distance results. Also, the public preschool sample
is SES-censored, but it is likely that a reliable indicator of SES would
explain some variance. Considering these limitations, we also note
that the current results, based on teachers’ reports as structured by
the DRDP’s rubrics, are accurate and educationally meaningful
descriptions of the target population’s developmental trajectories.
In the future, linking administrative and family data to the state
assessment database would support deeper, more explanatory analy-
ses of the relationships between basic sociolinguistic processes and
children’s developmental trajectories. Fifth, in terms of the DRDP
assessment, reliability and rater effects are reasonable concerns
for any observational measure. There is an expectation that score
variance will be partly attributable to the child and partly to the
rater. However, in early childhood, all forms of assessment have reli-
ability challenges (Atkins-Burnett, 2007), the benefits of observa-
tional assessments have been well documented ((Moreno & Klute,
2011), and in this study, the large sample mitigates issues with
unreliable assessment. In sum, future studies that address the above
limitations should produce deeper understanding of language and
literacy trajectories and help identify practices and policies that can
better support the large and growing population of children classified
as DLLs.

Conclusion

This study examined language and literacy trajectories among
DLLs, who as a population continue to grow and in size and diver-
sity, and their peers from monolingual English-speaking homes. In
this large sample of children from public ECE and kindergarten
settings, DLLs who spoke different home languages and monolin-
gual English-speaking children demonstrated similar language and
literacy trajectories. Children’s rates of development, generally
measured in English, slowed between 10 and 30 months, plateaued
between 30 and 45 months, and then accelerated through
60 months of age. Between-group differences also existed: The
growth rates for the groups of DLLs slowed more than their mono-
lingual English-speaking peers between 10 and 30 months but then
grew more sharply after 45 months. Certain developmental mile-
stones along a learning progression were implicated in the early
emergence of differences between DLLs and their monolingual
peers, whereas other developmental milestones were salient
when DLLs caught up to their monolingual peers. In addition, a
linguistic distance hypothesis was partially supported: Greater sim-
ilarity between a home language and English was associated with
greater learning and development over much of the age distribu-
tion. The current study adds new, instructionally relevant, informa-
tion about the similarities and differences in children’s language
and literacy trajectories among children from different language
backgrounds.
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