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Abstract: The present study examined the roles that language of assessment, language dominance,
and teacher language use during instruction play in Dual Language Learner (DLL) science scores.
A total of 255 Head Start DLL children were assessed on equated science assessments in English
and Spanish. First overall differences between the two languages were examined, then associations
between performance on science assessments were compared and related to children’s language
dominance, teacher quantity of English and Spanish, and teachers’ academic science language.
When examined as a homogeneous group, DLLs did not perform differently on English or Spanish
science assessments. However, when examined heterogeneously, Spanish-dominant DLLs performed
better on Spanish science assessments. The percentage of English and Spanish used by teachers did
not affect children’s science scores. Teachers’ use of Spanish academic science language impacted
children’s performance on science assessments, but English did not. The results have implications
for the assessment of DLLs and teacher language use during instruction.
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1. Introduction

Throughout the United States, the number of jobs in Science, Technology, Engineering,
and Math (STEM) is on the rise [1,2]. However, Hispanic people are disproportionately
underrepresented in STEM careers [3]. While they make up 18% of the population in the
US [4], they hold only 7% of STEM jobs [2,3]. Thus, there is a need to ensure that early
educational experiences are providing opportunities for young Hispanic children to build
foundational knowledge in the STEM domains [5]. The current study aims to investigate
the assessment methodology used to measure early science learning for young Hispanic
Spanish–English Dual Language Learning (DLL) children. Previous studies that include
DLL children typically determine language of assessment through a single method (e.g.,
teacher or parent report) [6]. However, many factors (e.g., teacher language use) influence
DLL children’s development and could play a role in determining which language(s) are
appropriate for assessing them. Furthermore, decisions about language of assessment
could potentially impact inferences made about DLL children’s development. Thus, the
present study examines how the language of assessment, dominant language, and teacher
language use impact Hispanic Spanish–English speaking children’s performance on a
measure of early science learning.

The current study aims to shed light on the early science experiences of Hispanic
Spanish–English DLL children. DLLs are defined as children, typically under the age of
eight, who are learning two languages [7,8]. DLL children’s languages can be learned
simultaneously (i.e., began learning both before age three) or sequentially (i.e., began
learning one before age three and one after age three) [9]. While not all Hispanic children
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learn Spanish, the present study focuses on the subset of preschool children who are
learning English and Spanish, as they are disproportionally more likely to live in under-
resourced homes [10–12]. This puts them at greater risk for an early achievement gap
across learning domains such as language, math, and science that persists and widens over
time [13–15].

Despite these trends, it is important to note that learning two languages in and of itself
is not a liability for academic achievement. There are a great many strengths associated with
bilingualism [16–18]. However, the strengths that young Spanish–English DLL children
bring into their classrooms are often overlooked in assessment practices. Typically, research
surrounding achievement gaps is based on assessments of children in English. This narrow
view of achievement may disproportionally misrepresent the performance of Spanish–
English DLL children. There may be a need for researchers and practitioners to take
a strengths-based approach in assessing their knowledge. More specifically, children
are often assessed in one language (as opposed to English and Spanish), while their
dominant language and language use during instruction are frequently disregarded entirely.
Assessment practices around DLL children have been examined in the context of language
skills (e.g., vocabulary, syntax) [19,20]; however, nothing is known about how these factors
might impact early science performance. Given the dynamic nature of learning two
languages and the need for early support in science, it is critical to examine best assessment
practices in science for young Spanish–English DLL children from under-resourced homes.

1.1. Theoretical Framework

The bioecological model [21] states that children are nested within a particular envi-
ronment. Multiple factors in the environment interact with one another and play a role
in children’s development. Children are nested within communities, classrooms, and
households, all of which impact a DLL’s language use and development. In turn, DLL
children interact with others in these contexts, in that way contributing to shaping their
environment. For example, bilingual teachers could choose to use more Spanish, to better
support children’s learning in classrooms where the majority of their students are Spanish
speaking. Likewise, given this theory [21], if a DLL child grows up in a community where
their home language is not used frequently, over time, they may shift toward using their
other language more. Conversely, in communities such as Miami-Dade County where this
study was conducted, and where Spanish is widely spoken in the community (i.e., by 66%
of the population), such a shift may be less likely [22].

In the context of assessment, the bioecological model [21] points to multiple factors
that could affect DLL children’s performance. At a higher level, decisions about the
language of assessment can influence children’s scores. For example, researchers and
practitioners who only have monolingual English-speaking staff can only assess DLL
children in English. Additionally, assessments may only be available in one language. Such
factors, in turn, interact with DLLs on an individual level. Some DLL children could be
English dominant and perform well on English assessments, while others may be stronger
in Spanish. In such circumstances, the language of assessment could potentially obfuscate
children’s actual knowledge. Furthermore, contextual factors such as teachers’ language
use could impact children’s ability to understand content-specific vocabulary and concepts.
For example, if a DLL child who is stronger in Spanish enters a predominantly Spanish-
speaking classroom, they may better grasp the content that is taught than if they had
entered a mainly English-speaking classroom.

The bioecological model [21] also applies to early science environments. External
factors in the community and at home interact with a child’s natural curiosity. If this
curiosity is fostered over time, children may maintain a spirit of inquiry. Similarly, if
scientific inquiry is supported more in one language (e.g., Spanish) than another (e.g.,
English), DLL children may perform better when assessed in Spanish than they would
in English. The current study aims to understand what factors might influence Spanish–
English DLL children’s science outcomes.
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1.2. Methodology of DLL Assessment as a Factor in Performance

As the bioecological model [21] suggests, there are many factors for researchers and
practitioners to consider when developing strategies to assess DLLs [6,20,23]. The current
paper examines several of the strategies typically used in DLL assessment. The first is
to assess DLL children in both of their languages (e.g., [24]). However, there is often a
lack of resources (e.g., time, appropriately validated measures, or personnel to administer
assessments in both languages) to do so. Another strategy is to assess DLL children in their
most proficient, or dominant language. A third approach is to assess DLLs in the language
of instruction. This final method is often used in the K-12 education system. Considering
all of these strategies is important as the decision often impacts how DLL children are
evaluated in their early educational settings. However, given the increased number of
DLLs and the growing focus on science in preschool, this study aims to examine how
assessment strategy impacts DLL children’s performance on a measure of science learning.

1.3. Early Science Education for DLL Children

While few studies in the US have examined preschool DLL children’s early science
learning experiences [5], research has demonstrated that science is an ideal domain for
several key reasons [25,26]. First, science instruction offers DLL children opportunities
for hands-on learning, which decreases the cognitive load allocated to language [25,27].
Essentially, having materials physically present for DLL children to manipulate and en-
gage with (e.g., magnifying glasses, blocks, and ramps) aids in learning overall and in
learning new words across languages. Teachers can use language to label, describe, and
help children to use materials in context, grounding and strengthening DLL children’s
understanding of science and language. Second, scientific inquiry is collaborative. Finding
answers to scientific questions often involves the help of others. Children can be given
opportunities to work together and to communicate with peers or teachers while solving
problems (e.g., how to make a marble turn a corner in a block and ramp structure). Third,
scientific inquiry can be documented and communicated in various ways and does not
solely depend on expressive language. Science inquiry or understanding can be exhibited
through children’s drawings, graphs, and actions. Finally, DLL children bring their cul-
tural understandings and family funds of knowledge into early scientific inquiry [28,29].
Children’s questions about the world are sparked by their own experiences (e.g., “Why
are there so many iguanas on the road?”). Through science, educators can incorporate
children’s questions and experiences into learning activities (e.g., “Why do you have to
take a plane to visit Colombia?”). Given the promise around science as a learning domain
for DLL children, the current study sought to understand factors that might contribute
to best practices for assessment in early science. Specifically, this study investigated the
impacts of the language of assessment, language dominance, and teachers’ use of language
(i.e., English and Spanish as well as academic science language) on science outcomes.

1.4. The Roles of Language of Assessment and Dominant Language in DLLs’ Performance

Language of assessment and dominant language are important factors to account for
in measuring DLL children’s outcomes [6,20,23]. Although Spanish–English DLL children
are all learning the same two languages, they are a very diverse group with respect to their
individual language learning patterns and proficiency [9,30]. Differences in initial language
acquisition and levels of exposure place DLL children at varying proficiencies in their two
languages. Depending upon language dominance, children score differently on versions of
assessments [24,31,32]. For example, one study [32] found that Spanish-dominant DLLs
scored better at preschool entry on measures of Spanish vocabulary than English vocabu-
lary [32]. Similarly, English-dominant DLLs scored better at preschool entry and exit on
measures of English vocabulary than Spanish vocabulary. However, depending on expo-
sure to English and/or Spanish during preschool, differences between children’s language
abilities can narrow [32,33]. Studies have found that Spanish-dominant preschoolers make
gains in their English language skills in preschool classrooms, narrowing the gap between
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their languages [32–34]. A shift in dominance, however, is generally not detectable until
children have been exposed to several years of English [35]. This indicates that language
dominance and language of assessment could both impact children’s performance on
science assessments in preschool.

Though research has been conducted examining DLL children’s differential perfor-
mance on measures of English and Spanish language [32,33], to the authors’ knowledge,
there are no studies examining differences in science performance. Notably, while some
aspects of science assessment rely on language, some components go above and beyond
language. For example, while a child may not know the name of a magnifying glass, they
may understand how to use it. This knowledge that occurs over and above vocabulary and
language skills [25] speaks to the depth of understanding a child has about the content,
thus making it important to understand the impacts that dominant language and language
of assessment could have on DLL children’s science performance. The current study aims
to address this gap in the literature by investigating factors such as the language of assess-
ment and language dominance, which may impact DLL children’s scores on English and
Spanish science assessments.

1.5. Use of Spanish in Preschool Classrooms

In addition to DLL children’s own language abilities and language of assessment,
other early environmental factors may play a role in early science performance. In particu-
lar, classroom language use has been found to impact DLL children’s outcomes [34,36–38].
While little is known about the impacts of the language of instruction on DLLs during
science lessons, prior studies have examined the effects of overall English and Spanish use
within preschool classrooms. The use of home language (i.e., Spanish) along with English
in the classroom has been associated with better outcomes for DLL children [34,36–38]. Sup-
porting DLL children’s English and Spanish helps to promote bilingualism, thus supporting
their cognitive development [17,39]. Moreover, past research has demonstrated that when
more Spanish is used in the classroom, DLL children have better social–emotional [36,40],
reading, math [34], and language skills [37,38] compared to their counterparts whose
teachers used less or no Spanish. In the preschool years, early education programs (e.g.,
Head Start performance standards) highlight a need to provide support to DLL children
in Spanish and English [41]. This policy reflects findings in DLL research that fostering a
strong home language helps children to develop strong English skills [31,42–44]. However,
the use of Spanish in classrooms may vary widely, and to date, no studies have examined
how Spanish use during science instruction might impact children’s science outcomes.

Prior studies, not specific to science education, report little to no Spanish occurring
on average in classrooms containing DLL children [34,36,37,45,46]. Many of these studies
fully occurred in or involved Head Start funded programs [34,36,37,45,46]. Thus, due
to Head Start performance standards, there should be some evidence of support of En-
glish and children’s home language [41]. However, many studies have reported a large
number of classrooms containing DLL children where teachers do not use Spanish at
all [34,36,37,45,46]. For example, one study [36] found that DLL children in 23% of class-
rooms were exposed to no Spanish, and 18% heard very little Spanish (i.e., <5% of the time).
Similarly, another study [37] found even less Spanish being used in classrooms and that it
was mainly used to give behavioral feedback or directions to children [37]. Additionally,
children who maintained high levels of Spanish across the school year received instructions
in Spanish, on average, 32% of the time [34]. However, about a third of teaching teams
used no Spanish during instruction. Together, these studies indicate that despite evidence
that using Spanish is important for children’s outcomes, it is generally used infrequently
in preschool classrooms comprising Spanish–English DLL children. Given the dearth of
literature around preschool teachers’ Spanish and English use during science instruction
specifically, the current study aims to examine how these factors might impact children’s
science outcomes.
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1.6. Importance of Academic Language

In addition to the sheer quantity of English and Spanish used during science lessons,
research in other learning domains suggests that the quality of language is an important
factor in children’s outcomes [14]. That is to say that the quality of the science-specific
vocabulary that teachers use in each language could be an indicator of the science infor-
mation that children are learning. Although the impact of academic language has been
investigated in other learning domains, there is limited research in science and across
various languages (including Spanish) [37,47–50]. Previous research demonstrates that
providing children with high-quality language improves their vocabulary and language
outcomes [37,49]. Science is a learning domain that provides many opportunities to enrich
children’s vocabulary [51]. For this study, the term “academic science language” is used
to describe high-quality vocabulary used by teachers within the classroom that relates
to science.

Prior research investigating teacher use of academic science language in preschool
has focused on creating science interventions to enrich children’s vocabulary [26,47,51–55].
One study found that preschoolers and kindergarteners whose teachers participated in
science interventions had higher vocabulary scores [51]. Additionally, research focused
on teachers’ use of academic language in the context of science has also demonstrated
increases in children’s use of academic vocabulary [47,54]. Nevertheless, to date, few
studies have examined the academic language that teachers use naturally around science,
without a fixed science intervention [47,54]. These studies also examined children’s vo-
cabulary and not children’s science outcomes. Furthermore, academic science language
and the impacts on Head Start Spanish–English DLL children in both English and Spanish
have yet to be examined. The current study addresses this gap by capturing teachers’
academic science language use in both English and Spanish in a structured science lesson
and determining whether it relates to preschool DLL children’s performance on science
outcomes across languages.

1.7. Current Study

There is a gap in the literature regarding DLL children’s performance in science
across both of their languages. There is also a need to better understand factors that
might contribute to their science scores. Most literature surrounding the importance
of language of assessment and the role of children’s dominant language focuses on the
domain of language (e.g., vocabulary, syntax) and not on other critical learning areas such
as science [24,31,32]. Furthermore, teacher-level impacts such as language use (i.e., English
and/or Spanish) in the classroom could contribute to children’s scores on language math,
and social–emotional assessments [34,36]. However, to date, there are no studies that
examine teachers’ English and Spanish use specifically within the context of preschool
science. Finally, prior studies indicate that the academic language that teachers use impacts
children’s outcomes [37,49]. Again, these findings typically examine children’s language
outcomes and not science performance. The current study aims to fill multiple gaps in the
literature around science assessment for DLL children from under-resourced homes by
answering the following research questions:

1. First, this study examines if, overall, DLL children performed significantly better
on a science assessment in English or Spanish. Given the unique Spanish-dominant
community of the study participants, this aim remains exploratory. DLL children
in this sample may be enrolled in schools where teachers do not primarily speak
English. Thus, children may hear more Spanish and perform better on Spanish
science assessments if they enter preschool with more Spanish skills compared to
English skills;

2. Second, this study examines whether dominant language impacts performance on
a science assessment in English and Spanish. Based on previous literature, it is
hypothesized that DLL children’s dominant language will be associated with their
scores on both English and Spanish science assessments [32];
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3. Third, this study investigates the association between teachers’ language of instruction
(i.e., English and Spanish) during science lessons and DLL children’s performance on
an assessment of science learning in both English and Spanish. It is hypothesized that
DLL children whose teachers use more English will perform better on the English
science assessment. It is also hypothesized that DLL children whose teachers use
more Spanish will have higher scores on science in Spanish [34,56];

4. Fourth, this study examines the relation between the language of instruction when
using academic science language on DLL children’s performance on science assess-
ments (i.e., English and Spanish). It is expected that DLL children whose teachers use
more academic science language in English will have higher scores on the English
science assessment [37]. Finally, it is hypothesized that DLL children whose teachers
use a higher amount of academic science language in Spanish will have higher scores
on the Spanish science assessment.

2. Materials and Methods
2.1. Participants

This cross-sectional study was conducted within the context of a larger study, Enfoque
en Ciencia, with the participation of Head Start Centers across a large urban area in the
Southeastern United States. Head Start is a federally funded preschool program in the
United States. Head Start includes hundreds of early learning centers across the US that aim
to ensure children from low-income homes have the academic and social–emotional skills
to succeed in the K-12 education system. They mainly serve children between the ages of
three and five who live in low-income households (i.e., below 130% of the federal poverty
guidelines). Performance Standards issued by Head Start state that the program supports
language development in both English and children’s home language. However, no specific
guidelines define the amount of English and Spanish that should be used [41]. The actual
language used in Head Start classrooms depends on local programs and individual teachers
(e.g., it could range from 5% English to 95% English). The classrooms in this study were
not involved in purposeful bilingual or dual immersion programs. However, the schools in
this study were located in areas where Spanish was very prevalent. Spanish was spoken by
66% of the population in Miami-Dade County, and 25% spoke only English [57]. Centers
(N = 8) participating in the larger project were informed about and consented to the current
project including directors, teachers, teaching assistants, and families. Centers involved in
this study used HighScope, a research-grounded curriculum that promotes active learning,
yet at the time of data collection did not have a science-focused component.

The current study was housed within a larger project validating an early science
assessment measure for Spanish–English-speaking children from under-resourced homes.
There was no intervention involved, and the study consisted of assessing children in the
fall and spring of the 2017–2018 academic year. Center directors were approached, and if
they were interested in their center participating, teachers and parents were approached.
Participation in the study was voluntary, and teachers and parents were asked for consent
and provided with a detailed description of what the study involved (e.g., classroom
observations, child assessments, etc.). In addition, parents had to return their signed
consent form for their child to participate in the observation portion of the study. To
participate in this study, and as a part of the larger study, children had to score at least a
2 out of 20 on the English language screener and a 6 out of 20 on the Spanish language
screener. These cutoff scores were set purposefully low to capture a realistic representation
of the DLL population. Additionally, these cutoffs were used to ensure that children had
some level of English and Spanish, thus making them Spanish–English DLLs. The less
stringent cutoff score for English follows the assumption that children who speak Spanish
at home and are newly developing their English skills in school would be acquiring English
skills during the study. A total of 255 Spanish–English DLL children participated in the
current study in the 2017–2018 school year. Children ranged in age from 3 to 5 years old
(M = 48.66, SD = 6.60); 46% were girls, and 21% were English dominant.
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Lead and assistant teachers (N = 66) in this study were all female and had between
1 and 25 years of teaching experience (M = 12.52, SD = 6.25). Eighty-two percent of teachers
reported that Spanish was their primary language. Teachers in this study reported speaking
varying levels of English and Spanish. Most teachers reported speaking Spanish “very
well” (n = 41) or “well” (n = 10). Fewer teachers reported speaking Spanish “not well”
(n = 10) or “not at all” (n = 5). Some teachers stated that they spoke English “very well”
(n = 14), while most reported speaking it “well” (n = 22) or “not well” (n = 22). Six teachers
reported that they did not speak English at all. Teachers who agreed to take part in the
study were given gift cards as compensation for their time spent participating in the study.
Teachers were also asked if they had received any professional development around science.
Overall, most teachers reported having a moderate (n = 35) or minimal (n = 15) amount of
professional development around early science education. Some reported having a great
deal (n = 12) of professional development around early science, and a few reported having
no training in early science education (n = 4).

2.2. Procedure

Data collectors included undergraduate and graduate research assistants. All data
collectors were rigorously trained on the administration of assessments. Most data col-
lectors were Spanish–English bilinguals (88%). The language screener was administered
by bilingual research assistants as there were components that required administration
(i.e., by the research assistants) and responses (i.e., from children) in English and Spanish.
Because the science assessment was delivered on touchscreen laptops (i.e., all instructions
and items were delivered by the program in English for the English version and in Spanish
for the Spanish version), the research assistants only monitored administration (e.g., setting
up the laptops, monitoring that children were staying on task).

Children were screened for language dominance in the fall of 2017 to determine their
English and Spanish language abilities (see Measures Section below for more details).
Dominant language results were used to counterbalance the order of administration for
the science assessments. Thus, half of the English-dominant children received the Spanish
science assessment first, while the other half received the English science assessment
first. This counterbalancing procedure was also used for Spanish-dominant children.
Administration of the science assessments in English and Spanish occurred in the spring
of 2018.

Participating teachers reported their demographics and language proficiency in En-
glish and Spanish in the spring of 2018. Teachers also consented to be videorecorded while
conducting a science lesson of their choosing. Videos were recorded in each classroom, one
morning, for 15 to 20 min. Teachers were asked to conduct a science lesson in whichever
language(s) they typically used. They were allowed to choose whatever topic they wanted;
most chose to perform a Physical Science lesson (n = 18). The next most frequent type of
lesson chosen was Life Science (n = 8), followed by Earth and Space Science (n = 5) and
Engineering and Technology (n = 3).

Videos of science lessons were transcribed by research assistants using the Systematic
Analysis of Language Transcripts (SALT) Software conventions [58]. Research assistants
were trained using materials available on the SALT website (e.g., videos, practice audio
files, and master transcripts). In line with SALT coding procedures, the resulting transcripts
were segmented into C-Units, or “an independent clause with all of its modifiers” [58].
Transcripts were then coded for teachers’ use of English and Spanish, use of academic
words, and science language.

2.3. Measures
2.3.1. Language Screener

Children were assessed in the fall on the PreLAS2000 [59], a language screener for
preschool children, available in English and Spanish. The PreLAS2000 was used to cap-
ture children’s language abilities to determine language dominance and DLL eligibility to
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participate in the study. Two subtests were used for assessing English and Spanish, Simon
Says and the Art Show. The Simon Says subtest contains ten items and measures children’s
receptive language ability, while the Art Show also contains ten items and captures chil-
dren’s expressive abilities. The use of these two subtests has been validated with ethnically
diverse Head Start children [60]. Reliability for the “Simon Says” and “Art Show” subscales
is high, with Cronbach’s alphas of 0.88 and 0.90, respectively [59].

2.3.2. Science Achievement

Children were assessed in the spring using items from the Lens on Science [61] and
Enfoque en Ciencia assessments to determine their knowledge of science concepts. Lens
and Enfoque are the equated versions of the same science assessment; they only differ
by the language of administration: English or Spanish. Lens and Enfoque items assess
science knowledge as it relates to the Framework for K-12 Science Education [62] in the
following areas: scientific and engineering practice skills, crosscutting concepts, and science
content from “life science”, “earth and space sciences”, “technology and engineering”,
and “physical and energy sciences”. Items cover a range of difficulty levels normed on a
sample of 1750 English monolingual children and 1174 Spanish–English DLL preschool-
aged children in Head Start. Children received equivalent forms of Lens and Enfoque,
distributed evenly in both difficulty and in the content area, to ensure that the subsets
of items chosen in English and Spanish were equivalent. Therefore, DLL children did
not receive a more difficult form in either language. Items were calibrated using the
dichotomous Rasch model scaled to have a mean item difficulty of zero and unit-logit
metric. On this scale, 0 is the mean of the norming sample and 1 is the standard deviation.
For example, if a child receives a score of 0, it means they scored on average as well as
children in the norming sample. If a child receives a 1, they scored a standard deviation
above the mean, and if they receive a score of −1, they would be one standard deviation
below the mean. The average standard error of the Rasch ability estimate was 0.34 for both
Lens and Enfoque, which is equivalent to a score reliability of 0.86 [61].

Lens and Enfoque are administered on the same touchscreen computer platform.
Children are asked to sit in front of a touchscreen device, and items are presented visually
to children one at a time. Children listen with headphones to prompts instructing them on
how to respond. For example, an item measuring children’s understanding of the concept
of melting might show a picture of a strawberry inside an ice cube sitting in the sun. With
the initial picture still visible, three choice pictures then appear below it, and children are
instructed to “touch the picture that shows what the strawberry looks like after having
sat in the sun”. A trained research assistant supervises the test administration process.
Prior to administration of the assessment, children must pass a screener, also administered
on the touchscreen device. This screener demonstrates a child’s ability to follow the
instructions and correctly respond to each of the three item formats. The administration
took approximately 20 minutes for each form.

2.3.3. Quantity of Teacher English and Spanish

Transcripts of teacher talk during the science lesson were coded using Atlas.ti software
by research assistants. Each word spoken by a teacher was coded as “English” or “Spanish”.
All words were counted as “tokens”, meaning that each time a word is used, it counted
toward the total count of English or Spanish. For example, the word “animal” could be
used once in English and twice in Spanish. “Animal” would then be coded as “English”
once and “Spanish” twice. Words were not coded as English or Spanish if they were names,
proper nouns, filled pause words (e.g., um, ah, ok, eh), or singing. These words were not
coded because it was often difficult to determine what language the speaker intended
to use. For example, a child’s name could be “Daniela” and pronounced in English or
Spanish. If the coder was not sure if a word was English or Spanish (e.g., metal, animal),
they referred to the original video.
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2.3.4. Teacher Academic Language

To code teacher academic language, two lists of the words most commonly used and
heard by DLL children were used to filter out “common” language [63]. If words were
not included on this list, they were deemed “academic”. The initial English list contained
a total of 1109 word types (e.g., car). The Spanish list contained 949 word types. After
filtering these words out, conjugations, verb tenses, plurals, and diminutives relating to the
words on the lists were removed. According to the rules outlined by Schick et al. (2019),
variations that changed words to adverbs were considered more sophisticated and left on
the “academic” list. A total of 1360 English common words, including conjugations and
plurals of words on the original lists (i.e., both car and cars), and 1714 Spanish common
words were filtered out.

2.3.5. Teacher Academic Science Language

To determine how much academic science language teachers used, a codebook was
created using the preschool version [64] of the K-12 Conceptual Science Framework [62]. A
graduate student and undergraduate research assistants coded scientific and engineering
practices and core ideas that teachers used in both English and Spanish. Science codes
were coded at the C-Unit level. All research assistants were rigorously trained and passed
reliability to code science language with a Krippendorf’s alpha of 0.67 or higher [65]. For
scientific and engineering practices, the average alpha was a = 0.82, and for core ideas,
a = 0.79.

3. Results
3.1. Descriptives

All data were examined for outliers, skewness, kurtosis, and collinearity using SPSS
version 26 [66]. All variables met the assumption of normality [67]. Before running
analyses, continuous variables were centered. Descriptive statistics for children’s Spanish
and English science scores and teacher speech are displayed in Table 1. There were no
differences between the average percentages of English (M = 47.97, SD = 38.10) and Spanish
(M = 52.03, SD = 38.10) used by teachers, t(33) = 0.31, p = 0.76. In comparison to breakdowns
of English and Spanish use in prior studies (see [36]), teachers used a good deal of Spanish
overall. In 2.9% of science lessons, teachers used no Spanish. In 14.71% of science lessons,
teachers used Spanish < 5% of the time. In 14.71% of classrooms, it was used between 5%
and 25% of the time. In 14.71% of classrooms, teachers used Spanish between 25% and
50% of the time. Finally, in 52.94% of science lessons, teachers used Spanish more than 50%
of the time during the lesson. On average, teachers used more Spanish academic science
words (M = 74.74, SD = 73.90) than English science academic words (M = 31.24, SD = 35.91),
t(33) = 2.80, p < 0.01.

Bivariate correlations for all variables including control variables were examined and
are presented in Table 2. Children’s English and Spanish science scores were moderately
positively correlated (r = 0.52). Age was also moderately positively associated with chil-
dren’s English (r = 0.40) and Spanish (r = 0.45) science assessments. The overall percentage
of teachers’ English use was positively correlated with children’s English science outcomes
(r = 0.15), while the overall percentage of Spanish used was negatively related to children’s
English science outcomes (r = −0.15). Teachers’ use of Spanish academic science words
was negatively associated with children’s performance on the English science assessment
(r = −0.17).

Independent t tests were conducted to determine whether there were significant
differences between children’s performance on English and Spanish equivalent forms.
There were no significant differences between boys’ (M = −0.01, SD = 0.85) and girls’
(M = −0.01, SD = 0.85) English science assessments, t(249) = 1.40, p = 0.16. There were
also no significant differences between boys’ (M = 0.16, SD = 0.97) and girls’ (M = 0.32,
SD = 0.82) Spanish science assessments, t(249) = 0.03, p = 0.98.
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Table 1. Descriptive statistics for child and teacher level variable.

n M SD Min Max

Children’s
English Science Assessment

Spanish Dominant 197 −0.12 0.81 −2.11 2.69
English Dominant 54 0.39 0.90 −1.31 2.34

Overall 251 −0.01 0.85 −2.11 2.69

Children’s
Spanish Science Assessment

Spanish Dominant 198 0.22 0.94 −2.11 3.92
English Dominant 53 0.28 0.75 −0.97 2.35

Overall 251 0.23 0.90 −2.11 3.92

Teachers’ Percentage
of English 34 47.97% 38.10 0.37 100.00

Teachers’ Percentage
of Spanish 34 52.03% 38.10 0 99.63

Teachers’ Number of
English Words 34 651.91 626.46 5 2522

Teachers’ Number of
Spanish Words 34 784.15 677.36 0 2184

Teachers’ Number of English
Academic Science Words 34 31.24 35.91 0 143

Teachers’ Number of
Teachers’ Spanish Academic

Science Words
34 74.74 73.90 0 230

Note: Science scores are measured using the dichotomous Rasch model scaled to have a mean item difficulty of zero and a standard
deviation of 1.

Table 2. Bivariate correlations.

1 2 3 4 5 6 7 8

1. English Science Assessment
2. Spanish Science Assessment 0.52 ***

3. Age 0.40 *** 0.45 ***
4. Sex −0.01 −0.09 0.02

5. Dominant Language 0.24 *** 0.02 0.13 * 0.13 *
6. Percentage of English 0.15 * 0.05 0.12 −0.03 −0.01
7. Percentage of Spanish −0.15 * −0.05 −0.12 0.03 0.01 −1.00 ***

8. Number of English Academic Science Words 0.03 0.05 0.07 0.06 0.09 0.47 ** −0.34 *
9. Number of English Academic Science Words −0.17 ** −0.11 −0.14 0.07 −0.20 −0.87 *** 0.94 *** −0.27

Note: * p < 0.05, ** p < 0.01, *** p < 0.001. Numbers 1–5 are child level variables. Rows 6–9 are teacher level variables.

3.2. DLL Children’s Science Outcomes in English and Spanish

A repeated-measures ANCOVA was conducted using SPSS to examine potential
differences in DLL children’s performance on their English and Spanish science assess-
ment. Results indicated that there was no difference between children’s scores on English
(M = −0.01, SD = 0.85) and Spanish (M = 0.23, SD = 0.90) science assessments controlling
for age and sex, F(1, 243) = 0.17, p = 0.68.

Mplus version 8.3 [68] was used to examine aims 2 through 4 (i.e., 2. dominant
language associated with children’s science outcomes in English and Spanish, 3. the
language of instruction associated with children’s science outcomes in English and Spanish,
and 4. teacher’s academic science language related to DLL children’s performance on
science assessments in English and Spanish). Intraclass correlation coefficients (ICCs)
were calculated to determine the amount of variance in children’s science scores that is
attributable to the classroom level. ICCs indicated that classroom-level factors comprised
0% of the variance in children’s Spanish science assessment and 0.76% of the variance in
children’s English science assessment. As there was some variance at the classroom level in
children’s science outcomes, children were nested within classrooms (i.e., type = two-level).

3.3. Dominant Language and Science Scores

Hierarchical linear modeling was conducted for aim 2, to determine if dominant
language was associated with children’s science outcomes in English and Spanish. Model



Educ. Sci. 2021, 11, 283 11 of 21

fit was good across multiple fit indices, including X2 (3, N = 255) = 7.65, p > 0.05, RMSEA
(0.08), CFI (0.96), and SRMR (0.05). When controlling for children’s age and sex, dominant
language was associated with children’s English science scores, b = 0.20, p < 0.01; however,
it did not relate to children’s Spanish science scores, b = −0.02, p = 0.64.

A follow-up repeated-measures ANCOVA was conducted for aim 2, to determine the
nature of the relation between dominant language and language of assessment. There was
no main effect for dominant language, F(1, 242) = 2.99, p = 0.09. There were no significant
differences between English-dominant and Spanish-dominant children’s Spanish science
scores. There was, however, an interaction between dominant language and performance
on science assessments, F (1, 243) = 11.20, p < 0.001, such that English-dominant children
(M = 0.39, SD = 0.90) performed significantly higher on English science assessments than
Spanish-dominant children (M = −0.12, SD = 0.81). See Figure 1 for follow-up results
examining differences between science scores based on dominant language.
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Figure 1. English and Spanish science scores by dominant language. Figure 1. Note: *** p < 0.001. English and Spanish science scores by dominant language.

3.4. Teachers’ Use of English and Spanish in Structured Science Lessons

To determine if the percentage of teachers’ English and Spanish was associated with
children’s English and Spanish science scores, models were also run in Mplus, nesting
children within classrooms. See Figure 2 for the conceptual model. When examining
the relation between the percentage of English that teachers used during a science lesson
and children’s science outcomes, model fit was good, X2 (3, N = 255) = 4.88, p > 0.05,
RMSEA = 0.05, CFI = 0.99, and SRMR within = 0.03, controlling for children’s age, sex, and
dominant language, and teachers’ primary language. SRMR between (0.13) was decent.
Teachers’ English use did not predict children’s English science scores (b = 0.90, p = 0.06) or
children’s Spanish science scores, b = −0.06, p = 0.92.

As the percentage of Spanish language used by teachers was linearly dependent upon
their English percentage, model fit was also excellent for the model containing teachers’
percentage of Spanish, X2 (3, N = 255) = 4.88, p > 0.05, RMSEA = 0.05, CFI = 0.99, and
SRMR within = 0.03. SRMR between (0.13) was decent. The percentage of Spanish used
by teachers was not associated with children’s English science assessments (b = −0.90,
p = 0.06) or children’s Spanish science scores, b = 0.06, p = 0.92.
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3.5. Teachers’ Use of Academic Science Language English and Spanish in Structured Science Lessons

Models were also run in Mplus to determine the relation between teachers’ academic
science language and children’s science outcomes, nesting children within classrooms. For
the model containing Teachers’ use of academic science English, model fit was excellent
according to the chi-square test of model fit (X2 (8, N = 255) = 13.10, p = 0.11), RMSEA (0.05),
CFI (0.97), and SRMR within (0.04). It was poor for SRMR between (0.27). Controlling for
children’s sex, age, and dominant language, teacher’s primary language, teacher’s highest
education, and overall percentage of English used, teachers’ academic science English
was not associated with children’s English (b = −0.13, p = 0.85) or Spanish science scores
(b = 0.24, p = 0.66). See Figure 3 for models.

When examining the relation between teachers’ academic science language in Spanish
and children’s science scores, model fit was also excellent for the chi-square test of model
fit (X2 (8, N = 255) = 8.12, p > 0.05), RMSEA (0.01), CFI (0.99), and SRMR within (0.03). It
was poor for SRMR between (0.18). Teachers’ academic science Spanish language was not
related to children’s Spanish science scores, b = −0.29, p = 0.59. Academic science Spanish
was negatively associated with children’s English science scores, b = −0.89, p = 0.049. The
more academic science language that was used by teachers, the lower children’s English
science assessment scores were.
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4. Discussion

The purpose of this study was to examine factors that might influence Spanish–English
DLL children’s performance on a science assessment in both of their languages. DLL
children, when treated as a homogeneous group (i.e., when no distinctions between English-
and Spanish-dominant children were made), did not perform differently on English and
Spanish science assessments. However, when examined as heterogeneous groups (i.e.,
English dominant versus Spanish dominant), Spanish-dominant children performed higher
on their Spanish science assessment than their English science assessment. Teachers’ use of
academic science Spanish use was negatively related to DLL children’s performance on the
English science assessment. No other teacher language use affected children’s performance
on English or Spanish science assessments.

4.1. Role of Language of Assessment in Performance
4.1.1. Assessment of DLL Children as a Homogeneous Versus a Heterogeneous Group

DLL children are not a monolith. Thus, it is important to investigate how language
differences within group [30,69], such as dominant language, affect assessment. When
DLL children were assessed as a single homogeneous group, there were no differences in
science scores between languages. This aim was exploratory; however, it was an important
step in the analyses because it demonstrates the potential for an erroneous conclusion (i.e.,
that language of assessment does not matter). However, when dominant language was
accounted for, children did perform differently on English and Spanish science assessments.
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It was hypothesized that dominant language would be associated with children’s scores on
both English and Spanish science assessments. However, this hypothesis was only partially
supported, as dominant language only predicted performance on English assessments.
English-dominant children performed higher on English science assessments than Spanish-
dominant children performed on English science assessments. There were no differences
between Spanish- and English-dominant children’s Spanish science scores.

This differential effect of language dominance suggests that it is especially important
to consider the role of dominant language when assessing Spanish-dominant children. The
results of this study align with previous research that suggests that Spanish-dominant DLL
children tend to perform higher on measures assessed in their dominant language [20,32].
This study extends research examining DLL children’s performance on language assess-
ments, to early science, a domain that not only requires language skills but critical-thinking
and problem-solving skills, as well [70,71]. Because Spanish-dominant children performed
higher on Spanish science assessments, future studies and school programs should consider
assessing DLL children in their dominant language (if not both languages) on measures of
language and in other learning domains such as science.

4.1.2. English-Dominant Children’s Science Scores

In contrast to prior studies which found that English-dominant children did not
score as well on Spanish assessments [32], the current study found that English-dominant
children were performing on par with their Spanish-dominant peers. This pattern may
have emerged in the current sample for several key reasons. First, English-dominant
children may have had high to moderately high language skills in both languages. Second,
most of the children in the sample were Spanish dominant. Third, the majority of teachers
in this study were proficient in Spanish and used it within the classroom. Finally, the
community in which this study occurred was a Spanish-language dense area.

At the beginning of the school year, English-dominant children had an average English
language score of 14.13 and an average Spanish score of 8.52 (both out of 20). On average,
Spanish-dominant children began the school year with an English score of 5.71 and a Span-
ish score of 15.72. English-dominant children may be entering the preschool program with
higher levels of Spanish than Spanish-dominant children have in English, as demonstrated
by their Spanish language screener scores. However, this study did not measure children’s
language ability at the time of the science assessment in the spring, and thus, future studies
should examine growth in Spanish skills over time.

Furthermore, on average, teachers reported having about 95.4% of their classroom
comprising DLL children. The majority of DLL children sampled from the classrooms were
Spanish dominant (i.e., 80%). DLL children in this study were also still very young and
may have only recently started school. Given the large proportion of Spanish-dominant
peers, children may have had more opportunities to continue using Spanish within their
classroom (as opposed to English). Given opportunities to interact with predominantly
Spanish-dominant peers, it may be that English-dominant children had more occasions to
use and improve their Spanish skills during the year.

Children in the current sample were enrolled in preschools where English and Spanish
were both used frequently. When assessed as a single group, English-dominant DLL
children may have performed equally well on English and Spanish science assessments
because on average, they heard more Spanish during instruction (i.e., use of 47.97% English
and 52.03% Spanish) than in previous studies, thus allowing them to continue developing
their home language [34,36,37,45]. Teachers used Spanish, on average, over half of the
time, whereas teachers in other studies typically spoke Spanish much less, if it was used at
all [34,36,37,45,46].

Additionally, the metropolitan area in which this study took place has the highest
population of Hispanics in the US [72]. Over 66% [22] of the people in this area report
speaking Spanish, while nationally, only 12.85% [73] of the population reports speaking
Spanish. Within this area of the country, the maintenance of Spanish may be more desirable
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due to cultural norms [57]. Reports of language use in this metropolitan area demonstrate
that Spanish is used by people of all socioeconomic statuses (SES), including people of
higher income. Researchers indicate that the continued use of Spanish by people of all SES
levels may lead to Spanish being highly valued and perpetuate the use of the language
within the region [57]. Prevalence of Spanish within the community may promote teachers’
and children’s use of Spanish in the classroom, which may be another reason why English-
dominant children in this sample performed equally on science assessments.

4.2. Percentage of Teacher English and Spanish Use

The percentage of English and Spanish that teachers used in the classroom was
not significantly associated with children’s science scores. These findings did not align
with prior studies which demonstrated that when teachers used more Spanish, children
performed higher on measures of academic achievement [34,36,38]. Previous literature
found that in classrooms where teachers used “some Spanish” (observer report of 49% on
average), children had higher Spanish abilities [38]. In the current study, teachers used
about as much Spanish as in the previous literature. However, Spanish language use did not
affect children’s Spanish science scores. One factor that could impact how teacher language
affects children’s assessment performance is classroom quality [34,36,38]. Classrooms
where teachers used some Spanish had higher ratings of quality than classrooms where
teachers did not [38]. It was in these high-quality, “some Spanish” classrooms where
children exhibited higher gains in Spanish language. Additionally, in classrooms with
more Spanish used by the teacher and higher quality teacher emotional support, children
had higher reading and math scores [34]. The current study did not control for classroom
quality in its analysis of teacher Spanish and English use, which may account for the
null findings. Despite the null findings, this study contributes to the literature on teacher
language use with DLL children by providing a detailed examination of the quantity of
English and Spanish (i.e., word-by-word analysis instead of self-report, observer report, or
time sampling) in the context of a science lesson.

4.3. Academic Science Language in Preschool Classrooms

The amount of academic science language teachers used in Spanish was inversely
associated with children’s science scores in English. Academic science language in English
did not predict children’s outcomes in science as hypothesized. An overwhelming number
of studies have demonstrated that academic language positively relates to children’s
vocabulary outcomes [37,48–50]. However, these studies did not investigate the impacts of
teachers’ academic language use on DLL children or science assessments.

Academic science Spanish may have been inversely related to children’s English
scores because it was highly correlated with the amount of English and Spanish that
teachers were using. That is, teachers who used more academic science Spanish tended
to use more Spanish overall, and less English overall. It may be that the children in this
sample were exposed to more Spanish overall, including within science settings. Children’s
primary exposure to English is likely through their teachers, so when teachers use less
English, children do not perform as well on their English science assessments. Although
teachers used more academic science Spanish, this should not be considered detrimental
to children’s science scores, as previous studies have demonstrated the importance of
Spanish in DLL preschool classrooms [34,36,38]. Alternatively, this finding suggests a need
to also consider the language use of teachers when deciding what language(s) to use when
assessing Spanish–English DLL children’s science.

Additionally, English and Spanish academic science language was dispersed between
two languages for teachers and children. This study took a unique perspective in examining
both English and Spanish children’s science scores; however, it may be important to
take a more holistic approach when examining the impacts of academic language on
children’s science outcomes. Most prior studies examining the impact of academic language
on children’s outcomes were conducted with teachers who only used English and only
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investigated children’s English scores [49,50]. One study did find that when teachers used
more complex language in English, it was positively associated with children’s bilingual
outcomes [37]. It is possible that the effects of a combination of teachers’ academic science
language in English and Spanish may predict a combination of DLL children’s English
and Spanish science scores (i.e., a conceptual score). Studies examining the efficacy of
conceptual scoring have found that it improved DLL children’s performance on language
assessments above their scores when tested in only one language [74,75]. Despite the
importance of conceptual scoring, past studies have predominantly examined its effects in
the context of language abilities and do not extend it to other domains, such as science.

Furthermore, it is possible that teacher academic science language alone, without
good pedagogy, does not positively relate to children’s science outcomes. Science is a
relatively new area of focus in early childhood education, and most preschool classrooms
do not include it as part of their curriculum [76,77]. Thus, it may have been rare for a
teacher to intentionally incorporate science into their lesson plans. This study attempted
to circumvent the lack of intentional science present in early childhood education by
examining academic language as it related to the Early Science Framework (e.g., coding for
Scientific and Engineering Practices and Core Ideas) in context. Similar studies examined
teachers’ use of math language and found that when high-quality math pedagogy was
paired with a strong understanding of the content, teacher language was associated with
children’s outcomes in math [78]. The present study may not have found similar results
because it only captured the content of the lesson and not pedagogy or the teacher’s
understanding of science content. For the teacher’s academic science language to have
a positive effect on children’s science scores, it may be necessary to ensure that teachers
have a good pedagogy to enact an effective science lesson. Teachers may also need to
have a strong understanding of children’s developmental level and be able to balance
this with both science content and good pedagogy. Thus, it may be important to pair
academic language with a measure of science lesson quality. Measures that assess the
quality of preschool science lessons are becoming more readily available [79,80]. Future
studies should consider controlling for the quality of the science lesson when examining
teachers’ academic science language.

4.4. Implications for Practice

The present study has implications for researchers, practitioners, and policymakers.
First, this work brings attention to an understudied learning domain, i.e., early science.
Children are naturally curious about the world around them and express great motivation
for learning science during the preschool years [81]. Young children ask questions about
why things happen (e.g., “Why don’t my shoes fit anymore?”), constantly carry out experi-
ments (e.g., dropping a sippy cup off of a highchair to see if a caregiver will pick it up each
time), and make observations (e.g., “It’s too cold!”) [82]. Despite this early motivation to
engage in scientific inquiry, by high school, students’ motivation around scientific inquiry
declines [83]. This demonstrates a need to begin supporting children’s scientific curiosity
early and to continue fostering it as they develop. However, to date, many studies focus on
language, math, and social–emotional skills. This study sought to highlight the importance
of support in this early learning domain by examining factors that related to DLL children’s
science outcomes.

Results from this study indicate that it is important for teachers working with DLL
children to be cognizant of the language in which they administer assessments. This is
especially true for DLL children who are Spanish dominant. When Spanish-dominant
children were assessed in English, they performed worse on English science assessments,
illustrating a need for researchers and practitioners to screen DLL children for their domi-
nant language before administering assessments or to administer them in both languages.
It is also important for researchers, practitioners, and policymakers to be critical when
interpreting scores from DLL children. For example, if an English science assessment is
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given to a Spanish-dominant child, educators and stakeholders should recognize that their
score may not accurately represent their science abilities.

Although the language of instruction did not always impact children’s outcomes,
this study provides insight into the language that early childhood teachers use with DLL
children in the context of science. Teachers’ use of academic science Spanish did impact
children’s English science outcomes, indicating that teacher language use is an important
factor to consider when assessing DLL children. This study can be particularly useful
for metropolitan areas where Spanish is more prevalent in the community and may be
affecting patterns of loss or maintenance.

Findings from this study can also inform practice in early childhood at a national level
by providing information about how the home language and English are being supported
within classrooms, specifically within the context of science instruction. Within the context
of this study, teachers on average demonstrated that they used both English and Spanish
equally, showing that these sites are implementing early education best practices (i.e., Head
Start Performance Standards) around support for DLL development [41].

4.5. Limitations and Future Directions

The important implications for researchers, practitioners, and policymakers from this
study suggest a number of future research directions. To better understand the nature of
the difference between DLL children’s English and Spanish science scores, future studies
may want to include a larger sample of children. Although not statistically significant, there
was a trend level finding, where the percentage of English that teachers used positively
predicted children’s English science scores. Given a larger sample, this may have been
statistically significant and might indicate that Spanish–English DLL children’s English
science assessments are influenced by teachers. However, further studies are needed to
determine if that is the case.

A larger sample should also include more English-dominant children or potentially
delve deeper into the heterogeneity amongst DLLs. English-dominant children only
comprised 20% of the sample in this study. Future studies may also take a more nuanced
perspective of DLLs and examine not only the role of language dominance but that of
balance, as prior studies have implicated it as a key factor in DLL children’s cognitive
development [17,18].

Future studies should also examine how these results might extend to other groups of
DLL or multilingual learning children. While in the US, Spanish–English DLLs are the most
populous group of DLLs, there are many other DLL children nationally and globally. The
findings of this study could extend to other DLL children who are exposed to a mainstream
language and a home language, where it may be important to screen DLL children for
their stronger language prior to administering a science assessment. Results from this
study could also extend to DLLs who are learning two languages that are similar (e.g.,
English and French). However, future research is needed to determine if findings apply in
other contexts.

Additionally, it may be important to incorporate classrooms that speak primarily
Spanish or English to better understand how teacher talk influences children’s learning
and performance on assessments. While teachers in this sample reported speaking a mix
of English and Spanish, 82% reported that Spanish was their primary language. These
results may therefore generalize to Head Start sites that employ teachers who have strong
Spanish skills. However, one limitation is that they may not generalize to classrooms where
teachers are less proficient in Spanish.

In addition, some teachers may more regularly engage in early science experiences
with children in their classrooms. This may have led to differences in levels of teachers’
comfort in carrying out science lessons or differences in knowledge about early science.
Moving forward, it is critical that studies collect more information about teachers’ own
comfort with early science and the frequency in which they teach it.
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Furthermore, there is a need for a longitudinal study to investigate children’s science
scores in English and Spanish over time, to understand how their language grows and
develops. This includes examining multiple timepoints for language and science measures,
to better understand DLL children’s abilities at the beginning and end of the school year as
well as across years. Lastly, there is a need to examine other factors that may influence DLL
language development, such as children’s home language environment and exposure to
science at home.

5. Conclusions

Engaging young children in scientific inquiry early on provides them with the oppor-
tunity to build critical thinking skills necessary to secure one of the growing numbers of
science careers in the future [2]. Recently, there has been a national focus on the importance
of promoting science in early childhood education. Although science has recently been
brought to the forefront in early education, there are science achievement gaps that begin
early and persist over time for Hispanic DLL children and children from under-resourced
homes [15]. Research with children from under-resourced homes in other school readiness
domains highlights the importance of investigating and intervening at an early age [84–86].
The current study contributes to the literature by implicating dominant language as an
important factor when assessing Spanish-English DLL Head Start children in classrooms
where a mix of Spanish and English occurs. This study also found associations between
teachers’ use of academic science Spanish and children’s English science outcomes, findings
which indicate that children’s English science scores may be impacted more by teacher
language than DLL children’s Spanish science scores. This demonstrates a need to account
for classroom language use when assessing DLLs. Finally, this study did not find positive
associations between academic science language and children’s science scores, indicating
that classroom quality or quality of a science lesson may be necessary to detect these effects
in the future.
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