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Abstract

Many ELLs develop the ability to communicate in their second language, yet their reading comprehension,
writing skills, and understanding of academic content is below grade level. In addition, their instruction is
not geared towards helping them develop academic language and literacy skills in the content areas
(Short & Fitzsimmons, 2007). Academic language can generally be defined as the formal register of
language used in schools. Scarcella (2003; 2008) defines academic language as a register characterized
by the specific linguistic features associated with academic disciplines. This case study focuses on
understanding what a teacher does to support content and academic language development of their
students in the content area of science. Multiple sources of data such as interviews, students’ work
samples, audio-taped instructional activities and field notes were collected and analyzed using the
linguistic, cognitive, and socio-cultural dimensions of Scarcella’s (2003) framework to provide teachers
with research-based examples of ways to support their ELLs’ development of academic language in
science. The findings of the study suggest that when teachers plan their science instruction around
inquiry-based lessons they are able to provide students with more opportunities to develop academic
language skills as they speak and do science. Inquiry-based science instruction provides a medium for
students and teachers to use the academic discourse of the discipline.

Resumen

Gran numero de los estudiantes de inglés como segunda lengua desarrollan la habilidad de comunicarse
en su segundo idioma pero su comprensién de lectura, habilidades de escritura y entendimiento del
contenido académico estd por debajo de su nivel de grado. Ademas, la instruccidon que reciben no esta
orientada a ayudarlos a desarrollar el lenguaje académico y las habilidades de literacidad en las areas de
contenido. El lenguaje académico se define generalmente como el registro formal del lenguaje utilizado en
la escuela. Scarcella (2003; 2008) define el lenguaje académico como un registro caracterizado por rasgos
linglisticos especificos asociados con las disciplinas académicas. Este caso de estudio se enfoca en
entender lo que hace una maestra para apoyar el desarrollo del contenido y el lenguaje académico de sus
estudiantes en el area de ciencias. Multiples fuentes de datos tales como entrevistas, notas de
observaciones de campo, trabajos de los estudiantes y actividades de instruccién grabadas fueron
recolectadas y analizadas usando las dimensiones lingliistica, cognitiva y sociocultural del marco tedrico
de Scarcella (2003) con el propédsito de proveer a los maestros ejemplos basados en la investigacion de
maneras en las que pueden apoyar el desarrollo del lenguaje académico de los estudiantes de inglés como
segunda lengua en el drea del contenido de ciencias. Los resultados del estudio sugieren que cuando los
maestros planifican la instruccion de ciencias alrededor de lecciones basadas en investigaciones estan
capacitados para brindar a sus estudiantes mas oportunidades para desarrollar habilidades del lenguaje
académico a medida que hablan y hacen ciencias. La instruccién de ciencias basada en la investigacién
brinda a los estudiantes y maestros el medio apropiado para el uso del discurso de la disciplina cientifica.

Although numbers change daily, English language learners (ELLs) make up about 45% percent
of the entire Latino school population in American schools and approximately 75% of all ELLs are
Latino (Gandara & Contreras, 2009). The largest group of ELLs is in elementary schools, but
they are quickly moving into the middle and high schools where “there are typically fewer
resources available to address ELLs’ needs” (Batalova, Fix, & Murray, 2007, p. 23). Many ELLs
develop the ability to communicate in their second language, yet their reading comprehension,
writing skills, and understanding of academic content are below grade level (Short &
Fitzsimmons, 2007). There are several key reasons why ELLs are not succeeding academically.
Educators do not understand that there are different types of ELLs and that these students have
different needs. Also, ELLs are not provided with the first language support to attend to these
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needs. In addition, they are often placed inappropriately in classes that do not give them
rigorous content and language support. Their instruction, then, is not geared towards helping
them develop academic language and literacy skills in the content areas (Short & Fitzsimmons,
2007).

The purpose of this article is to provide teachers with research-based examples of ways they can
support their ELLs’ development of academic language in the content area of science. First, a
definition of academic language will be provided. Next, important implications involving multiple
scaffolds for teaching academic language are discussed including contextualizing language in
inquiry-based units, developing academic vocabulary and developing styles of academic
discourse. Finally, Scarcella’s framework (2003) is used to analyze the ways in which the three
dimensions of academic language are addressed and supported in the instruction of science
content for successful development of ELLs’ literacy and language skills.

Defining Academic Language

The nature of academic language and the academic language needs of second language learners
has been researched and written about extensively in the last decade (Freeman & Freeman,
2009; Gibbons, 2002, 2009; Scarcella, 2003; Schleppegrell & Achugar, 2003; Schleppegrell &
Oliveira, 2006; Zwiers, 2007). This research is in response to the existing evidence that ELLs
develop conversational fluency, but lack the academic language proficiency to perform school
tasks. Cummins (2008) explains this difference between academic and conversational language:

CALP or cognitive academic language proficiency develops through social interaction from birth but
becomes differentiated from BICS [basic interpersonal communicative skills] after the early stages of
schooling to reflect primarily the language that children acquire in school and which they need to use
effectively if they are to progress successfully through the grades (p. 72).

This definition shows that BICS and CALP are two different, yet related language skills. BICS
involve language skills that students use to communicate in everyday social contexts such as
performing classroom chores or chatting with peers in the playground. In contrast, CALP refers
to the language needed to perform school tasks such as reading a textbook about different types
of cells in a Biology class. This type of task requires students to understand technical vocabulary,
as well as to manage the density of the scientific text as it presents a great amount of
information per sentence and or paragraph. Furthermore, according to the literature in the field,
people use language for different reasons, in different settings, and with different people. The
language we use when we talk, read, or write in different contexts is called register. Each
register can be characterized by specific vocabulary, certain ways of pronouncing words,
different ways of combining words to form sentences, and different ways of organizing texts.
Each register also has its own level of formality. Academic language can generally be defined as
the formal register of language used in schools. Scarcella (2003; 2008) defines academic
language as “a variety of English used in professional books and characterized by the specific
linguistics features associated with academic disciplines” (p. 9). She also explains that academic
language is different from everyday language, thus aligning her definition with Cummins’
definitions of BICS and CALP previously discussed. Cummins also states that CALP is context-
reduced whereas BICS is context-enhanced. For example, chatting with peers in the playground
is context- rich in that communication is supported by setting, facial expressions, signals, or
movement to enhance comprehension. On the other hand, the textbook about cells is context
reduced because there may or may not be pictures and written academic texts make it difficult
to visualize concepts. In addition, the sentences are dense, packed with abstract ideas and
technical vocabulary that make the comprehension of the content very difficult.

According to Scarcella (2008) academic language is more cognitively demanding and makes
more use of reading and writing than conversational language. The grammatical and lexical
competences used are essential in academic language, even more so than conversational
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language. Language functions used to persuade, summarize, or argue play a more critical role in
academic language than the narratives more commonly used in everyday language. Academic
language involves higher-order thinking skills which enable students to evaluate, analyze, and
synthesize ideas from different sources. In addition to these cognitive and linguistic skills,
academic language also includes metacognitive awareness, which is the ability to think about
language and the use of background knowledge to enhance comprehension of texts. Teachers’
goals, then, in helping students develop academic language is to support ELLs so that they can
communicate like mathematicians, scientists, social scientists, and literary scholars. It is
primarily classroom teachers who are responsible for helping second language learners develop
academic language proficiency.

The Importance of Academic Language for ELLs

Research suggests that the development of academic language is key for ELLs (Cummins, 2008;
Fang, 2008; Freeman & Freeman, 2009; Richard-Amato & Snow, 2005; Schleppergrell, 2004).
Academic language development is obligatory for students to complete academic work and
graduate from school. When school dropout rates exceed 50% among minority populations, it is
evident that schools are not providing such support (Diaz- Rico & Weed, 2010). In addition, due
to a pattern of ELLs’ underachievement in school caused, among other issues, by their limited
language skills, a very small number of students are well-prepared to attend college. According
to the National Center for Educational Statistics (NCES, 2003a), 54% out of 62% of high school
graduates that attended college were White and only 5.4% were of Hispanic descent. Therefore,
to help teachers in better preparing minority students with academic language proficiency to
succeed in school, researchers have begun to provide teachers with strategies that can be used
to help students develop academic language proficiency. They propose that teachers could help
ELLs become more successful academically if they organize language and literacy curriculum
around interdisciplinary units of inquiry and teach academic language embedded in content
areas from elementary to secondary schools. For teachers working with second language
learners, the organization of the curriculum around units of inquiry provides a context that
makes academic language and content instruction more comprehensible. This context allows
students to make connections among ideas, concepts, and experiences, while understanding the
topic when taught in the target language and using the target language to achieve meaningful
learning goals. When teachers organize their curriculum around interdisciplinary units of inquiry,
they avoid the use of isolated exercises with grammatical structures practiced out of context as
well. Furthermore, students see the connections between the content, what they learn, and the
process of how they learn. These connections allow students to integrate knowledge in a
meaningful way for long-term learning. In this way, units provide an avenue for the
development of a more advanced schema that will allow students to grasp more complex ideas
and to construct more advanced understandings of texts, thus developing CALP. In summary,
interdisciplinary units of inquiry provide students with a context for inquiry, opportunities for
meaningful language use, and opportunities for advanced cognitive development (Goodman,
1986).

The reality is that while Gandara and Contreras’ (2009) research demonstrates that the single
most critical resource in any school is the teacher, studies have shown that the teachers of ELLs
often have little preparation to help them move from conversational to the academic discourse of
the classroom (Garcia, et al., 2008; Suarez-Orozco et al., 2008). It is imperative that teachers
of various subject areas teach the specific academic literacy of their subject. This not only
includes teaching the specific terms relevant to the subject, but imparting also how to speak,
read, and write for that particular content area. Students whose academic language proficiency
is not developed can benefit greatly from explicit instruction and feedback combined with
scaffolded opportunities to learn specific strategies for improving their academic language
proficiency (Freeman & Freeman, 2009; Garcia, 2002, Olsen, 2010). Guided instruction in
academic vocabulary and writing, combined with opportunities to read and discuss complex
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academic texts in the different content areas, helps them to become fluent in the language of
that field of study (Olsen, 2010). The teacher portrayed in this article clearly addresses her ELLs’
content knowledge and linguistic needs.

Teaching Academic Language to ELLs in the Science Classroom

Inquiry-based learning operates as the medium for the scaffolding of academic literacy
development. This has several implications for teachers including different levels of scaffolding
that help second language learners develop both the language and content of science. The first
level of scaffolding in inquiry-based learning is the integration of contextualized language and
academic content instruction that focuses on the mastery of academic skills across content
areas. Language serves as a vehicle for content learning as ELLs are expected to acquire the
language skills that are important for communicating and understanding knowledge across
content areas. The integration of content and second language instruction provides the context
for language learning because students are provided a necessary basis for understanding and
acquiring new language structures and communicative functions

A second level of scaffolding is the explicit focus on academic vocabulary development.
Knowledge of content academic vocabulary is extremely important for the academic success of
ELLs in science. When students are educated in various fields, they adapt interdisciplinary
academic vocabulary. For this reason, proficiency in the target language is not seen as a
prerequisite to content development, but rather as a co-requisite. Teaching language through
sustained content around units of inquiry allows students to learn not only the everyday
language needed for basic communication, but also the academic vocabulary that is so
necessary to read and write academic texts and tests (Freeman, Freeman & Mercuri, 2005).
Students remain focused across content areas due to the significant questions they are
investigating. While investigating overarching questions, students are provided with multiple
opportunities to learn academic vocabulary. In this way students are exposed to both content-
specific words such as photosynthesis and electrolysis, as well as general academic vocabulary
that go across content areas such as hypothesis, colony, and pattern. During inquiry teaching all
students see and hear key vocabulary connected to the topic several times, thus acquiring it
(Nagy, Anderson & Herman, 1987).

A third level of scaffolding involves the development of academic discourse in the content area of
science. The classes in the case study built on prior understandings and with a strong focus on
language development, exemplifying the importance of teaching the discourse patterns of the
science classroom. By using these language patterns, teachers are able to present and give
students opportunities to discuss language functions beyond those most commonly presented
such as describing, and to ask more varied types of questions. In addition, through questioning,
teachers can prompt students to share scientific knowledge with others as well as to be able to
explain using information to support their claims about a given scientific topic of study.
Moreover, the discourse patterns presented orally through classroom discussions, could frame
scientific writing through the use of sentence frames that reflect the types of discourse used in
the science classroom. For example, during an instructional event, Mrs. Lee asked the students
the question: “"How do we know the age of trees?” Using students’ responses she built on what
they said and supported them in the development of well-constructed sentences. Mrs. Lee
explained that the size of the rings depends on the amount of water they will absorb per year
and, in order to present their ideas clearly, she suggested replacing how much water for quantity
of water. By using correct sentence structure and content specific vocabulary, students speak
and write like scientists do and acquire the patterns of scientific discourse.

Understanding Scarcella’s Framework

Scarcella (2003) develops a detailed theoretical framework for the development of academic
language. The framework emphasizes the teaching and learning of multiple competences
including the linguistic features of academic language, as well as the social, and cultural factors
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that affect the development of the academic discourse. Scarcella’s framework (2003) for
academic language development focuses on three different dimensions of academic language:
the linguistic, cognitive, and socio-cultural/psychological dimensions.

The linguistic dimension is key to learning academic English. It consists of phonological, lexical,
grammatical, sociolinguistic, and discourse components. Table 1 discusses each of these
components.

The Phonological Component
Knowledge of the phonological component of academic English includes stress, intonation, and sound
patterns.
Examples: demography, demographic, cadence, genéric, casualty, and celerity

The Lexical Component

Knowledge of the lexical component includes the forms and meanings of words that are used across
academic disciplines (as well as in everyday situations outside of academic settings), knowledge of the ways
academic words are formed with prefixes, roots, suffixes, and the parts of speech of academic words, and the
grammatical constraints governing academic words. This component aligns with Freeman and Freeman’s
(2009) definition of academic language at the lexical level which includes content specific (CS), and general
academic (GA).
Example: photosynthesis (CS); experiment (GA)

The Grammatical Component
Knowledge of the grammatical component consists of what enables ELLs to make sense of and use the
grammatical features (morphological and syntactic) associated with argumentative composition, procedural
description, analysis, definition, procedural description, and knowledge of the grammatical co-occurrence
restrictions governing words, the grammatical metaphor, and knowledge of more complex rules of
punctuation.
Example: It also includes knowledge of verbs, contractions, passive and active voice, plural/singular
(bacterium is singular not plural) and that some nouns are followed by prepositional phrases (discrimination
against someone) among others.

The Sociolinguistic Component
Knowledge of the sociolinguistic component includes an increased number of language functions. These
functions include general ones of ordinary English such as apologizing, complaining, and making requests as
well as ones that are common to all academic fields.
Example: the knowledge of an increased number of genres, including expository and argumentative text as
well as an increasing number of language functions (hypothesizing, generalizing, comparing, contrasting,
explaining, describing, defining, justifying, giving examples, sequencing, and evaluating).

The Discourse Component

Knowledge of the discourse component comprises of the discourse features used in specific academic genres.
These discourse features help ELs develop their theses and provide smooth transitions between ideas.
Example: discourse features such as transitions and other organizational signals that, in reading, aid in
gaining perspectives on what is read, in seeing relationships, and in following logical lines of thought (i.e.,
first, second, last for sequence of events).

Table 1. The linguistic dimensions of academic English

The cognitive dimension of academic language includes knowledge, higher-order thinking
skills, and cognitive and metalinguistic strategies. Students need to have both declarative and
procedural knowledge in order to function well in the academic world. These types of knowledge
are gained through reading and discussing academic texts, accomplished by the use of
strategies to bridge new knowledge to the students’ background knowledge. In addition to
knowledge, students need to develop higher-order thinking skills in order to be able to interpret
what they read. The higher order-thinking component develops students’ language abilities to
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work with academic texts for specific disciplines. For example, students need to be able to
interpret, synthesize, and evaluate texts critically and to express concepts and opinions clearly.
Moreover, the strategic component presented by Scarcella discusses the use of learning
strategies that vary depending on the demands of the task. Finally, the development of
academic language also includes a metalinguistic component in which students are able to think
about their language use in order to make adjustments and improvements at this level of
discourse. For example, according to Scarcella (2003):

in terms of editing, metalinguistic awareness is helpful in choosing correct word forms (agitated or
agitating, nominal or nominalization), checking subject-verb agreement, pronoun reference, and verb
sequencing. Editing also involves checking conventions pertaining to headings and subheadings,
margins, footnotes, and tables. It enables writers to use their own stored knowledge of English as well
as dictionaries, writing handbooks, and grammar reference books, not to mention the spell check
function on the computer. (p. 28)

In other words, students apply metalinguistic knowledge through the process of metacognition in
which they think about their language use.

The final feature of Scarcella’s framework (2003) is the socio-cultural/psychological dimension of
academic language. It refers to the norms, values, beliefs, attitudes, and social practices of the
discourse community in which the individual operates. Table 2 gives attributes and examples of
this dimension in the following:

Attribute Examples

Norms Research is conducted in specific ways.

Values Empirical research is valued; anecdotal information is questioned.

Beliefs A researcher’s work is respected if it informs or tests theory, advances knowledge in

significant ways, and influences practice. A researcher's work is reputable if it is cited
in peer-reviewed, scholarly journals.

Attitudes/Motivations/ | Alternative perspectives must be considered. Asking questions is necessary.
Interests

Behaviors/Practices/ | Researchers review the literature to establish what is known about a problem and how
Habits other researchers have studied the problem to avoid mistakes.

Table 2. The socio-cultural/psychological dimension of academic English

Because of the overlapping attributes of academic language and in order to function well in
academic settings, students need to have mastered all three dimensions: linguistic, cognitive,
and socio-cultural/psychological. Therefore, this study focuses on all three dimensions of
academic language. At the linguistic level, the study looks at the knowledge of the forms and
meanings of words that are used in the science lessons. Knowledge of the difference between
general academic vocabulary and content-specific vocabulary of science are discussed. At the
cognitive level, the study emphasizes the strategic component that the teacher uses in her
instructional time and the feedback she provides to students’ academic language use. The
strategic component includes cognitive and metacognitive strategies to enhance reading
comprehension and academic writing development such as underlining, outlining, idea mapping,
identifying key ideas and using context and word attack strategies to enhance the meaning-
making process of science texts. The socio-cultural/psychological dimension also provides a
frame to discuss the socialization towards science in the discourse community of the classroom
in which teacher and students operate. In the following sections of this paper, the methodology
used is presented first. Then, a selection of instructional activities is described. Next, the focus
on language and content of each instructional activity is discussed. Finally, the instructional
activities are classified into different categories and analyzed according to:

This is an open-access article distributed under the terms of a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0) license



MEXTESOL Journal, Volume 37, Number 2, 2013 7/

1) the lexical, grammatical, and socio-linguistic components of the linguistic dimension of
academic language;

2) the knowledge, higher-order thinking, and strategic components of the cognitive
dimension of academic language;

3) the norms, values, beliefs, motivation, interests, and attitudes of the socio-
cultural/psychological dimensions of academic language.

The Study
The study strives to answer the following question:

» How do teachers support ELLs" academic language development in science classrooms?

Extensive data has been collected in the natural context of Mrs. Lee’s classroom and represents
both the participant’s perspective of the instructional event and the researcher’s viewpoint as an
outsider which when combined, “help to make conceptual and theoretical sense of each case”
(Gall, Gall & Borg, 1999, p. 293). The case study was conducted during two semesters of the
school year. During this period, detailed field notes of the teacher’s instructional methods and
her interactions with students in the classroom were collected. Data were also collected through
interviews with the teacher to clarify the teacher’s planning process for the delivery of activities
which developed academic language of science. A second round of observations and interviews
was conducted to capture a detailed description of classroom instruction, planning time, and
reflection on practice as the teacher taught her science units. These different data sources
helped to triangulate the data.

The teacher participant in this study, called Mrs. Lee for confidentiality purposes, is a Latina with
literacy skills in both Spanish and English. Table 3 summarizes her personal and professional
information.

Variable Mrs. Lee
Nationality Chinese-Mexican born in Costa Rica
Education Educated in Nicaragua. She did her college education in the U.S.
Years Teaching Ten years with seven years teaching third grade in a dual language program

Pedagogical Knowledge | Plans instruction with a focus on the students’ language and cognitive abilities

ﬁ;ﬁde?lg Recognizes its importance and plans for the teaching and learning of academic
guag language.
Knowledge

Students work in multiple groups throughout the day. Lesson and activities are

Classroom Organization mostly language demanding and inquiry-based.

She has a deep understanding of second language methodology. She has been

Other .
selected as a master teacher with whom student teachers are placed every year.

Table 3. Mrs. Lee’s profile

A Closer Look at Mrs. Lee’s Teaching of Academic Language

This section describes different instructional activities of a selected unit related to ecosystems as
well as sections of selected audio-taped instructional activities within a lesson collected
throughout the duration of the study. The instructional activities described are whole group
lectures, small group dialogues, and guided group work. This section provides a brief description
of individual lessons with the intent to contextualize the analysis of the selected instructional
activity. The analysis of each instructional activity is intended to show Mrs. Lee’s teaching and
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use of academic language in the science classroom using the three of the dimensions of
Scarcella’s framework (2003) previously described.

Mrs. Lee’s Lessons

Mrs. Lee’s lessons showed her understanding of the interconnectedness of science concepts and
language development. It is first important to establish the operational definition of activity used
for this study. This study uses Freeman and Johnson’s (2005) definition of activity as an
“interplay among the actions of participants that creates a meta-play” between teacher and
students’ discussion, questioning techniques, and opportunities for hands-on explorations
provide that meta-level of activity described by Freeman and Johnson (2005, p 75). In other
words, through each different activity, students are doing science with language as they develop
specialized vocabulary, practice the discourse patterns of the science classroom, and use
language to support knowledge construction such as observation, comparison, and evaluation.
(Jan, Chee & Tan, 2010). The lessons observed during the scope of this study were lessons
presented in Spanish and English. The instructional activities presented and analyzed in this
study are part of multiple lessons from a long-term unit on ecosystems. Throughout this topic,
students learned about the different habitats of animals and plants and the types of climate that
exists in each habitat. Advanced topics such as adaptation and extinction of living things were
also part of this long-term topic of study.

In her practice, Mrs. Lee used the Preview, View, and Review (PVR) strategy to teach each
lesson. This is an important strategy for drawing on the first language and teaching academic
content for all English learners (Freeman & Freeman, 1998, 2000). In this strategy, key concepts
are introduced in the students' first language. Then students are given opportunities to work
with those concepts in the target language, which in this case is English. Teachers use a humber
of techniques to make the English instruction comprehensible such as hands-on activities,
visuals, and realia. Finally, students are allowed to review the concepts in their first languages to
clarify, summarize, and ask questions. This strategy represents Mrs. Lee’s spiral teaching
approach because concepts are always reviewed from previous lessons and multiple connections
are made to background knowledge. New information in the form of a brief lecture, whole group
discussion about the topic of study, or hands-on activities were explained and introduced in
English. Graphic organizers were often used for different purposes such as writing, developing
language, or reviewing concepts with an emphasis on students’ cognitive processes in the target
language. Finally, Mrs. Lee closed each lesson with a review of concepts learned and an
extension in the form of homework or as a next day anticipatory activity to continue developing
the objectives planned in the primary language of the students. This spiral way of teaching
through the PVR strategy was intentionally used to provide students with multiple opportunities
to think critically about science content taught using multiple scaffolds and primary language. In
this way the teacher helped build students’ background knowledge, clarify content concepts, and
emphasize the role of primary language in processing scientific information.

Mrs. Lee’s Instructional Activities

Instructional Activity #1: Describing the Tropical Rainforest

Students read and discussed the book Dentro de la Selva Tropical [Inside of the Tropical
Rainforest] as a preview (Willow & Jackes, 2001). On each page, the book presents a selection
of plants and animals that live in the tropical rainforest. This provided an added opportunity for
oral language development as well as content specific knowledge discussion. After the teacher
read the book to the class and engaged with the students in an academic discussion, the
students were asked to gather at the rug area to create a graphic organizer using the shared
knowledge from the whole class discussion. The teacher used a graphic organizer as a visual
representation of information that targeted higher order thinking skills. The following is the
transcription of an audio-taped excerpt from a class discussion in Mrs. Lee’s classroom:
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T: Now I want you to think of a descriptive map. As a group we are going to complete a descriptive map using
all the adjectives that describe the tropical rainforest. We need to remember that we can circle the words that
describe the tropical rainforest in the text and then discuss the importance that those words have in relation to
the topic of study. Who could think of a word that describes how the tropical rainforest is?

S1: It is DENSE.

T: What does dense mean?

S2: That there are lots of trees and you cannot even walk.

T: Okay...and in English...is there any word or cognate that has the same meaning?

S3: Very dense.

T: Dense is the cognate and it means very, very crowded...what other word describes the tropical rainforest?
Isabel?

S4: Humid

T: Okay...humid...come to the board and write it please. When we use a graphic organizer, do we have to
write complete sentences or just use key words?

S1: No, just the key words.

T: Very good...in the graphic organizers we only put key words and once we write them down then we know
how to use it in complete sentences. Who knows this word in Spanish?

S3: Humeda?

T: Yes, humeda. What do we need to remember when we write the word in Spanish?

S5: The accent mark.

T: YES, the accent mark...in what letter does the accent go?

S6: On the letter u...

T: Very good. How can we classify the word humid by its accent? Who knows?

S7: The accent is in the third syllable...esdrdjula...grave...

T: Yes, it is considered esdrdjula because it has the accent in the third syllable. Who knows another thing
about the tropical rainforest? Erica?

S8: It is hot.

T: Okay...Please come and write it on the graphic organizer.

S9: It's warm...

T: Yes, warm is related to hot...it is warm...hot, dense, and humid. What are other words that describe the
tropical rainforest?

S59: The tropical rainforest is very important.

T: The word important could be used as an adjective?

S1: Yesssss...

T: What would you do to be sure?

S53: We would ask...how is the tropical rainforest? Important!

T: Okay...those are all adjectives. Who can tell me the difference between an adjective and a fact?

S6: A fact is pure information and an adjective describes something.

T: If we say that the tropical rainforest produces medicine, is that a description?

S510: No, those are facts but big, immense, gigantic...those are adjectives that describe the tropical rainforest.
T: I liked the word that Maria used. Please, Maria, could you repeat the words you just said?

S11: Colossal.

T: Very good, and a cognate for that word?

S11: It is the same...

T: Yes, it is almost the same. It has one more s. As you can see some cognates have almost all the same
letters, some have parts of the word that are the same and others are written exactly in the same way but
they are pronounced differently. Please remember that. Now, we have enough adjectives to describe the
tropical rainforest. Please read with me....

T & S: The tropical rainforest is dense, humid, hot, and important...let’s review, Francisco...an adjective is...
S6: A word that describes a thing, a person or an animal...

T: Very good...so if I say the tropical rainforest has four layers...is that a detail or a fact?

S11:1Itis a fact...
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Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0) license



MEXTESOL Journal, Volume 37, Number 2, 2013 10

T: Very good...it is a fact, an important fact. Please copy this graphic organizer in your notebooks and go back
to your seat. Tomorrow we will continue the discussion on the topic.

This instructional activity emphasizes the use of academic language and science content by
learning about a rainforest ecosystem. Because oral language builds the foundation for literacy
development, second language learners need daily opportunities to learn and practice spoken
language in authentic ways in order for their literacy skills to flourish. Spoken language serves
as the data that learners internalize and use to express their own meanings in their interactions
with others (Dickinson & Tabors, 2001). Mrs. Lee’s communicative exchange with students
supports this claim. The informational text on the tropical rainforest provided a context for the
academic language discussion. As students focused on features of language and learned new
vocabulary, cognitive development was also activated as they were asked to complete the
descriptive graphic organizer and present it with the class. A closer look at this example reveals
how contextualized language and content instruction are woven into the unit of inquiry. Table 4
provides a visual representation of the analysis of the academic language and content used in
instructional activity #1.

Focus on Language Focus on Content
Makes connections to students’ first languages Uses informational texts (Dentro de la Selva Tropical)
through the use of cognates. A discussion about to provide a foundation for the language activity.

different types of cognates provided students with
tools to comprehend texts better.

Makes clear distinction between facts and details | Helps students develop higher order thinking skills as
to help students find information in informational | they discuss and complete the graphic organizer.
texts and to use descriptive language as they write
science reports.

Discuss the use of accent marks that are Organizes abstract scientific information into a concrete
characteristic of the Spanish language (Discussion | visual representation through the use of a graphic
of word humeda). organizer.

Table 4. Analysis of academic language and content in instructional activity #1

This analysis of instructional activity #1 reflects how Mrs. Lee understands the importance of
weaving language and content in her science lessons. This example shows how she adjusted her
instruction to her students’ linguistic needs by giving them rigorous content and language
support.

Instructional Activity #2: Vocabulary Development and the Topic of Seeds

The following section describes the analysis of instructional activity #2 with a focus on
developing academic vocabulary. Using a top-down approach to content teaching, this lesson is
part of a sequence that started with the broad idea of ecosystems and then moved to the
concept of habitats. At this stage of the unit of study, students learned about plants and animals
that lived in each habitat, reviewed characteristics of plants from different habitats, and created
a classification chart. The lesson from which the instructional activity described here was
selected following the previous lessons about different habitats and narrowed its focus by
concentrating the discussion on the question: where do plants come from? posed by the teacher.
The teacher read the book Growing a Plant: A Journal (Jenkins, 1998) to activate prior
knowledge, then introduced content academic vocabulary, and finally started an academic
discussion about a seed’s growth. Vocabulary development, the lexical component, was a key
element in Mrs. Lee’s instruction. While not all lessons focused on vocabulary, most of her
instruction had some reference to the vocabulary being studied. She explained that texts, such
as the one read to the students about seeds, are high in academic content and vocabulary, but
use simpler sentence structure than the science textbook. Mrs. Lee applied what researchers,
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such as Dutro (2002), have called frontloading: the process of introducing new vocabulary and
discussing concepts before reading or writing about academic content. This approach to
vocabulary development provides much more background knowledge and understanding before
new learning is attempted. Mrs. Lee introduced the key vocabulary of the textbook and other
supplemental materials by writing them with two different colors and placing the words on the
whiteboard. The students were asked to discuss with their partners what they knew about these
words. Freeman and Freeman (2009) explain that while working on academic tasks, students
encounter two types of academic vocabulary that need to be explicitly taught: content-specific
vocabulary and general academic vocabulary. Content-specific vocabulary refers to the specific
vocabulary of each discipline such as photosynthesis, anarchy, or plot. The words in this group
are easy to identify and are the ones teachers tend to teach more often because they are
connected to a specific topic of study. General academic vocabulary refers to academic terms
that appear across disciplines such as label, essay, or furthermore. This second group of words
is more difficult for all learners, but especially for second language learners because the words
cannot be connected to any preconceived concept or theme in particular. As Freeman and
Freeman (2009) explain, content-specific vocabulary is usually presented in textbooks using a
different font and is defined in a glossary at the end of each chapter. While content-specific
vocabulary is needed for academic success, general academic vocabulary is even more
important because it is used across all the subject areas. General academic vocabulary does not
show conceptual relationships that could make students’ comprehension and acquisition easier.
Mrs. Lee visually introduced the difference between these two types of words by using the color-
coded technique shown below in Table 5.

General Formas Tamario Observacion Hierbas Datos
Academic (Forms) (Size) (Observation) | (Herbs/grass) (Data)
Content- Cotiledon Tallo Embrion Germina Fotosintesis

Specific | (Cotyledon) (Stem) (Embryo) (Germinate) | (Photosynthesis)

Table 5. Content-specific and general academic vocabulary

She ended the lesson by providing the students with an engaging strategy to practice the
academic vocabulary that had been introduced. Templates of the Frayer Model (1969) were
distributed among the students. Mrs. Lee explained to the students that they were to create
vocabulary cards using the content-specific vocabulary or general academic vocabulary learned
from the discussion of the reading. Table 6 shows a teacher’s sample of the Frayer Model used
as a model for the activity:

Palabra (Word) Dibujo de qué te recuerda la definicion de la palabra
Germination (Drawing of what the definition of the word reminds you)
Definicion (Definition) Palabra o palabras que te recuerdan la definicion de

When the seed starts to grow the embryo pushes into |la palabra

the soil to absorb water and minerals. The stem and |[(Word or phrases that the definition reminds you of)
new leaves push towards the sun to continue The pocket garden

growing. The plant needs water, light, and nutrients
to grow.

Table 6. Visual word association with Frayer Model (1969)

The upper left corner was used to write the selected word. In the upper right corner, students
needed to draw a picture that represented the definition of the word. In the lower left corner of
the card, a space for the definition of the word was provided. Lastly, in the lower right corner,
students needed to complete the card by writing down a word or a phrase that would help them
remember the vocabulary word selected. This corner provided students with an opportunity to
connect with the vocabulary to be learned at a personal level. Table 7 provides a visual
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representation of the analysis of instructional activity #2 showing the double focus of language
and content. This is a recursive theme in Mrs. Lee’s instruction throughout this unit of inquiry on
rainforest ecosystems. An informational text was used to provide a context for vocabulary
development around which the instructional activity was organized. In instructional activity #2,
the teacher-student interaction fostered the development of academic language at the lexical
level (Scarcella, 2003).

Focus on Language Focus on Content

Uses color coded information to distinguish two types | Uses science content to teach a language lesson.
of vocabulary.

Focuses on the development of content specific and Uses informational texts (Growing a Plant: A journal

general academic vocabulary. (Jenkins, 1998)) to contextualize the vocabulary to be
learned.

Makes connections to students’ prior knowledge as Develops oral language skills for science as they need

they discuss the new vocabulary through frontloading | to share with one another their definitions of science

technique. concepts from their strategy card.

Uses a graphic organizer to help students internalize | Helps students develop higher-order thinking skills as

new vocabulary through the visual, verbal word they discuss and complete the graphic organizer.

association strategy.

Table 7. Analysis of academic language and content in instructional activity #2

The information in this table reflects the careful preview and reinforcement of academic
language that Mrs. Lee facilitated at many points of the instructional activity through different
strategies using science content as the instructional context. The analysis shows that the focus
of the lesson was on the development of content-specific and general academic vocabulary
selected from the reading. Cognates, accent marks, and particular features of the Spanish
language were also discussed. Also, students had opportunities to develop oral language skills as
they defined their science words in the communicative exchange created with the use of the
Frayer Model strategy. The following section analyzes instructional activity #3 which discusses
the aging of trees.

Instructional Activity #3: How Do We Know the Age of a Tree?

Instructional activity #3 is part of a three-day lesson on deciduous, coniferous, and rain forests.
Students discussed the different types of trees that live in each forest. During the first day’s
lesson, the students watched a video on the different types of forests that exist in the world,
their locations, and their variety of tress. The video was divided into segments for each type of
forest. Following each segment, the students worked in groups to complete a tree map in which
they classify the different forests and described the characteristics of each type of forest. A tree
map is used for hierarchical classifications as well as for groupings of themes, concepts, and
ideas as shown below in Figure 1.

Ecosystems
[ ]
Forest Desert Ocean
[ T ]
Rainforest Decidious Coniferous
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Figure 1. Tree map types and characteristics of forests

Once each section of the graph was completed, they shared their descriptions for each type of
forest with the class. Discussion about types of trees followed each segment. The following day’s
lesson started with an icebreaker activity in which students were asked the question: how do we
know the age of a person? Students wrote their ideas on post-it notes responding to the
question posed by the teacher. They placed the notes in different columns creating a bar graph
with the predictions from the whole class. Following this discussion, Mrs. Lee passed around
slices of tree trunk for group observation. The lesson ended with a reading of a short science
article about the age of trees to confirm or disconfirm their answers to the guiding question
posed by the teacher. The third day’s lesson included the following instructional activity. The
instructional activity described below represents a review of all the science concepts learned
during the two previous lessons. The teacher starts by asking students if they knew what a circle
map was. The circle map used in this activity serves to brainstorm and to collect information so
students will be able to understand the concept and, then, define or describe it. In the center of
the circle, the teacher writes a word, number, picture, or any other sign or symbol to represent
an object, person, or idea they are trying to understand, describe or define.

T: What is a circle map?

S1: We use it to describe what we are studying.

T: Ok...It helps us organize ideas about the theme of study. Now we are going to complete this circle map
about the age of trees. It is important that you remember what we read this morning.

S2: What we read in English?

T: Yes, what we read in English. Please, pay attention and participate in the discussion. I am going to use the
color blue to write your ideas and color red to add new ideas and the science vocabulary that you have
learned...We need to practice the best way to write sentences that can express the meaning of the ideas that
we have learned about the theme. Let’s see...How do we know the age of a tree?

S3: Yesterday when we saw the tree trunk we saw the rings...the rings tell the age of a tree.

T: OK... Could you describe the rings?

S4: The rings are big and small.

T: The rings are...big or wide? Which word best expresses what we want to say about the rings?

S2: wide...

T: Ok, I will write here the word wide in red to point out that there is another word that best expresses the
meaning of what we want to say. And, what else do we know about the size of the rings?

S5: The rings are big...wide or small because of the amount of water...

T: Let’s see...Jose, explain once again this idea to us...think about the relationship between water and the size
of the rings?

S1: It depends on how much water the trees drink... when they have a lot of water the rings are big and if
they do not have water they are small

T: Fine, then...the size of the rings depends on the amount of water that they will absorb per year. Here we
will replace how much water for quantity of water to write like the scientists do. Do you agree?

S54: YES

T: How do we call the rainless season?

S7: (Silence)

T: Remember what we read yesterday. The informational text told us that the rainy season and the season of
d.... affects the growth of the trees.

S8: Oh... the drought.

T: Ok...the drought season affects the growth of the trees...What do you think about it? [...] During the
drought season, will the rings become thinner or wider?

S3: Thinner...smaller because they did not drink too much water...

T: Ok, then...I will write in the circle map the sentence with a blue color and with red the word thinner
because it is the word that we have been discussing. Then we write “"the thinner rings represent the growth of
the tree during the drought years.”
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This instructional activity had multiple layers of analysis from questioning techniques to content
specific vocabulary and discussion activities about sentence structure to reviewing previously
learned science concepts. While Spanish was not used as an instructional tool or support, the
principles of Scarcella’s framework (2003) were still being used in this lesson. Also, several
academic language development areas were targeted. Students activated their prior knowledge
through questioning techniques used by the teacher as they completed the circle map, recalled
and defined content specific vocabulary, and recalled how to better construct sentences to
convey ideas more clearly. The communicative exchange presented here also represented a
more balanced example of Mrs. Lee’s ability to teach language through content. Table 8 provides
a visual representation of the analysis.

Focus on Content Focus on Language
Reviews concepts learned on the topic of Develops higher order thinking skills through
tree growth around the question by the completion of the circle map graphic
answering the question: how do we know organizer.

the age of a tree?
Uses content specific vocabulary to define | Uses color coded information for the

science concepts during the academic improvement of sentence structure, and
discussion and graphic organizer overall writing skills to better convey
completion. scientific understanding.

Applies inquiry-based questioning
techniques: what is the relationship
between the amount of water and the sizes
of the rings?

Table 8. Analysis of academic language and content in instructional activity #3

Understanding the Instructional Activities Using ‘s Framework (2003)

This section provides an analysis of instructional activities according to the academic language
framework described by Scarcella (2003). The instructional activities are classified into different
categories according to the linguistic, cognitive, and socio-cultural/psychological dimensions of
academic language. Table 9 represents the classification of the instructional activities into lexical
and sociolinguistic components of the linguistic dimension of academic language. Table 10
presents the classification of the instructional activities into knowledge, higher order thinking,
and strategic components according to the cognitive dimension of academic language. The third
classification represented in Table 11 corresponds to the socio-cultural/psychological dimensions
of academic language. In this layer of analysis, the instructional activities are classified into
norms, values, beliefs, motivation, interests, and attitudes. It also provides a summary of the
instructional activities through which she fosters the socialization of her students toward science
and a series of conceptual understandings about teaching and learning that frame her
instruction.

This is an open-access article distributed under the terms of a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0) license



MEXTESOL Journal, Volume 37, Number 2, 2013

15

Instructional
Activity

Lexical and Grammar
Component

Socio-linguistic
Component

1. Teacher organized an activity to
provide students with formal
opportunities for using the academic
terms they learned by eliciting
responses using descriptive words to
describe the rainforest.

Students contributed with descriptive
vocabulary: dense, humid, colossal,
immense, and important.

Questioning technique to foster
the social use of academic
language in the classroom:
What do we know about the
tropical rainforest?

#1. Teacher explained similarities
between primary and second language
and highlighted differences among
types of cognates.

Provided insights into morphological
distinctions among types of cognates
such as dense and colossal.

Language variation-
identifying cognates across
languages.

#1. Teacher revised the use of accent
marks and the classification of words
according to the position of the accent
marks on the word.

Discussion focused around the word
humid.

The understanding of the uses
of accent marks are common to
the Spanish speaking
community.

#1. Students defined parts of speech
for revision and clarification

“An adjective is a word that
describes a thing, a person or an
animal...”

Reinforcement of the formal
opportunities students had to
use academic language and to
look for academic information
in informational texts

#2. Teacher used color - coded pairs
of words to introduce the distinction
between general academic and content
specific vocabulary

Forms/cotyledon/size/cells/embryo/g
erminate/ photosynthesis.

Language variation for
different social settings. Use of
vocabulary that is specific to
the discipline and other words
that are used across disciplines
or in informal conversations.
Discussion on when and why
to use those words.

#2. Teacher introduced and completed
a vocabulary card used for the
development of academic language.

Vocabulary card focused on content
specific and general academic

vocabulary introduces words such as
germination and photosynthesis, etc.

#3. Teacher supported students’
development of well-constructed
sentences as they responded to the
question “How do we know the age of
a tree?”’

“The size of the rings depends on the
amount of water that they will absorb
per year. Here we will replace how
much water for quantity of water to
write like the scientists do”.

By using correct sentence
structure and content specific
vocabulary students speak and
write like scientists do.

#3. Students and teacher used
descriptive vocabulary to describe the
rings of the tree trunk as well as
content specific vocabulary in their
oral academic discussion

Descriptive vocabulary used to
describe the rings: wide, thin,
thinner, and thicker.

They discussed the word drought.

Table 9. Examples of the linguistic dimension of academic language
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Instructional Event

Knowledge, Higher-Order Thinking,
and Strategic Components

#1. Descriptive Map

Teacher used a graphic organizer to
organize the information provided by
the students.

A semantic map to organize the descriptive vocabulary about the
rainforest helped students organize difficult information in a visual
format fostering higher order thinking skills.

#2. Color Coding

Contextualizing information through
the use of different colors to emphasize
the distinction between different types
of words.

Teacher used different colors to introduce new vocabulary This
engaged students in interpreting and discussing the readings at a
higher level of thinking.

#3. Questioning Techniques
Building students’ schema on new
concepts.

Using questions such as “How do we know the age of a tree?” to
connect with prior knowledge or build background knowledge as
needed developed students’ ability to think critically about complex
or abstract concepts.

#3. Circle Map

Teacher used a graphic organizer to
review learned information in a second
language.

Teacher used the circle map to organize the information shared by
students on the conceptual understanding they had developed through
readings and discussion about the age of a tree. Ideas were organized
under the question: How do we know the age of a tree? What is the
relationship between water and the size of the rings? This helped
students develop schema or bridge with background knowledge.

#3. Color Coding

Expresses the distinction between new
and old information to improve
sentence structure.

Students discussed better ways to write sentences in order to
expressed desired meanings around science concepts. The discussion
fostered higher-order thinking skills at the conceptual and language
development level.

Table 10. Examples of the cognitive dimension of academic language

Attribute Social Practice Examples
Informational texts are used to build schema and to examine the features of language at the
Norms morphological and syntactic level by discussing how ideas and details are organized in this type
of text, ways to convey conceptual understanding through better constructed sentences, how to
use accent marks, and how to identify cognates to enhance comprehension of text
Many opportunities are provided for students to understand and develop the linguistic features of
Values academic language. Teacher spent time every lesson on vocabulary development, grammar and
ways to respond by using the academic language of the discipline of study.
. Students need to be exposed to the academic language of science in different ways and to
Beliefs .. oL .
have opportunities to use the academic discourse to be able to develop this level of language.
Attitudes/ Seeing the native language of students as a foundation to develop the academic language of
Motivations/ | the students in their second language.
Interests
Behaviors/ There was multiple group organization in the lessons. Instruction ranged from whole group
Practices/ | to small group work and pair-share for oral discussions in an academic environment.
Habits

Table 11. Examples of socio-cultural/psychological dimension of academic language

Findings and Conclusions

The instructional activities analyzed in this article show how a teacher and her students engaged
in a communicative exchange that fosters the development of different aspects of academic
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language according to Scarcella’s model (2003). From the extensive amount of data collected
and analyzed in this study, it is evident that academic language can be effectively taught
through science content when teachers have the expertise to integrate language learning with
science inquiry. In addition, teaching academic language through content is shaped over time by
the teachers’ ability to integrate their own teaching and personal experiences with the content.
Moreover, the analysis of the teacher’s instructional approach to science and language
instruction showed that organizing the teaching and learning of academic language around
science explorations provided students with many opportunities to develop academic language in
the content area not only at the linguistic level, through a focus on grammar and vocabulary,
but also at the discourse level, through analysis of sentence structure. While Mrs. Lee made
clear connections to what readers do to enhance their students’ ability to read informational
texts, she also focused on functions of language as scientific discourse. This approach helped
students acquire scientific knowledge about plants and ecosystems and developed the students’
skills of speaking, reading, and writing in order to “do” science in an integrated way (Lemke,
1990).

Limitations and Implications of the Study

A limitation of the study is that the small sample used for the analysis makes the findings
difficult to generalize. Data from a larger sample of classrooms using the same criteria from
schools that have the same socioeconomic and linguistic variables should be collected in order to
capture in greater depth teachers’ practices in the development of academic language of
science. For students learning a second language, acquiring academic literacy is challenging. In
an age dominated by standardized test scores, the development of the academic language of the
different disciplines of study in school contexts is a necessary endeavor. Not all teachers are
prepared for the demands of today’s teaching profession and the diverse school populations
found in schools. Understanding what teachers do to support the academic language
development of the students in the content areas is necessary and has several implications.

The relevance of the study is more for improvement of teaching practice rather than for
educational policy. The findings from this study offer two implications for language and science
instruction in elementary classrooms with ELLs. Instruction should include (1) inquiry-based
lessons as a tool for academic language development, and (2) careful planning and integration
of academic language and content topics. Because inquiry-based science instruction provides a
medium for students and teacher to use academic discourse of the discipline, the findings
suggest that knowledge of inquiry-based science and an expertise in weaving content and
language are key elements for science instruction for all students, especially for ELLs. When
teachers plan their science instruction around inquiry-based lessons, they are able to provide
students with more opportunities to develop academic language skills as they read, write, speak,
and listen like scientists. The level of language used in an inquiry-based lesson is far more
advanced than the levels of language students normally use to communicate in the classroom.

One goal of this study was to contribute to the emerging body of knowledge that seeks to
understand what teachers do to support the development of their students’ academic language
in the content area of science. When teachers can integrate language and science content at a
higher level of sophistication, students are exposed to a more in depth discussion opportunities
for the learning of academic language at different discourse levels (Lee, 2005). Opportunities for
appropriate levels of explicit language instruction and teacher support must be well thought out
in order to help ELLs and other students accelerate their academic language growth in science.
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