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Abstract

This study explores one district’s attempt to implement a blended Science and English as a Second Language (ESL) elementary program, designed to provide English language learners opportunities to develop proficiency in English through participation in inquiry-based science. Data, collected throughout the first two years of the program, include lesson plans, student work, observation notes, and interviews with teachers and principals. The process by which the blended program was developed, the initial implementation of the program, the resulting science/ESL lesson plan format, and teachers’ perceptions about the program and its impact on their students are described.

Background and Context

The No Child Left Behind (NCLB) Act of 2001 created a national high-stakes accountability system for education, however the law allowed each state to set its own policies regarding English Language Learners (ELLs).  In California, statewide assessments for elementary school exist in science, reading and mathematics.  However, while reading and mathematics are tested every year from 2nd to 5th grade, science is only tested in 5th grade and contributes only a small percentage to the overall performance index for each school. This assessment policy has prompted some school districts to consider science instruction as secondary in curricular importance in the lower elementary grades. In addition, NCLB mandates that limited English proficient students be assessed “in a valid and reliable manner.” However, in California, many districts have interpreted this to mean that all tests must be administered in English, even if students are not English proficient. Subsequently, the need for improved performance on these high-stakes tests have pressed schools to devote more instructional time to teaching English to ELLs, in an attempt to raise reading and mathematics test scores.  Often this comes at the expense of science instruction.  Shamefully, this has resulted in an inequitable situation: those meeting the performance goals have access to science instruction and those testing below this goal receive little to no science instruction.  While this is true for low-performing students in general, the burden on English Language Learners (ELLs) is the greatest since they are more likely to perform below the required bar on tests written in a language that they are not yet proficient in (Garcia, Skuttnabb-Kangas, & Torres-Guzman, 2006; Genesee, Lindholm-Leary, Saunders, & Christian, 2005; Solorzano, 2008).  For schools with large number of ELLs, providing additional instructional time for English development requires school-wide programmatic changes that affect all students’ access to science. 

Nationally, scholars and education reformers alike have advocated the importance of teaching science in the elementary (K-4) grades.  Specifically many have detailed an important link between science and literacy. As Norris and Phillips (2003) contend, “Reading and writing are constitutive parts of science” (p. 226) and “Literacy in its fundamental sense is fundamental to scientific literacy” (p. 237). This intricate link between science and literacy skills is demonstrated by investigations into the professional practices of scientists (Yore, Florence, Pearson, & Weaver, 2006). “Science can be constructed, reconstructed, transformed, and applied through the tools that we associate with literacy, defined as the capacity to use language in various forms to think, analyze, and communicate” (Miller, 2009, p. 41). For many competence in learning is ultimately evident when learners can “appropriate” the language of a discipline (Bakhtin 1981).

Current research suggests that the needs of English Language Learners are better met when English language and content areas are addressed simultaneously, rather than language individually (Lee & Luykx, 2005). Specifically research of these efforts has shown that the combination can lead to increased student performance in writing, reading, and science (Stoddart, Pinal, Katzke, & Canaday, 2002; Lee et al., 2005; Lee et al., 2008). Hence, in the professional development of science teachers, teacher educators should consider addressing science through language and language through science.  

Of course, blending science and language instruction is not without its challenges.  One challenge with this approach is that teachers of ELLs often lack the understanding and preparation required to promote academic success and English language competence for this particular population (Gándara, Maxwell-Jolly, & Driscoll, 2004). Additionally, current research has shown that teachers often assume that students must acquire English prior to formal science instruction (Bryan & Atwater, 2002). Subsequently, elementary teachers are not always capable of and committed to implementing this type of instructional blend between curricular areas. Research in urban schools has shown that teachers need extensive support to effectively teach science to ELL students (Lee, Buxton, Lewis, & LeRoy, 2006).   The challenges of this blended approach are further compounded given that elementary teachers are often uncertain of their own science content knowledge and their ability to implement inquiry-based instruction (Loucks-Horsley, Hewson, Love, & Stiles, 1998). 

While it is laudable that districts are attempting to implement more equitable practices, the burden of this implementation cannot be on the classroom teacher alone. Although the district mandate will ultimately be left to teachers in the classroom to decipher and implement, district support will be critical for this program’s success. A key question for those providing professional development to classroom teachers is what supports do teachers need to successfully implement this type of program? This paper describes the first two years of one district’s ongoing attempts to fuse English as a Second Language (ESL) and science instruction in an effort to provide science for all. 

Setting

Hubbard Unified School District (HUSD) is a large urban school district in California.  The district serves a culturally and linguistically diverse population. Fifty-seven percent of students are English Language Learners (California Department of Education, 2009).  Eighty-one percent of the students qualify for free or reduced-price meals and the district has been identified as a “High Need District” based on percentage of families in poverty (US Census Bureau, 2005). Currently the district is an identified Program Improvement (PI) District, the designation assigned by the state for schools that fail to make Adequate Yearly Progress (AYP) towards statewide proficiency goals. Eight of Hubbard Unified’s 18 elementary schools are in PI status. An analysis of state testing data from the 2005 school year indicates that a majority of all students are not showing adequate academic progress in Language Arts, Mathematics and English acquisition.  English Language Learners are of particular concern in HUSD as this sub-group falls below the AYP minimum across the district at all grade levels.
As the district struggles to move out of PI status, they have devoted an increasing amount of the school day to English as a Second Language and Language Arts instruction.  Yet, as a consequence, elementary students and in particular ELLs receive very little, if any, instruction in science.  Like many others, HUSD is caught between a rock and a hard place: how can they provide additional ESL instructional time without sacrificing science instructional time, so that their ELLs can develop English language skills without falling behind in their science content development?  In an attempt to mediate this gap, the district has merged English as a Second Language and science instruction.  While many projects have attempted to make science accessible to similar populations, this project is unique in the fact that it focuses on the blend of both science and ESL. In other words, helping students better their skills in English with science as the context for that learning. This endeavor holds science equal with ESL. Thus, although one of the goals is improved English skills, the work also focuses on providing inquiry-based science that offers complex content and demands high-level thinking.

Hubbard Unified School District assembled a professional development team, consisting of district personnel, faculty from local universities, ESL and science educators, and professional development experts from a national, nonprofit education research and service agency. Together this team endeavored to provide ESL and science professional development to teachers and administrators of three elementary schools. All three elementary schools have significant numbers of ELLs and participating educators all had past experience with ESL instruction.  All participants had backgrounds in liberal studies and held multiple subject (elementary) teaching credentials.  A total of 60 elementary teachers (grades K-4), three school principals, and six ESL coaches from HUSD participated in this project. The overall structure of this professional development effort included intensive 2-week long, summer institutes, focused on a functional linguistic approach to ESL theory and practice (uniquely adapted to integrate language acquisition strategies, interactive talk structures, with academic language emphasis) and on science content and pedagogy (e.g., inquiry, 5E lesson design, etc.), along with site-based lesson study teams, called Teacher Learning Collaborative (TLCs) held throughout the year. 

Making the Connection – Processes and Plans

At the onset of the project, participating teachers were unclear about how to create a blended program and desired “real” tools for implementing a science/ESL blend in the classroom.  They wanted clarity on what a Science/ESL lesson plan looks like. Conversations among the professional development team echoed this uncertainty.  We also did not know what the blend looked like or how to approach its development.  The science education philosophy was grounded in inquiry instruction where concepts and language unfold out of student-centered learning experiences, while the ESL philosophy relied more on highly-facilitated instruction where the teacher frames accommodated for varied English language proficiency levels, directs and monitors student language use.  Although all agreed that science process and thinking skills mirrored functional purposes for using language (i.e., describing, comparing, citing information), the method of instruction was still debated.  In the end these points were agreed upon: 

1) Science content could provide a highly-contextualized setting for language development.

2) Although students may not be proficient in English, they could still process science content at a high level, through complex thinking processes.  In other words, the science should not be simplified in an attempt to simplify language.

3) Vocabulary, along with specific language functions and forms, would need to be carefully considered for what, when and how it would be used.  Which new words would be embedded in the lesson and which new words would be front-loaded (pre-taught) would be based on the instructional goals of the lesson.  

Blended Lesson Design: Entry Points

As we approached a blended lesson design, we entered the process with different foci for lesson designing. In science, we were using a modified version of Bybee’s (1997) 5E lesson design (i.e., engage, explore, explain, elaborate, and evaluate) as a template for lesson planning.  The 5E design was modified to focus the elaboration stage on extending the understanding of the science concept and the evaluation stage was changed to a series of decision-point assessments made throughout the sequence.  In addition to these modifications, there is an added concept column for each stage to illustrate the development of a science concept from students’ prior knowledge to the learning goal of the lesson sequence (DiRanna, Topps, Cerwin, & Gomez-Zwiep, 2009).  The science lesson template emphasized conceptual understanding, hands-on activities, and student interaction.  Vocabulary and specific language functions and forms were not a focus of the lesson planning.   

On the other hand, lessons that focused on English language development had traditionally centered on specific forms (grammatical features or word usage, such as adjectives) and functions (the task or purpose, such as compare) of language. Language forms and functions were often scaffolded using predetermined sentence frames that students used to build language.  For example, “I think ______ because ______.”  In addition, ESL lessons often front-load language which, involves pre-teaching specific grammatical forms or structures and vocabulary prior to their use in a cognitive task. It was evident to the professional development team that these two designs would need to be integrated into one template, if they were going to be useful in the classroom.

Blended Lesson Design: Initial Designs

Initially, the science/ESL lesson template was not a blend, but rather a compilation of everything included in science and/or ESL lessons.  The result was a document that teachers found overwhelming to teach from and an impossible model for their own lessons.  The language piece focused on the vocabulary found in the science lesson and the science lessons were designed around context-rich ideas (i.e., properties of rocks).  However, the science did not truly support language development and the focused ESL instruction impeded the development of scientific understanding. Included in the design were prompts for language input (teacher) and output (student), modified according to English proficiency levels.  However these prompts were external to the 5E lesson, not integrated in a way that strengthened either the science or the language.  Within the 5E science lesson were science activities and prompts, but these activities often included “watered-down” content in an attempt to address the beginning English skills of the students.  Thus, although we could see the overlap between scientific processes and language functions, we found that an additive approach to creating the blend was unable to produce the level of student learning we had hoped.   In addition, we lacked a clear protocol for when to focus on content and when to focus on language and failed in our attempt to serve two masters simultaneously.  Finally, due to the overwhelming nature of the document, teachers tended to either focus on language and ignore the science or focus on the science and ignore the language development in their planning regardless of what the planning document included.

Blended Lesson: Revised Design 

The initial lesson design was field tested from October – December of 2008.  Subsequent modifications were based on feedback from teachers, coaches, and district personnel.  In the revised lesson plan format (Table 1) the design was streamlined.  For example, the input/output portions of an ESL lesson were embedded into the 5E design in the “teacher does” column and student sentence frames were moved to the “student does” column.  Within these columns, headings were provided to focus teachers on accommodating students’ language development according to the varied English proficiency levels in their classrooms (see Table 1).  In addition, the input/output frames were more specific to the language or activity at each stage in the lesson.  For example, if students were asked to recall information about rocks in the engage stage, but compare and contrast properties of rocks in the explore stage, appropriate teacher prompts and student frames were designed in each section.  This allowed for more specific language support, making it easier for teachers to engage students with limited English skills in more scientifically-rich conversations and activities. Additionally, in the revised lesson format, rather than identifying one language function to focus on for a lesson (i.e. describing, telling, predicting), we found that it is possible to focus on several different language functions within a lesson once the science was organized into the 5E template.  As a 5E lesson unfolds, students engage in different levels of scientific thinking in each stage and this provides students context-rich opportunities to practice different language functions.  Thus, a language function column was added to the lesson template.

More important than these structural changes to the lesson template were the modifications to the protocols for planning, specifically we addressed when the focus would shift from science content to language development within a lesson. The improved protocol required that science be planned first before any considerations for what language forms and functions would also be taught within the lesson.  This was important for several reasons: (1) the science content must be accurate and appropriate for the grade-level in order for the necessary language to emerge from students’ thinking; (2) language can get in the way of the thinking, if it is artificially imposed on the content; (3) the details of the language development (forms and functions) can be pulled from the scripted teacher questions and expected student responses, guiding which language forms and functions would be used.  

Initially, how and when vocabulary was introduced was another area of debate.  Should vocabulary be introduced once an understanding of the concept had been developed or should it be described and clarified prior to any related investigation?  After field-testing, it was decided that vocabulary would need to be carefully analyzed to determine which vocabulary should be taught prior to the lesson (front-loaded) and which would fold out of the lesson itself (embedded). This allowed the narrowing of vocabulary within one lesson and more precision around the purpose and use of that vocabulary. This flexibility was especially important to accommodate the needs of students at varied language proficiency levels.  Words that might be front-loaded are words that students need to discuss and describe materials that are manipulated and described during exploration.  These are words that one might expect students who are proficient in English to know and be able to use (e.g., above, round, blue).  Front-load words would be taught in more traditional ESL lesson prior to the science lesson. However, within the science lesson, students can practice the authentic use of these words during the science/ESL blended lesson and teachers are able to assess and monitor their use.  Embedded words are those that are can be developed through scientific exploration (e.g., sedimentary rock, liquid, precipitation).  These words would be introduced during the lesson (teacher input) as students gain experiences related to the scientific concept being explored, giving students rich opportunities for practicing and using the new language (student output) in a meaningful context.  

Sentence frames are essential scaffolds for students with limited language skills.  The teacher use of sentence frames varied based on the proficiency level of the students, as well as the design of the task.  Explicit emphasis on language frames ranged in degree (i.e., highly-facilitated by the teacher, reduced guidance by the teacher, embedded within the task) dependent upon the English proficiency level of the students and the demands of the academic science language.  Teachers were encouraged to address these language development considerations during planning.  However, a particular issue emerged for teachers and their reliance on sentence frames.  While students gain new scientific knowledge, teachers recognize that ELLs need support in order to express that knowledge in complete thoughts, or sentences.  However, sentence frames can lead to limited student responses; since students are using the same frames, they all say /write similar sentences.  For science this is problematic because this practice did not lead to student work that displayed the range of conceptual understanding across students.  For students with beginning language skills, teachers need to temper their reliance on sentence frames and  use additional measures of student understanding that are not language dependent, yet appropriate for language development.  These can include providing realia or pictures and asking student to make concrete observations or to physically manipulate materials.  For beginning level students, teachers must be cognizant of how they model the new vocabulary contextualized within forms for particular academic language functions.  Sources of language use (teacher talk, peer talk, text) are explicitly embedded within methods and tasks that ensure comprehensibility.  If we observe Level 1 kindergarten ELL students who are observing ants moving within an ant farm, we would witness a scenario filled with teacher talk modeling the language of observation (I see the ant running on legs.) along with asking questions (Are the legs long or short?) that would elicit descriptive language.  Observing/describing is the function.  The frames (forms), including questions, the teacher uses reflect the use of body parts and adjectives.  Explicit language input (vocabulary) would follow this experience with a co-created pictorial chart that would continue the focus on the vocabulary and language forms students can use to describe their vivid language-rich observational experience.  As ELLs acquire more proficiency, explicit language models work in concert with the emerging student language base being developed, and will be derived primarily from student thinking and language inherent in the task.  The sentence frames, or forms, reflect more complex usage of thinking and language, while at the same time attention is given to reducing an over-reliance on their use.  This complex process requires deep understanding of the content being taught, second language development and a varied repertoire of strategies, posing a challenge for teacher of ELLs.     

Testing the Blended Program: TLCs

Teachers participate in Teacher Learning Collaboratives or TLC’s three times throughout the school year.  It is during these TLC’s that the proverbial rubber hits the road; when the structure and design of the blended program is tested.  The TLC is a professional development strategy that engages small groups of teachers (3-4) in collaborative planning and teaching of a science lesson and examining student work.  The TLC process focuses on developing teachers understanding of science content, providing opportunities for professional dialogue and reflection and a connection to the classroom and student learning (Loucks-Horsley, et al. 2003, Cohen & Hill, 1998).  The TLC is designed to help teachers connect and apply their learning from the summer institute to their classroom practice.  It focuses on identifying specific content the students should know/understand and designing a lesson that facilitates quality student thinking and work about that content.  The TLC sessions are conducted over two days, one day of planning and one day of teaching and debriefing during the school day. During the planning day, teachers identify a science concept that is appropriate to where their students are in the curriculum.  Guided by the facilitator and using the blended 5E lesson design, the team collaboratively develops a science lesson around this concept. At the end of the day, the team has a script containing teacher directions and questions and expected student responses for each part of the lesson.  On the second day, the teachers team-teach the lesson, with each person teaching one part of the 5E lesson.  This is followed by a debrief where the effectiveness of the lesson is considered, as the team analyzes student-work collected during the lesson to determine the impact on student learning.  Based on this analysis the lesson is revised to increase student learning and then taught to a second, but similar, group of students. Student work is again analyzed and the lesson further refined for future use in the teachers’ individual classrooms.  

Related to this effort are two specific research questions:

1. What changes do participants make to lesson plans developed during the TLC process?

2. What are participants’ perspectives of the impact of the blended program on teachers, students, and the overall school culture?

Data Analysis

In an effort to better understand how teachers critiqued and subsequently improved their lessons, we analyzed the work of 21 teachers, during the 15th and 16th months of the project, as they critiqued lessons during ten separate TLC’s. In this analysis, there were three primary sources of data: (1) teacher-generated lesson plans, including initial and revised versions; (2) TLC facilitator notes and transcripts taken during the initial and revised teaching of lessons; and (3) student work generated in the initial and revised lesson. Additionally, for selected TLCs, observation notes were recorded as teachers debriefed after teaching each initial and modified lesson and participating teachers provided written reflections about what they learned during the TLC process.

In addition to the analysis of the TLC data, semi-structured interviews were conducted with participating teachers and principals throughout the first year and a half of the program.  Interviews were conducted at the schools sites after-school or on Saturdays, after TLC planning. Recorded interviews were transcribed and data were analyzed through multiple readings by the researchers. Selective or focused coding (Charmaz, 2002) was used to sort, synthesize, and conceptualize the emergent qualitative data by adopting frequently appearing initial codes relevant to the guiding questions of the study. Coded data, which posed coherent sets of ideas, were organized into categories. These categories were re-visited as new data provided alternative vantage points for re-interpretation. Ultimately, those categories that sustained coherent and plausible interpretations were organized as “key insights.” These insights provide perspective on the impact the blended program had on teachers, students, and the school culture overall. 

Findings

Four key insights emerged during our data analysis. The first three presented below demonstrate positive impacts of our efforts to blend science and ESL. The fourth insight helps guide us as we continue to provide support for teachers using this model. 

Insight #1 - Enhanced Status for Science 


It is not an understatement to say that prior to the implementation of this program, science was not a priority at the participating elementary schools.  In fact, teachers reported that when new science textbooks were adopted in 2008, at the end of the seven-year curriculum cycle, they turned in brand new science textbooks, never opened.  “We all joked when we were turning them that some of us let the kids take them home for a week before we turned them in so that they would look more used.”  However, this changed with the implementation of the new program.  

“English language development has always been a key focal point.  It is so engrained in us that we need 45 minutes a day, no matter what.  Putting both of them [science and ESL] together makes science one of the top priorities.  Before it was we had half an hour a week to teach science, social studies and P.E.  Now science is taught everyday.”   

There was and continues to be a great deal of pressure to improve student scores on the state’s high-stakes assessments and this translated into a significant portion of instructional minutes devoted to English language development.  It was not surprising that connecting science to ESL heightened the importance of science in the eyes of teachers. What was surprising to participants was students’ responses to science.

Students are excited about science and look forward to their science lessons. While we believe that the hands-on, process of discovery is intrinsically motivating for students, there seems to be something else behind the additional appeal of science for students.  From the student perspective, the new program is seen as a switch to science rather than a different approach to ESL, lifting away negative stereotypes related to the label “English Learner.”  As one teacher reported, “One of my students told me, ‘I don’t go to ESL anymore, now I get to go to science instead.’” 

This general excitement has impacted instruction in many ways. Teachers have been surprised by how easy science is in terms of classroom management, previously a major factor discouraging teachers from hands-on science. Since science is now seen as a privilege, students have fewer behavioral problems during science lessons compared to other instructional times during the day. “Now I don’t have any real behavior issues. Now I just say, ‘Is that how scientists act?’ and they get back into it. They’re really intense.” An additional impact of students’ excitement for science is that students are excited about talking about science. 

Insight #2 - Increased Use of Oral Language 


Across the board, teachers and school administrators are overwhelmed with the students’ increased use of English. Teachers report this increase in both oral and written English, but seem most impressed by students increased use of oral language. Teachers are noticeably elated as they describe this change in their students. “It is much more exciting so kids are willing to talk more, in English.” “You should see the vocabulary they [students] use now, ‘we predicted today, we did some observations.’” This increase in English use extends beyond science and beyond the classroom.  Principals and teachers described an increase in English use in other content areas and in non-classroom settings such as recess or in the office when speaking to support staff.   School principals reported that students often want to tell them about the science activity, book, or lesson they are learning about in class.  “When I am walking around the cafeteria or see the children walking out of the library they can’t wait to tell me about the different planets, rocks and minerals, or erosion.” “We had a group of students in the office trying to settle a dispute that occurred on the playground at lunch and they were using English even though the office staff are fluent in Spanish.  That was a first around here.” This increased use of oral language, both within and outside the classroom, has perhaps been the most apparent and wide-ranging impact of blending science and ESL instruction. However, students aren’t the only ones changing.

Insight #3 - Changes in Teacher Perceptions


All participating teachers commented on the changes they have seen within their own teaching practices, most prominently in terms of student expectations and the affect these new expectations have had on their pedagogy. Teachers are now more focused on how they structure learning in the classroom and less focused on the label of the student. The teachers interviewed described a shift in thinking about what a child with limited English is capable of learning, both in terms of content and language.  “Even my low EL learners can verbalize these [science] things.  You have to expect them to because sometimes it is just the language and not that they aren’t thinking these things in their minds.”  Teachers often commented on the belief that their students can have a good understanding of the science, but be limited in their ability to express that thinking by their language ability.  In other words, a limited student response might represent limited English skills rather than limited conceptual understanding.  In addition to expectations, teachers also commented on changes in their perceptions about teaching, specifically the structure of their lessons.  “It is how I teach it that is going to give me the desired outcome.  If I expect the child to know this then I need to guide them to that place and not expect it to come out of the blue somewhere in my lesson.  It makes sense, but I never thought about it that way before.”

Insight #4 - Teachers Use of the Blended Lesson Design
During this process, we were particularly interested in the changes that teachers made to their lessons; our analysis revealed that teachers made several insightful changes during the TLC process. Across the TLCs, teachers made changes to support writing and vocabulary instruction, such as including Total Physical Response (TPR), incorporating graphic organizers to represent information and support writing, increasing student oral discourse, employing teacher modeling and guided practice, and actively facilitating student use of target sentence frames. Interestingly, all of these changes primarily relate to language instruction - none of the changes to lessons were related to science content.

The participating teachers are elementary teachers who are teaching in a school district that has, over the past decade, prioritized language arts and mathematics at the expense of science. A contributing factor to this analysis is that the HUSD had previously launched a comprehensive ESL professional development initiative that was in its third year at the onset of this project.  Although not all project teachers attended the ESL institutes offered by the district, the cumulative effects of the understanding derived from this specialized training may explain a reciprocal positive effect on attitudes. In addition to the lack of recent experience teaching science, many of the teachers do not have a strong science background. The lack of content knowledge and discomfort with the idea of teaching science limits a teacher’s willingness and ability to teach science.  Whereas, teacher who have pedagogical content knowledge (PCK) are able to be effective because “they understand how to teach materials to diverse student populations… [and] know appropriate analogies, illustrations, examples, demonstrations and are able to recognize misconceptions that may arise during the course of learning” (Shea & Greenwood, 2007, p. 81). Without this knowledge teachers may not be equipped to improve their science instruction; the changes may have been made exclusively to ESL because of teachers’ relatively expansive PCK with regard to language instruction. This finding has important ramifications for the program; as we continue to support these teachers, we need to help them to understand that their science knowledge is limiting them in terms of lesson design and to address these limitations as we conduct professional development.
Teacher Growth
Our close work with teachers has provided important insights to teacher implementation of science/ESL blended lesson plans. Many of these are not earth-shattering for teacher educators, but were enormously enlightening for individual teachers as they grew in their understanding of effective teaching and their ability to critique their own practice. Many teachers grew in their understanding of ELLs, and came to see that language ability was at times impeding students from fully demonstrating the rich science understandings they had attained. For example, our teachers believed sentence frames to be essential scaffolds for students with limited language skills; as students gain new scientific knowledge, they need support in order to express that knowledge in sentences. However, teachers grew to understand that the sentence frames they provided often led to limited student responses - since students were using the same frames all the responses were similar, if not identical. Subsequently, student work failed to display the range of content understanding across all students. This critical insight led teachers to explore additional measures of student understanding (especially for students with beginning language skills) that were not as language dependent – developing assessments that included graphic organizers, pictures, and asking students to physically manipulate materials.  

This initial development of teachers as critical practitioners has been one of the greatest outcomes of our work thus far. Teachers are now considering the range of student understanding, both in content and in language. Teachers in the project are becoming more critical of their lessons, asking themselves critical questions such as, What about the student who understands the science really well but lacks the skills in English to express it?  What about the student who is low or high in both content understanding and English language skills? 

Conclusion 

While there has long been a call for a scientifically literate populace (AAAS, 1992), without universal access to science instruction it is unlikely that this goal will ever be reached.  While socioeconomic status can significantly impact student achievement, a students’ proficiency in English can be another significant barrier, not only to science achievement, but to science access as well.  As more instructional minutes are assigned to English as a Second Language and other related content areas (i.e. reading), there is little time left for science.  Subsequently, students who enter school with less English proficiency than native speakers too often must wait until they develop fluency before they are provided access to science content, leaving them years behind their English speaking counterparts, struggling to catch up.

The insights from this study suggest that one possible solution may be in making science the vehicle for English language development, rather than holding it out as a privilege for students who successfully master the English language.  Blending science and English as a Second Language is a worthwhile investment, if only for the economy of time and resources. However, this blend needs to be on equal terms, where science inquiry is as much a focus of the lesson as is language in order to provide a meaningful and purposeful use of newly acquired language. More importantly, not only is it possible to use science as the primary vehicle for English language development, findings suggested that it might be preferred. How instructional elements are blended is an important factor in the success of this approach since simply adding elements from each area results in a document that is overwhelming and cumbersome to teachers.  Although the traditional curricula for English as a Second Language and inquiry-based science typically place different emphasis within a lesson, it is possible to successfully fuse the two into one method. 

When the blend is successful, science can be an effective platform for English language development providing a familiar and tangible context for students to develop new language. In addition, due to the inherent high-interest nature of science, students may be more willing to practice newly acquired language skills about science related observations, questions and ideas.  Finally, since science has become a content luxury available to students who perform at specified achievement levels, this blend provides a means to equalizing this disparity.  Not only does the blend ensure that students receive regular science instruction, but results suggest that it can lead to a breakdown of the low expectations and negative labels often associated with English language learners, both by students and teachers alike. Rather than keeping the development of English language skills and content learning separate, there may be great advantages to presenting them as in integrated curriculum.

Authors would like to acknowledgement the contributions of Lilia Saramento (California State University Dominguez Hills) and Jo Topps (WestEd) in the development and implementation of this work. 
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Table 1

Blended 5E Lesson Template

	5E
	Teacher Does (Input)

(e.g., teacher prompts, questions, directions, sentence frames, vocabulary)
	Student Does (Output) Expected student responses (written and/or verbal) broken down by language level. *Response should indicate appropriate understanding of content although the language used to express that understanding will vary. (“Evaluate” stage is embedded here.  Throughout lesson, students’ understandings are evaluated against expected student responses.  During the lesson teachers should make instructional decisions based on this information.)
	Concept 
(e.g. rocks have properties that can be observed and measured
	Function
(e.g. describe, compare, analyze)

	
	
	Beginning
	Intermediate      
	Advanced
	
	

	Engage
	
	
	
	
	
	

	Explore
	
	
	
	
	
	

	Explain
	
	
	
	
	
	

	Elaborate
	
	
	
	
	
	


Language Objective:  Students will begin to speak with a few
Learning Sequence Concept: Matter can change back and forth from words or sentences. Students will use gestures to demonstrate
one form to another. Matter changes form from a solid to a liquid.  new learning. 







	5E
	Teacher Says/Does
	Student Says/Does
	Science Concept

Language Function

	
	
	Low
	Med
	High
	

	Engage

10 - 15 min.


	Introduction: Think about yesterday’s lesson on Matter? How many different states were there? 

What were they? 

(Record student responses on board.)

Gallery Walk- Post objects & pictures related to matter (e.g., water, a ball, pieces of fabric, craft sticks, lemonade, syrup) around room.  

(1 min rotations): 

There are objects and pictures of matter posted around the room. Observe each picture and tell your partner what you observe.
	Three

Solid, Liquid and Gas (with gestures and/or native language support)
	There are 3 states

Solid, Liquid, and Gas
	There are 3 different states of matter

The three states of matter are Solid, Liquid, and Gas. 
	Science

Observe solids and liquids. 

Solids and liquids have observable properties. 

Language

Describing and Comparing

	
	
	Students walk in groups to each picture and describe what they see
	

	
	
	One word answers or 

Yo veo ____, 
	There is ____, 

I see ____, 

It is ____.
	This feels ____ and looks ____. 
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