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I. Introduction

A. Background and Development Process

In recent years, the state of California has adopted new K–12 college- and career-ready standards for English language arts, mathematics, and science. These include (respectively) the California Common Core State Standards for English Language Arts and Literacy in History/Social Studies, Science, and Technical Subjects (CA CCSS for ELA/Literacy); the California Common Core State Standards for Mathematics (CA CCSSM); and the Next Generation Science Standards for California Public Schools, Kindergarten through Grade Twelve (CA NGSS). In accordance with California State Assembly Bill 124, in 2012 California also adopted new California English Language Development Standards (CA ELD Standards). As required by AB 124, the CA ELD Standards were designed to correspond to the CA CCSS for ELA/Literacy in order to support the language development of English learners (ELs) toward attaining English language proficiency (ELP) and accessing the core academic content for English language arts all students are expected to master. However, under the federal Elementary and Secondary Education Act, currently authorized as No Child Left Behind (NCLB, 2001), the CA ELD Standards must also adequately correspond to the language demands found within the academic content standards in mathematics and science (NCLB, s.3113(b)(2)). 

In October 2013, the Governor signed Assembly Bill (AB) 899 requiring that the ELD Standards be comparable in rigor and specificity to the standards for mathematics and science. Added to the Education Code as Section 60811.4, the legislation calls for the State Superintendent of Public Instruction (SSPI) to recommend to the State Board of Education any “modifications” to the ELD Standards needed to “link” them with the academic content standards for mathematics and science. To meet the requirements of the legislation, as well as to ensure input from and collaboration with educators across the state, the Superintendent, in consultation with the state board, directed the California Department of Education (CDE) to convene on April 2 and May 28, 2015, a panel of experts in English language development instruction, curriculum, and assessment, including individuals who have a minimum of three years of demonstrated experience instructing English learners in the classroom at the elementary or secondary level. Many of the panelists also have expertise in elementary and secondary mathematics and science instruction, curriculum, and assessment.

The CDE contracted with WestEd to conduct a study examining the degree and nature of correspondence of the CA ELD Standards to the language demands found in the CA CCSSM and CA NGSS. WestEd found strong evidence, reviewed and confirmed by CDE and the expert panel, that the CA ELD Standards correspond to the language demands of California’s mathematics and science content standards. The WestEd study found that some of the correspondences were implicit, and the expert panel recommended that the correspondences among the ELD and content standards be made more explicit to educators as well as to test developers developing large-scale assessments based on the standards. The California Department of Education (CDE) also contracted with WestEd to develop materials that “augment” the CA ELD Standards in ways that support their use in the content areas of mathematics and science.
 The WestEd team included experts in English language development curriculum, instruction, and assessment; mathematics and science curriculum, instruction, and assessment; and standards and assessment development and review. The WestEd team collaborated closely with CDE and the state-appointed panel of experts to develop the augmentation documents that illustrate more explicitly how the CA ELD Standards correspond to the CA CCSSM and CA NGSS, with descriptions and explanations augmenting the CA ELD Standards so that mathematics and science educators have clear guidance for developing curricula, instruction, and assessment that integrates English language development knowledge, skills, and abilities with mathematics and science practices and concepts. The augmentation documents will also assist large-scale test developers to design items and tasks that more precisely target the collaborative, productive, and interpretive language uses and linguistic resources required to engage successfully in mathematics and science discourse and learning.
B. Supporting English Learners in Mathematical Practices and Science and Engineering Practices
Students who are learning English as an additional language come to California schools with a range of cultural and linguistic backgrounds, proficiencies in English, and experiences with formal schooling and content learning (both formal and informal). Many English learners (ELs) in California were born in the U.S. and have only experienced schooling in English. Other ELs enter the U.S. in late elementary through high school and may have strong academic backgrounds, be on par with their native-English-speaking peers in content knowledge, and have studied English in their home countries before emigrating. Other ELs have had disrupted educational experiences due to a variety of reasons, including war, persistent violence, or famine in their home countries or because severe poverty, cultural norms, or political factors prevented them from attending school. However, despite their linguistic backgrounds, ELs come to the classroom with rich experiences in the natural world. They use their experiences to create personal explanations about how the natural world operates. Therefore, although a student may not possess the language resources in English to express these ideas, all students have a wealth of ideas and explanations related to mathematics and science (which includes engineering) and to contribute to discussions and learning tasks.
All of these factors inform how educators should design and implement science and mathematics instruction so that ELs experience and achieve success. All teachers are responsible for ensuring that their EL students have full access to an intellectually rich and comprehensive mathematics and science curriculum and that each EL student makes steady progress in both their academic content learning and their English language development. With appropriate scaffolding from their teachers and appropriately designed programs, ELs at all levels of English language proficiency are able to engage in intellectually challenging, content- and language-rich instruction so that they can develop the advanced levels of English necessary for college and career readiness and meaningful engagement with civic life. To achieve these goals and to fully include ELs in mathematics and science instruction, the CA ELD Standards should be used by all teachers of ELs, in tandem with the CA NGSS, the CA CCSSM, and the CA CCSS for ELA/Literacy.
All K-12 teachers who teach mathematics and science to ELs should ensure that ELs have full access to robust mathematics and science curricula and develop in a timely manner advanced levels of English in enacting science and mathematical practices. This can only be done through careful lesson and unit planning (using the CA ELD Standards), observation of what students are doing and saying during mathematics and science instruction, reflection on how ELs engage with particular approaches to instruction, and necessary refining and adjusting of instruction, based on observation, evidence of learning, and reflection. Critically, schools and districts should ensure that EL students are not deprived of mathematics and science learning opportunities by placement in an ELD class during the time mathematics and science are the focus of instruction.
 Indeed because of the focus on real-world materials and activities, not to mention the high-interest topics and potential for disciplinary language-rich discussions, mathematics and science classes are ideal learning environments for integrated English language development. For this reason, mathematics and science teachers should work closely with site and district ELD specialists to ensure that their classrooms do indeed provide EL students with such opportunities, in concert with opportunities to learn mathematics and science. By the same token, ELD specialists should work closely with mathematics and science teachers to understand how to design and provide language instruction that is in the service of mathematics and science learning.
This augmentation document, when used along with the standards documents mentioned and linked to above, serves as a guide for ways to integrate ELD into mathematics and science instruction. In addition, the state’s curriculum framework documents (links below) provide detailed explanations of each set of standards, describe how to design rich and rigorous curricula, and illustrate powerful teaching and learning for all students, including ELs.
· English Language Arts/English Language Development Framework for California Public Schools: Kindergarten Through Twelfth Grade 
· Mathematics Framework for California Public Schools: Kindergarten Through Twelfth Grade 
· Science Framework for California Public Schools: Kindergarten Through Twelfth Grade 
C. Overview of the Standards  

The CA ELD Standards describe the key knowledge, skills, and abilities that students who are learning English as a new language need in order to access, engage with, and achieve in grade‐level academic content. The CA ELD Standards are designed to provide challenging content in ELD for ELs to gain proficiency in a range of rigorous academic English language skills. The CA ELD Standards are not intended to replace the Common Core State Standards for ELA/Literacy. Instead, they amplify the language knowledge, skills, and abilities of these standards, which are essential for ELs to succeed in school while they are developing English. The CA ELD Standards correspond with the CA CCSS for ELA/literacy and are designed to apply to English language and literacy skills across all academic content areas, in addition to classes specifically designed for ELD. They are also designed to be used in tandem with all academic content standards, so that teachers can recognize and provide opportunities to develop EL students’ discipline-specific uses of language while they engage in the practices of different academic content areas.
California English Language Development Standards
The CA ELD Standards are organized into two main sections common across all grade levels: Section 1: Goal, Critical Principles for Developing Language and Cognition in Academic Contexts, and an Overview included in Figure 1 below; and Section 2: Elaboration on Critical Principles for Developing Language and Cognition in Academic Contexts. Section 1 includes a Goal statement for all English learners in California followed by broader Critical Principles for Developing Language and Cognition in Academic Contexts.
Goal: An overarching goal statement which crystallizes what all educators in California want for English learners’ development of academic English proficiency, success with grade‐level disciplinary content, and awareness about language.

Critical Principles for Developing Language and Cognition in Academic Contexts: Further detail of the goal statement that defines the critical and meaningful experiences and knowledge that English learners need in order to ultimately achieve the goal.
Figure 1: Overview of the CA ELD Standards
	Section 1: Overview

	Goal: English learners read, analyze, interpret, and create a variety of literary and informational text types. They develop an understanding of how language is a complex, dynamic, and social resource for making meaning, as well as how content is organized in different text types and across disciplines using text structure, language features, and vocabulary depending on purpose and audience. They are aware that different languages and variations of English exist, and they recognize their home languages and cultures as resources to value in their own right and also to draw upon in order to build proficiency in English. English learners contribute actively to class and group discussions, asking questions, responding appropriately, and providing useful feedback. They demonstrate knowledge of content through oral presentations, writing tasks, collaborative conversations, and multimedia. They develop proficiency in shifting language use based on task, purpose, audience, and text type.

	Critical Principles for Developing Language and Cognition in Academic Contexts: While advancing along the continuum of English language development levels, English learners at all levels engage in intellectually challenging literacy, disciplinary, and disciplinary literacy tasks. They use language in meaningful and relevant ways appropriate to grade level, content area, topic, purpose, audience, and text type in English language arts, mathematics, science, social studies, and the arts. Specifically, they use language to gain and exchange information and ideas in three communicative modes (collaborative, interpretive, and productive), and they apply knowledge of language to academic tasks via three cross-mode language processes (structuring cohesive texts, expanding and enriching ideas, and connecting and condensing ideas) using various linguistic resources.


Section 2 of the CA ELD Standards is organized into two parts, with strands that are consistent (yet developmentally appropriate) across grade levels
 (see Figure 2). At each grade level, the strands are detailed in standards that have descriptors for what students know and can do at each proficiency level.
Figure 2: CA ELD Standards - Parts and Strands

	Part I: Interacting in Meaningful Ways

	A. Collaborative (engagement in dialogue with others)

	1. Exchanging information/ideas via oral communication and conversations

	2. Interacting via written English (print and multimedia) 

	3. Offering opinions and negotiating with/persuading others 

	4. Adapting language choices to various contexts 

	B. Interpretive (comprehension and analysis of written and spoken texts)

	5. Listening actively and asking/answering questions about what was heard

	6. Reading closely and explaining interpretations/ideas from reading 

	7. Evaluating how well writers and speakers use language to present or support ideas

	8. Analyzing how writers use vocabulary and other language resources 

	C. Productive (creation of oral presentations and written texts)

	9. Expressing information and ideas in oral presentations 

	10. Composing/writing literary and informational texts

	11. Supporting opinions or justifying arguments and evaluating others’ opinions or arguments 

	12. Selecting and applying varied and precise vocabulary and other language resources

	Part II: Learning About How English Works

	A. Structuring Cohesive Texts

	1. Understanding text structure and organization based on purpose, text type, and discipline

	2. Understanding cohesion and how language resources across a text contribute to the way a text unfolds and flows 

	B. Expanding and Enriching Ideas

	3. Using verbs and verb phrases to create precision and clarity in different text types 

	4. Using nouns and noun phrases to expand ideas and provide more detail 

	5. Modifying to add details to provide more information and create precision 

	C. Connecting and Condensing Ideas

	6. Connecting ideas within sentences by combining clauses 

	7. Condensing ideas within sentences using a variety of language resources 


Each grade-level ELD standard has descriptors for each of the three proficiency levels: Emerging, Expanding, and Bridging. While correspondence applies across all three proficiency levels, the correspondence to the mathematics and science standards’ language demands is focused on the Bridging level.
 At the Bridging level, EL students continue to learn and apply a range of high‐level English language skills in a wide variety of contexts, including comprehension and production of highly technical texts. The correspondence study confirmed the ELD standards’ correspondence at the Bridging level ensuring that the ELD standards adequately address the language demands of mathematics and science content standards at grade level.
Part I of the CA ELD Standards, “Interacting in Meaningful Ways,” addresses collaborative, interpretive, and productive language uses and purposes (explaining, presenting, arguing, etc.), for which there are direct correspondences to the mathematics and science and engineering practices; these language uses and purposes are often explicitly described and identifiable in the content standards themselves.

Part II of the CA ELD Standards, “Learning About How English Works,” is not designed or intended to be implemented in isolation from Part I. As the CA ELD Standards publication explains:

It is critical to understand that, although Part II is presented separately in order to draw educators’ attention to it, the focus in Part II on understanding how English works is integral to and inseparable from EL students development of meaning-making and purposeful interaction as delineated in Part I, “Interacting in Meaningful Ways.” (p. 161)

Part II specifies particular elements of language structures that apply to using language in a variety of contexts and for a variety of purposes described in Part I. These standards (Understanding Cohesion, Using Verbs and Verb Phrases, etc.) do not have any explicit equivalents in the mathematics and science content standards or practices. However, knowledge of how English works and use of specific language structures do apply to communicating about mathematics and science learning and content. 

Since Part II of the CA ELD Standards is intended to apply across Part I of the CA ELD Standards, any correspondence of Part II CA ELD Standards to mathematics and science standards necessarily involves application of Part I CA ELD Standards at the same time. For example, when students are using a variety of appropriate verb tenses (ELD Part II, Standard 3), they do so in the context of collaborative, interpretive, and/or productive uses of language (ELD Part I, Standards 1–12) to communicate with others, in this case about mathematics or science content and practices.
California Common Core State Standards for Mathematics

The CA CCSSM include two types of standards: Eight Mathematical Practice Standards (identical for each grade level) and Mathematical Content Standards (different at each grade level). The mathematical content standards at each grade level are organized by domain for grades K–8 (e.g., Number and Operations in Base Ten) and by conceptual category for courses in higher mathematics (e.g., Functions). The standards typically describe cognitive understanding (e.g., 4.NF.4a: Understand a fraction a/b as a multiple of 1/b) or mathematical processes (e.g., N-RN.2: Rewrite expressions involving radicals and rational exponents using the properties of exponents) without any explicit description of language use. A smaller number of standards include descriptors that explicitly involve discipline-specific language uses and purposes (e.g., 7.G.3: Describe the two-dimensional figures that result from slicing three-dimensional figures . . .).

The mathematics content standards are designed and intended to connect to the mathematical practices (MPs) that apply across all standards at all grade levels. As noted in the introduction to the CA CCSSM (p. 8), “Designers of curricula, assessments, and professional development should all attend to the need to connect the mathematical practices to mathematical content in mathematics instruction.” The mathematical practices focus on “processes and proficiencies” that include explicit wording specific to language uses and purposes, such as “explain” (MP.1 and MP.6) and “communicate” (MP.3 and MP.6).
Standards for Mathematical Practice
Standards for Mathematical Practice. California Department of Education. (2014). California Common Core State Standards: Mathematics. Sacramento, CA. pp. 6-8.
1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

Figure 3, drawn from the CA CCSSM, shows the relationship of the practices to one another. It is worth noting that MP.1 and MP.6, which are considered “overarching habits of mind” that connect to all the other practices, are described in ways that are particularly language-intensive. Also, MP.3, which is central to constructing and explaining viable arguments and critiquing the reasoning of others, is also language-intensive.

Figure 3: Conceptual Display of CCSS Mathematical Practices
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CA CCSSM, 2014, p. 3

The augmentation document lists the key MPs related to each ELD standard, and provides a sample content example for a mathematics standard that clearly exemplifies the language demands entailed in the mathematics standards that are explicit in the CA ELD Standards.
Next Generation Science Standards for California Public Schools, Kindergarten through Grade Twelve
The CA NGSS are designed around three interrelated dimensions: science and engineering practices (SEP), disciplinary core ideas (DCI), and crosscutting concepts (CCC). Performance Expectations (PEs) embody these three dimensions and are the equivalent level of granularity to the grade-level standards in the CA CCSSM and the grade-level standards across proficiency levels in the CA ELD Standards. As each PE is associated with a CA NGSS science and engineering practice, the SEPs can be leveraged to examine correspondence of the CA ELD Standards with the CA NGSS, since, as noted in NGSS Appendix F:

Engagement in [science and engineering] practices is language intensive and requires students to participate in classroom science discourse. . . . When supported appropriately, these [EL] students are capable of learning science through their emerging language and comprehending and carrying out sophisticated language purposes (e.g., arguing from evidence, providing explanations, developing models) using less-than-perfect English. By engaging in such practices, moreover, they simultaneously build on their understanding of science and their language proficiency (i.e., capacity to do more with language). (p. 3)

As also noted in Appendix F of the CA NGSS, “the eight practices are not separate; they intentionally overlap and interconnect.” (p. 3)

Science and Engineering Practices

Appendix F – Science and Engineering Practices in the NGSS. California Department of Education. (2013). Next Generation Science Standards for California Public Schools, Kindergarten through Grade Twelve. Sacramento, CA.
1. Ask questions and define problems. 

2. Develop and use models.

3. Plan and carry out investigations.

4. Analyze and interpret data.

5. Use mathematics and computational thinking.

6. Construct explanations and design solutions.

7. Engage in argument from evidence.

8. Obtain, evaluate, and communicate information.
The augmentation document lists the key SEPs related to each ELD standard, and provides a sample content example based on one or more PEs that clearly exemplifies the language demands entailed in the science standards that are explicit in the CA ELD Standards.

II. CA ELD Standards Augmentation for Mathematics

III. CA ELD Standards Augmentation for Science
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� The term “augment” is operative because no reason was found to alter the CA ELD Standards as they are currently written; there is benefit to augment them with materials that illustrate more explicitly the connection of the ELD Standards to the language demands found in mathematics and science content standards. 


� For newcomer ELs in secondary school (ELs who are within their first year in U.S. schools, for example), specially designed mathematics and science classes that integrate ELD with mathematics and science classes learning may offer equally rich mathematics and science classes learning experiences.


� For purposes of display, slightly different wordings between grades K-5 and 6-12, representing varying cognitive and linguistic capacities at the elementary and secondary levels, have been combined in Figure 2.


� The “bridge” alluded to is the transition to full engagement in grade‐level academic tasks and activities in a variety of content areas without the need for specialized ELD instructional support.
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