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Science Framework Development Process
The development of a curriculum framework is a multi-step process with many opportunities for public involvement. Work on the Science Framework for California Public Schools, Kindergarten Through Grade Twelve (CA Science Framework) officially began when Senate Bill (SB) 300 (2011) and SB 1200 (2012) were signed into law. These laws required the State Board of Education (SBE) to adopt new science content standards based on the Next Generation Science Standards (NGSS). In October 2013, Governor Brown signed SB 300, requiring the SBE to consider the adoption of a revised curriculum framework and evaluation criteria for instructional materials in science on or before January 31, 2016. The development date for the curriculum framework and evaluation criteria was later extended to January 31, 2017, pursuant to SB 652 (2015).
In January 2014, the SBE approved the timeline and Science Curriculum Framework and Evaluation Criteria Committee (Science CFCC) application form for the 2016 revision of the CA Science Framework. The Science CFCC application was available online from January 15 through April 18, 2014. 
In January and February 2014, five regional focus groups were convened to receive input from the field about how to revise the CA Science Framework with a focus on the newly-adopted California Next Generation Science Standards (CA NGSS). The comments received at the focus group meetings informed the SBE-adopted CFCC guidelines for the 2016 Revision of the Science Framework for California Public Schools, Kindergarten Through Grade Twelve, which was the guiding document for the work of the Science CFCC. The guidelines are available on the California Department of Education (CDE) Science Curriculum Frameworks Web page at http://www.cde.ca.gov/ci/sc/cf/documents/sciencefgrpt.doc. 

Due to a statewide recruitment push, the process of selecting only 20 candidates to recommend to the Science CFCC was a difficult task. In May 2014, the IQC reviewed and deliberated on 172 highly qualified applicants for the Science CFCC and made their recommendations to the SBE. The SBE appointed the 20-member committee in July 2014. Of the 20 members, 13 were classroom teachers, 3 were from county offices, an Associate Professor from Cal State Long Beach, a Regional Director from the K–12 Alliance, a project manager from Stanford, and a professor emerita from Stanford. Almost all of the members had experience working with English learners, and many have worked with students with special needs. A full list of the Science CFCC members is available at http://www.cde.ca.gov/ci/sc/cf/scicfccrecommendedlist.asp.

The Science CFCC met six times from September 2014 through May 2015 and developed an initial draft CA Science Framework. Throughout the process, the Instructional Quality Commission (IQC) and its subcommittee, the Science Subject Matter Committee (Science SMC), followed the work of the CFCC. At least two IQC members, often three or four, were in attendance at each of the six Science CFCC meetings.

In September 2015, the IQC reviewed and edited the Science CFCC’s initial draft of the CA Science Framework and approved it for posting and distribution for the first of two 60-day public review and comment periods. The draft CA Science Framework was posted from November 17, 2015, through January 19, 2016, using an online survey to facilitate public comment. The response to this draft was extensive. The first field review survey ended with 638 responses. Most were from individuals although there were a few replies that represented a group of educators. In addition to the survey, members from the public, including county offices of education and professional/educational organizations throughout the state, submitted comments to the Science Framework mailbox, resulting in over 81 e-mails. 
In February and March 2016, the Science SMC and the IQC considered public comments from the online survey as well as additional recommendations from interested public members and other stakeholder organizations. On June 20, 2016, the IQC made further edits to the draft CA Science Framework based on the comments received. At their meeting, the IQC took action to (1) recommend that the SBE adopt the draft CA Science Framework, and (2) post and distribute the draft CA Science Framework for the second required 60-day public review and comment period from June 28, 2016, to August 29, 2016.

On September 22, 2016, the Science SMC of the IQC considered every comment received during the second 60-day public review and comment period and forwarded their recommendations to the full IQC. The IQC took action on the recommendations for: “The State Board of Education Policy on the Teaching of Natural Sciences,” chapters 1–4 and 6–11, appendices 1–5, the glossary, and resources section of the CA Science Framework. However, due to extensive public comment received from the second 60-day review on chapter 5, the IQC requested that the primary writer make major revisions to chapter 5, specifically the integrated middle school section (5B). On October 14, 2016, during an IQC teleconference meeting, the IQC will review the writer’s edits to chapter 5. Meeting locations will be publicly posted, and the IQC will consider public comment on the revisions to chapter 5. The IQC will forward all recommendations to the SBE. The SBE will convene a public hearing and is expected to take action on the draft CA Science Framework with IQC recommendations at its November 2016 meeting. The SBE may make additional edits to the draft CA Science Framework that will be incorporated into the document by CDE staff before it is published.

Contributions to the CA Science Framework
Dr. Maria Simani, Executive Director of the California Science Project, and Kirk Brown, Director of STEM at the San Joaquin County Office of Education, guided the development of the early draft of the CA Science Framework, utilizing a host of expert writers throughout the state. Numerous groups attended the Science CFCC meetings and supported the development of the CA Science Framework, including, but not limited to, WestEd/K-12 Alliance, the California Science Project, Donate Life, the California Science Teachers Association (CSTA), and Cal Recycle. Dr. Mathew d’Alessio, from California State University, Northridge, served as the primary writer during the final revisions to the CA Science Framework document.
During the first public review period, many stakeholders representing groups of science educators provided public comment on the document. The CSTA held 30 review sessions in 22 counties with over 550 teachers participating in these review sessions. The CA NGSS Early Implementers, county offices of education, the K-12 Alliance, California Science Project, Resource Area For Teaching, the Monterey Bay Aquarium, the California Science Center, California Teachers Association, Lawrence Hall of Science, Achieve, the State Education and Environment Roundtable, and Cal Recycle all sent thoughtful comments to help improve the draft document.
The Curriculum Frameworks and Instructional Resources Division (CFIRD) staff at CDE reached out to other CDE divisions for review and contributions in their areas of expertise. The English Learner Support, Special Education, Professional Learning Support, School Facilities, Early Education and Support, Expanded Learning, Improvement and Accountability, and Assessment Development and Administration Divisions provided input on the draft CA Science Framework. 

In total, there were close to 1,874 suggested revisions from the e-mails received by CFIRD staff and over 227 comments from CDE divisions. Each comment was carefully considered by the Science SMC of the IQC during the May and June 2016 meetings.
The second and final draft of the CA Science Framework was prepared and posted for the second 60-day review from June 28–August 29, 2016. Over 138 e-mails were received and included 178 attachments, generating over 878 recommendations for changes, minor and major edits, and many comments of support and approval. 

The Organization and Content of the CA Science Framework
The CA Science Framework is organized to ensure that it is aligned to the CA NGSS, and to show how teachers could implement the new standards and what the standards look like in a science classroom setting. The Science CFCC was steadfast in referring to the SBE-adopted guidelines during the development process.  
Another requirement guiding the development of the CA Science Framework was to make it consistent with the Mathematics and English Language Arts/English Language Development (ELA/ELD) Frameworks and have cross-curricular connections to the California English language arts/literacy standards, the English language development standards, the mathematics standards, and even the health education standards. In addition, the CA Science Framework includes connections to the California Environmental Principles and Concepts (EP&Cs) pursuant to Education Code (EC) Section 71301.
Another requirement of the Science CFCC was that the CA Science Framework reflect three major instructional shifts. The first instructional shift is the three-dimensional learning of the CA NGSS. The CA Science Framework must show students engaging in scientific inquiry of phenomena using all three dimensions of the CA NGSS, which are the Disciplinary Core Ideas, Crosscutting Concepts, and the Scientific and Engineering Practices. The second instructional shift is to ensure that the CA Science Framework provide coherent learning across the curriculum. That is, learning builds upon itself from year to year, and science integrates with other parts of the curriculum and other disciplines. Finally, the CA Science Framework needs to be relevant to local communities and student interests. In essence, the content and skills build on students’ existing experience to learn about and solve real-world problems.

Consistent with the ELA/ELD, mathematics, and history–social science frameworks, classroom examples of the implementation of CA NGSS are demonstrated throughout the CA Science Framework through classroom snapshots and vignettes. All of the grade-level chapters include short snapshots and longer descriptive vignettes that demonstrate new content. The grade-level chapters’ snapshots and vignettes focus on demonstrating three-dimensional learning in the science classroom. Some also include engineering design challenges. Attention is paid to making connections to CA ELA/Literacy, ELD, and mathematics standards where appropriate, as well as connections to the EP&Cs and the Education and Environment Initiative instructional units. The chapters include links or references to local, state, and other stakeholder sites for additional information, resources, and research, in addition to a resource section at the end of the document. 

The following is a list of the chapters of the current draft CA Science Framework (available at: http://www.cde.ca.gov/ci/sc/cf/scifw2nd60daypubreview.asp) and a brief description of their contents.

Chapter 1
Chapter 1 provides background on the CA NGSS and describes how the standards are organized. This overview chapter identifies the key instructional shifts and provides significant details about the three dimensions of the CA NGSS. It also explains the value of incorporating the EP&Cs during instruction. Finally, this chapter explains how to read the standards document.  

Grade-Span Chapters 2–6 

The grade-span chapters are often the first place teachers turn to in the CA Science Framework for direction. There are four grade-span chapters: transitional kindergarten through grade two, grades three through five, grades six through eight, and grades nine through twelve. Each chapter begins with an introduction to the grade span, highlighting the three dimensions and how they will articulate from one grade span to the next.
In each grade-span chapter, the performance expectations are bundled into Instructional Segments (IS) with the crosscutting concepts as the main thread that runs from one IS to the next. There are IS tables that provide an overview of the performance expectations and topics that will be covered, and then each is developed more fully under each IS. The intention of the Instructional Segments is to provide instructional support, suggestions, and possible models for grade-level teachers and to make connections to the previous or subsequent grade level(s), as appropriate. 
For grades six through eight, there are two instructional models provided for teachers: the Preferred Integrated Learning Progression Course Model (Integrated Model) and the Discipline-Specific Course Model. The Integrated Model integrates Earth science, life science and physical science into each of the grade-level courses. The Discipline-Specific Model is a more traditional model where the three disciplines are separated by grade (i.e., grade six is Earth science, grade seven is life science, and grade eight is physical science). For grades nine through twelve, there are also two instructional course models provided in the CA Science Framework: a three-course model and a four-course model. The three-course model for high school has Earth science interwoven into the biology, physics, and chemistry courses. The four-course model contains separate descriptions for each of the four courses.
Chapter 7 Assessment of Student Learning

The assessment chapter provides information about both summative and formative assessments. The key difference between these two types of assessment is how the information resulting from either type of assessment is used—either embedded assessment to guide and advance learning or to obtain evidence of what students have learned. The chapter also describes what three-dimensional learning looks like in assessments. Finally, the assessment chapter provides the current plan for statewide science assessment, identifies sample performance tasks, and assists teachers to use the Science and Engineering Practices to assess student work.  

Chapter 8 Access and Equity

This chapter provides support to teachers to meet the needs of all children in their science classrooms. It addresses the needs of California’s diverse student population, including, but not limited to: Standard English learners, African American English speakers, Chicana/Chicano English speakers, English learners, long-term English learners, ethnically diverse learners, migrant students, students living in poverty, foster youth, advanced and gifted learners, and students with disabilities. This chapter also provides guidance on how to support girls and young women in science and covers several research-based approaches to positively impact girls’ motivation, achievement, and confidence with science and engineering. 

Chapter 9 Instructional Strategies for the Next Generation Science

In chapter 9, the idea that students should use evidence to explain observable phenomena and justify a solution to specific problems in CA NGSS classrooms is stressed throughout. It also focuses on the idea that students should engage in scientific inquiry of phenomena using all three dimensions of CA NGSS. This chapter emphasizes the need to make instruction relevant to local communities and student interests. In addition, the instructional strategies chapter discusses the idea that content and skills should build upon students’ existing experience to learn about and solve real-world problems. This chapter highlights key instructional strategies for sequencing lessons, including: 5E Instructional Cycle (Engage, Explore, Explain, Extend, and Evaluate), Problem-Based Learning (PBL), Promoting Science Talk, and Science Notebooks to Support Students’ Learning.

Chapter 10 Implementing High-Quality Science Instruction: Professional Learning, Leadership, and Supports

Chapter 10 addresses the significant shifts and changes facing California’s educators and the educational system, and the need for collaboration and leadership as these changes move forward. Information is provided on implementing change within a collaborative culture. The chapter also includes an overview of possible sources for professional learning. The implementing high-quality science instruction chapter discusses the need for shared leadership and support for working with the many different partners and programs. These include working with libraries and the model school library standards; collaborating with after-school and extended-learning programs; and developing strong collaborations with parents, families, and community members.

Chapter 11 Instructional Resources to Support the Next Generation Science Standards for California Public Schools, Kindergarten Through Grade Twelve 
One of the main purposes for chapter 11 is that it provides the Criteria for Instructional Resources Aligned to the CA NGSS and CA Science Framework. Criteria for evaluating instructional materials is included in all framework documents. It guides publishers in the development of textbooks, State Board-approved reviewers of instructional materials, and local educational agencies as they evaluate instructional materials for adoption. The criteria in the CA Science Framework stresses the selection of high-quality instructional resources to support the implementation of the CA NGSS. Specifically called out is the need to represent the three-dimensional learning included in both the standards and the CA Science Framework.
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