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Introduction

The California Department of Education (CDE) is responsible for facilitating the development of Curriculum Frameworks to be adopted by the State Board of Education (SBE) in each curricular content area. California Code of Regulations, Title 5, Section 9511(c) requires the CDE to convene four public focus groups of educators in different regions of California to provide comment to the Instructional Quality Commission, Curriculum Framework and Evaluation Criteria Committee, and State Board of Education. The Science Focus Group Report encapsulates the comments from the focus group meetings, as well as public comment submitted directly to the CDE, and serves as a starting point for the 2016 revision of the Science Framework for California Public Schools: Kindergarten Through Grade Twelve (Science Framework).

A list of discussion questions that served as the basis for the focus group discussion and the oral and written comments can be found on page 5. Beginning on page 6, the report is divided into four sections. The first section is a summary of the oral comments made by focus group members and members of the public at the five focus group meetings. The oral comments made by members of the public are briefly summarized in table format following the notes from each focus group meeting.

The second section, page 42, of the report is a compilation of written comments received from both focus group members and members of the public for each of the five meetings in January and February 2014, as well as public comment submitted directly to the CDE. 
This section of the report is a compilation of written comments received in January and February 2014. Members of each of the focus groups and members of the public were invited to submit written comments on the discussion questions or the framework revision in general, and are presented in the order of each meeting. The written comments are unedited, though the formatting has been altered for consistency and Web accessibility and personal contact information has been removed. Any errors are those of the authors.

The third section is Appendix A, page 99, which features a list of resources and research cited in oral and written comments. 

The fourth section is Appendix B, page 100. On Friday October 25, 2013 at 2:30pm - 3:30pm, Kristen Cruz Allen Administrator of the Curriculum Frameworks Unit and Bryan D. Boyd, Lead Science Consultant for the Instructional Resources Unit, conducted a workshop at the California Science Teachers Association’s 2013 California Science Education Conference, in Palm Springs. They provided an informative workshop on the development process of the 2016 revision of the Science Framework for California Public Schools: Kindergarten Through Grade Twelve (Science Framework). During the last fifteen minutes of the workshop, Ms. Cruz Allen and Mr. Boyd asked the audience what they would like to see in the Science Framework. Furthermore, each speaker did not identify him or herself.

The focus groups were held on the following dates in the following locations:

Focus Group 1: January 25, 2014, Exploratorium, San Francisco

Focus Group 2: January 30, 2014, San Diego County Office of Education

Focus Group 3: January 31, 2014, Orange County Department of Education 

This location also hosted a video conference that included Los Angeles County Office of Education, Riverside County Office of Education, and Ventura County Office of Education. 

Focus Group 4: February 4, 2014, California Department of Education 

This location also hosted a video conference that included Humboldt County Office of Education, Shasta County Office of Education, and Siskiyou County Office of Education. Humboldt and Siskiyou had a total of four virtual seats on the panel. 

Focus Group 5: February 11, 2014, Fresno County Office of Education

All of the meetings were audio recorded, and copies of those recordings are available from the CDE upon request.
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Science Focus Group Discussion Questions
The discussion questions were sent to all focus group members prior to the meetings and were posted on the CDE Web page for public review. With a minimum amount of time available for discussion at each of the meetings (about two hours), the questions were crafted around major revisions and content shifts in the recently adopted Next Generation Science Standards for California's Public Schools Grades Kindergarten Through Grade Twelve (CA NGSS). For example, the questions guided the members of the focus groups and the public to provide insights, expertise, and examples on how to incorporate new CA NGSS, to identify new instructional strategies and practices, and to provide relevant resources and research on the integration of technology, literacy development, and other content shifts and expectations based on the CA NGSS. Many of the written and oral comments referenced content, components, or organizational structures that should be maintained or modified from the 2002 Science Framework for California Public Schools: Kindergarten Through Grade Twelve. 
The following 7 questions were the basis for the focus group discussions and the oral and written comments contained in this report.

1. There are a number of conceptual shifts in the Next Generation Science Standards for California’s Public Schools Kindergarten Through Grade Twelve (NGSS) that are described in Appendix A of the standards. What guidance should the Science Framework for California Public Schools, Kindergarten Through Grade Twelve (Science Framework) provide to address these shifts, as well as new areas of emphasis in the standards and effective science instruction?
2. How should the Science Framework support access to standards-based curriculum for all students, including students with disabilities, gifted students, English Language learners, young women, and other student groups?

3. Assessment of student progress is essential for student success. What information would you include in the Science Framework to provide support for effective student assessment within the classroom?

4. What type of guidance should the Science Framework provide for a Local Education Agency (LEA) that is choosing a learning progression for the middle grades?

5. In what ways should the Science Framework support the implementation of the California “Common Core State Standards: Reading Standards for Literacy in Science and Technical Subjects (6-12) and Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects (6-12)”?

6. How should the Science Framework provide guidance to teachers to help motivate, foster enthusiasm, and prepare students for careers in science and science-related fields?

7. Finally, what other guidance, that does not fit in any of the questions above, would you suggest to improve the Science Framework to support kindergarten through grade twelve standards-based instruction and curriculum aligned to the NGSS?

 Oral Comments
Focus Group 1: January 25, 2014
The Exploratorium, San Francisco
California Department of Education  

Tom Adams, Director of the Curriculum Frameworks and Instructional Resources Division.

Kristen Cruz Allen, Administrator of the Curriculum Frameworks Unit.

Cliff Rudnick, Administrator of the Instructional Resources Unit.

Bryan D. Boyd, Science Consultant of the Instructional Resources Unit.

Tracie Yee, Associate Government Program Analyst
Instructional Quality Commission

Commissioner Ed D’Souza

Focus Group Members 

Marie Bacher, Alameda County Office of Education 

Brennan Brockbank, Burlingame School District 

Rebecca Carino, Loma Prieta Joint Elementary School District 

Hilary Dito, Contra Costa County Office of Education 

Tamara Juarez, Palo Alto Unified School District 

Kenneth Nadeau, Ravenswood City School District 

Ron Pembleton, Kentfield School District 

Philip Romig, Sacramento County Office of Education 

Wayne Thompson, Loma Prieta Joint Union Elementary School District 

Heather Wygant, Morgan Hill Unified School District 

Focus Group Discussion Notes

Question 1
There are a number of conceptual shifts in the Next Generation Science Standards for California’s Public Schools Kindergarten Through Grade Twelve (NGSS) that are described in Appendix A of the standards. What guidance should the Science Framework for California Public Schools, Kindergarten Through Grade Twelve (Science Framework) provide to address these shifts, as well as new areas of emphasis in the standards and effective science instruction?
· The engineering standards need the most guidance for teachers especially for someone who has taught life science.
· There is a need to compact down the shifts into three really big ideas: focus, coherence, and real world connections.  
· There is a need to identify the big ideas and how to address them.
· How does one use models? Identify how to use models and clarify the range of what a model can be.  

· The framework should discuss that there are different purposes for models and different types of models. Models can be a tool for scientific explanation.
· The framework should have guidance on how to critique a good model in the classroom.  Models should have real-world application and the framework should demonstrate what that looks like in the classroom.  
· The concept of educators as facilitators of knowledge and the students need to be the workers should be discussed.
· The Common Core piece needs to be covered. The framework should answer “What does it look like to be a literacy teacher?”  The framework should provide more guidance on what that really looks like in the classroom.
· The framework needs to discuss the conceptual shift from facts based learning and now focus on the performance expectation. Some teachers may ask “where are the facts” in the CA NGSS? 

· Again, in the CA NGSS the term “Modeling” is very abstract for many teachers.  The framework should provide examples of what will this look like in a classroom.
· There needs to be a progressions document or vertical articulation map.  Alot of background information was missing from the appendices in NGSS.  It would be helpful if prior knowledge is built into the narrative.
· The framework needs to describe the integration of concepts.  Integration of the concepts will support the other domains of science. You cannot have the biology without the chemistry and you cannot have the chemistry without the physics.  The integration is not taking away from one discipline but adding to it.

· The framework should explain how to integrate CCSS for ELA and math in the content area of Science.  
· The citizenship component is important and discusses “How do we create people who are college and career ready?” 
· In regards to the Performance Expectations in engineering, there have been a lot of decisions that we have made and will have to make and will have to examine what the consequences are for those decisions. 

· In regards to the Science and Engineering practices and cross-cutting concepts.  How should we increase students’ interest in becoming scientists and help teachers to make those connections?
· Integrated core ideas and the cross-cutting concepts and the engineering process.  Scaffold experiences for kids.  
· Using argumentation and debate in problem and project based environments.  Helping teachers combine the content with the experiential environments. 

· There are different types of teachers: those who are comfortable with the integrated concept and some who are focused on the disciplinary approach. Teachers need guidance on making the decisions for the integrated vs disciplinary approach.

· Districts are trying to decide what model to use for instruction. There needs to be a shift so that science at the forefront instead of being neglected. The framework should discuss how we can teach science in ELA and ELD.  How do you give your staff the guidance in order to do this? Is it possible to have a K-5 science specialist at every school?

· Teachers at the elementary level are very overwhelmed with ELA and Math standards implementation right now. We may need to slow down science implementation.

· In the K-8 model, do we need to hire single subject science teachers with the content knowledge for the middle school level?

· Conceptual shifts—teachers will need the background knowledge that students need to know before teaching some of the larger concepts at the grade level. 

Question 2
How should the Science Framework support access to standards-based curriculum for all students, including students with disabilities, gifted students, English Language learners, young women, and other student groups?

· The framework should give examples of scheduling support time for students. For example, a school may use ELL support time to refresh science.  
· In regards to acquisition of academic content, explain how to develop and evolve that in their classrooms.  
· Since science has its own language, it is necessary to help EL students to understand the vocabulary in this context.  The framework should provide guidance on vocabulary and working with EL students. 
· The framework should examine the economic issues: textbook based classrooms will need to convert to materials/lab based classrooms. 
· The framework needs to provide low-cost solutions (consumable materials) for classrooms to implement the standards.
· One suggestion is to set up the framework as more project–based learning so that can be applied to more real-world concepts. For instance, studying earthquakes, why do they happen in certain areas? Where are the fault lines near you etc?

· What scaffolding can the framework provide students for vocabulary and concepts in the new standards?
· Focus on the concept “science for all”.  The vignettes in the NGSS for getting GATE students and how to get girls involved in science should be included in the framework. 

· Girls in general are involved in science collaboratively rather than individually, so providing some grouping strategies would be helpful.
· Guidance on collaborative work should be included.

· Explain the concept that Academic language is built first so that students can express themselves in a coherent manner.

· As science enters the ELA assessments---examples of articles from sciences in ELA assessment items. It is difficult to find these resources—rich and recent science articles at varied reading levels—there is a great need more examples/resources.
· What are the concepts and essential academic words that EL students need to know for the ELD classroom? The framework needs to examine this notion. 
· Include a section on how to get students and families and communities involved in science.
Question 3
Assessment of student progress is essential for student success. What information would you include in the Science Framework to provide support for effective student assessment within the classroom?

· Teachers need strategies for formative assessments. Formative assessment is very important because it helps the teacher recognize what students already know. 
· Must have the daily and on-the spot assessments as opposed to just the summative assessments.  Teachers need strategies for formative assessments.  

· Teachers need information about what students are coming to the grade level with and addressing some common misconceptions.
· What do different Depth of Knowledge level questions look like?
· The framework should define the assessment boundaries at each grade level.
· There is a need for guiding and discussion level prompts, and problem and project level ideas.
· The framework should be able to examine what knowledge do students start and end with at the grade levels.

· The framework should discuss the assessments and how they must contain the higher order thinking skills; evaluate evidence, arguments, and claims in the assessment process.

· State level exams are a concern: Administrators are very focused on how teacher and schools perform on the assessments.  The framework should also try to influence the statewide assessment system. Performance tasks must be included and beyond multiple choice questions.
· The framework should examine assessments and how they must be clearly related to the performance expectations.

· Have a section in the framework that discusses the question What can the kids do?  What evidence can they find to support their conclusions? 
· Provide guidance for administrators to move away from the traditional types of assessments can be performance based and project based.  
· The framework should include portfolio assessments/science binders. 

· How can the science framework support breaking down the departmental silos that exist on campuses to help build students’ skills in all disciplines?
· There is a belief that students are so lock-step in the scientific method and that the framework should show students that they are different methods that are used out in the real world, it is not a linear process, but a cyclical process.
· The standards are asking teachers to “do” science. The framework needs to provide guidance on how to achieve this goal.
· There needs to be a section in the framework that focuses on rubric development for the science classroom.

· There needs to be discussion about teachers switching from teachers “being the sage on the stage” and allowing students to struggle in finding the answers.

Question 7
Finally, what other guidance, that does not fit in any of the questions above, would you suggest to improve the Science Framework to support kindergarten through grade twelve standards-based instruction and curriculum aligned to the NGSS?

· There needs to be a section that discussed the Middle Level Progression Models.  The framework should discuss Appendix K and it can be used for guidance. The framework will need to approach both options. 
· There needs to be a section on textbooks and how to develop materials for these progressions.  
· There is a need for a powerful argument for why integrated is the best model. There are ways to integrate without forcing an integrated model. What does that look like for different types of school districts unified versus union? 
· A section on STEM and STEAM should be included in the framework.
· There needs to be a description of what a science classroom looks like and something for administrators -without backgrounds in science.  Things to look for in when they walk into a science classroom.
· Since K-5 teachers are not often science specialists—we need a lot of support for them to understand the science…include scenarios/vignettes.

· Please discuss the benefits of integrating science with ELA.  National Center for Case Study Teaching is a good website to find case studies to include in the framework.

· There is a need for standards based grading rubrics—by grade levels and proficiency levels.
· For school boards and administrators something to help them understand that for kids to be successful there must be an investment to help them change instruction. Districts must “pony up”. 

· There needs to be guidance for high schools and how they can integrate the different disciplines.  Examples in how to incorporate earth science into the other core disciplines.
· We need to have something in the framework for parents.  We need clarity for them.

· We need to showcase what modeling is and what it looks like as a practice and how it fits in as a cross-cutting concept.  
· Explain how the modeling in science is different and the same for modeling in mathematics.

· Some teachers are frustrated that the scientific method is being thrown out the window. The framework should cover how complicated the scientific method is and how we need to emphasis the scientific practices.

Public Comments:

	Name
	Affiliation
	Summary of Comments

	Karen Cowe
	 Ten Strands
	She has written response and is part of a San Francisco non-profit for teaching environmental education. Encourage the use of the EEI lessons for the framework and as a model for the framework. O.E.E. is producing correlation documents this spring. Consider how the EPCs are addressed in the NGSS there are strong correlations. 

	Art Sussman
(Art Sussman Continued)


	West Ed
	Would like to focus on the foundational documents. Quote a PE—Analyze displays of pictorial data…embryos of different species…The documents that we are using are not teacher friendly—they are not something that I would just hand to a teacher and expect them to go and use them without guidance.  There needs to be more support for the implementation of the NGSS. CA is the biggest NGSS state and can have a great influence. How do we help the curriculum developers create good materials?  How do we convince districts that the integrated model is the preferred model? Must be teacher, curriculum writer and assessment developer friendly.  For example there are no graphics in the national framework—not friendly. CA is the leader in environmental movement. We must have students come out of high school ready to be citizens of our planet. The UC system doesn’t value Earth science as a lab science—need guidance for teachers.



	Sara Dozier 
	Alameda County Office of Education
	Will submit comments by e-mail.  Engagement for students and college and career readiness. We start losing kids at 4th grade…we need to raise interest.  It is at lowest point for girls right now. Women and other underrepresented groups will be the ones applying for the most jobs in the future

	Dr. Steve Miller
	Sally Ride Science Foundation
	A cautionary note for the ELA/ELD framework. The intent of the CCSS was not that ELA teachers would be the sole area responsible for literacy. The intent is that teachers in all subject areas are responsible. ELD should not be perceived as solely the responsibility of ELA instruction: all subject areas are responsible for developing literacy. All teachers are responsible for cultivating language-for every one and in all subjects. Academic language is infused across content areas. Look beyond academic vocabulary development to academic language. Complex texts are hurdles for ELs because of academic language, not just academic vocabulary. To be compliant, we do not have to have every EL be in English language development classes. We just need to make sure that their language development needs are being addressed.

	Leena Bakshi
	Alameda County Office of Education
	Elementary education—the lack of daily science instruction. The burden is on the 6th grade teachers who receive students who have not received science instruction.  Need more resources in elementary science education.  We would like to see a model NGSS lesson and vignettes in the framework. Old lesson with a CCSS make over.

	Melissa Fields
	Dublin USD
	How math will support the engineering practices…must be included in the framework. The API cannot just be calculated with just ELA and math. Science will just continue to be neglected. 




Focus Group 2: January 30, 2014
San Diego County Office of Education
California Department of Education  

Tom Adams, Director of the Curriculum Frameworks and Instructional Resources Division.

Kristen Cruz Allen, Administrator of the Curriculum Frameworks Unit.

Cliff Rudnick, Administrator of the Instructional Resources Unit.

Bryan D. Boyd, Science Consultant of the Instructional Resources Unit.

Instructional Quality Commission

Commissioner Lori Freiermuth
Commissioner Brian Muller
Commissioner Lauryn Wild
State Board of Education

Board Member Trish Boyd Williams
Focus Group Members 

Mena Abdo, San Diego Unified School District 

Linda Braatz-Brown, San Bernardino County Superintendent of Schools 

Melanie Brown, Sweetwater Union High School District 

Heather Glanz, Santee School District 

Samantha Greenstein, San Dieguito Union High School District 

Crystal Howe, San Diego Unified School District 

Darci Kimball, Sweetwater Union High School District 

Uma Krishnan, Del Mar Union School District 

Dan Lavine, San Diego Unified School District 

Rachael Tarshes, San Diego Unified School District 

David Tupper, Lakeside Union School District 

Don Whisman, San Diego Unified School District 

Focus Group Discussion Notes
Question 1
There are a number of conceptual shifts in the Next Generation Science Standards for California’s Public Schools Kindergarten Through Grade Twelve (NGSS) that are described in Appendix A of the standards. What guidance should the Science Framework for California Public Schools, Kindergarten Through Grade Twelve (Science Framework) provide to address these shifts, as well as new areas of emphasis in the standards and effective science instruction?

· The framework should help connect real world experiences to the science curriculum.  Kids should do meaningful explorations. The framework should give more guidance and examples from the real world to use in the science classroom.
· There needs to be a push towards scientific literacy and content should be emphasized.  Everything should be tied together across content areas.
· The framework should show the vertical articulation from K-12 is important and emphasize teaching science in all grade levels K-12 so that kids get the entire progression and not miss important elements or concepts. 
· The framework needs to explain how to read the standards because the standards are written as performance expectations and teachers are not familiar with them.  
· The framework should emphasize the pedagogy that is necessary to meet the PEs

· The framework needs to describe how District will support the implementation of NGSS monetarily as the CCSS were supported.
· The framework must stress the importance of teaching certain concepts in depth.

· There needs to me a section that mimics what industry is doing, for example, end of unit projects should be emphasized over end of unit tests with a focus on open-ended questions.

· The engineering and technology portions must be developed to help teachers implement them.

· The framework should emphasize how to integrate the science and engineering practices.
· Describe how literacy integration in the content area should be implemented and to make sure that argument and evidence writing in the science classroom is highlighted. 
· What would the real world examples look like in the science classroom?

· Describe a process how teachers release their responsibility and now the students should do the work with the teacher as a guide.
· Conceptual understanding—how can teachers use this in the classroom?

· Please, show the conceptual flow and how the units flow throughout the year and between grade levels.
· Describe the shift to Universal Design and how that applies to the classroom.
· Since the performance expectations are very concise— the framework needs to provide insight on what students have learned in the previous years.
· How do we make elementary teachers feel more comfortable with scientific concepts?
· How do we address engineering and technology in the classroom?
· How can we do labs with limited budgets?

· How can we design essential questions in each grade level?

· How can we help teachers take seemingly disconnected concepts so that there is a connectedness and integration of all of the concepts? (Sound waves—animal appearance—genetics—etc.)

· The framework should discuss that the CA NGSS are for college, career and citizenship and this document will have multiple audiences: teachers, professional learning providers, administrators etc.

· Stress the fact that providing science instruction at all grade levels is imperative, concepts will resurface at multiple grade levels.

· The standards are fewer and broader but we are also trying in integrate the CCSS and the engineering tasks we must effectively show how all of these concepts can be integrated into each performance tasks.
· There is a need for big ideas in the grade levels and ways to teach them to students that they can relate to and will show interest in, bundling.
· The framework should give as much foundation to teachers as possible, because if they are uncomfortable with certain concepts they will have support.
· The framework must stress that performance expectations are not the curriculum and that there are disciplinary core ideas, and cross cutting concepts that teachers need to address.
· Stress that the K-12 progression builds with teaching concepts in more depth.
· Address the performance expectations —the core content is limited on purpose to allow teachers to go more in depth.  The PEs should not be treated as a checklist.

· Present the idea that science should not be taught in isolation—CCSS should be integrated and the framework needs to help elementary teachers integrate literacy, math, science and even social science.

· Explain how elementary school teachers need to be given additional training to implement the NGSS and do science regularly in the classroom.
· Since, elementary school teachers lack the content knowledge they need explanations of what the standards look like in the classroom.
· Discuss how schools have omitted science instruction in favor of additional English and math instruction and how this can harm science instruction. 
Question 2
How should the Science Framework support access to standards-based curriculum for all students, including students with disabilities, gifted students, English Language learners, young women, and other student groups?

· Explore the concept of the A-G requirements and how they are not in isolation from the NGSS. Make sure that we are not creating two different systems. Make sure that courses are truly lab science courses.
· For the advanced students, don’t just pile on more work, examine depth and complexity for these students.
· Discuss how can we put faces on this and look at other female role models in scientific jobs etc. (for all student groups).
· Have a section that discussed strategies for English Learners. Examine hands-on learning and that science is ideal for ELs in this respect. 
· There is a need to engage kids in talking and writing in the science classroom.

· List organization that are helpful for these groups, for example, Sally Ride science is great for bringing females into science.
· Describe a process on how to collaborate with universities, industry, technology industries to get kids interacting in science and making partnerships so that kids can interact with scientists.

· State that inquiry based learning will engage the entire student groups listed here.
· Mention science career options in the framework and give as many as it can provide.
· The framework should provide guidance for High school progressions, A-G requirements, and the basic level college prep course should contain these expectations.

· Teachers need examples of the extension piece that gets lost, scaffolding at all grades levels, and doing science will engage everyone.  There is a collaborative nature in science. Scientists don’t often work in isolations.

· The extensions are currently missing from the framework.  Extensions for students who are gifted or that need more in order to keep engaged in the science. 

· Provide multiple ways to get to the content and to explore the content in order to keep them engaged (hands-on opportunities etc.).
Question 3

Assessment of student progress is essential for student success. What information would you include in the Science Framework to provide support for effective student assessment within the classroom?

· Discuss how the assessment should match how the students are learning in the classroom (project based, hands on etc.).   
· Explain what a performance based assessment is and what it looks like in a classroom.
· Discuss how to bring in guest speakers—experts from the field—the experts then give kids some kind of assessment. 

· The rigor and relevance should be considered in the framework. The DOK and Bloom’s levels that are needed to assess in a deep way. 
· How do we assess the PEs? Descriptions of how the PEs will relate to the assessments. 
· Give questioning strategies that teachers can use.

· Give examples of what the assessments might look like with sample rubrics. 

· Give examples of strategies to delve into student thinking and learning.
· Define clear expectations at each grade level

· What are effective evaluative tools? Make sure that our assessments align to our other grade level partners in other subject areas.
· Framework should describe formative, summative, and embedded activities to understand what students have learned.
· Describe how students can write individual reports to describe their knowledge.
· What does class discussion and mini-performance tasks look like with the CA NGSS.

· Framework should address the clarification statements and build in opportunities for revisiting certain performance expectations.
· Modeled assessments in the framework and the state assessments must be similar to get teachers buy in.
· Please include something about assessment students’ prior knowledge. 

· Describe multiple ways of assessing because there are multiple ways to make meaning.

· Stress the importance of kids making sense of their own learning through metacognition

· Describe some kind of verbal assessments because some kids cannot express themselves in writing.

· The framework should address the concept of bundling. 

· The framework should address the proper use of science notebooks at various grade levels. 
Question 4

 What type of guidance should the Science Framework provide for a Local Education Agency (LEA) that is choosing a learning progression for the middle grades?

· I was disappointed that the state didn’t give teachers just one way to do the middle grades. The Science Expert Panel provided a good integrated pathway. This will provide more frustration from teachers.

· There needs to be a statement from the framework that states the “integrated model” is the “preferred model” and an explanation of why that is.
· Stress that science should be taught for a full year--every year K-12. Especially at the 6th grade.
· Explain that if teachers see the logic of the integrated pathway and there are resources available for it—there will be teacher buy-in. 

· The framework should provide a complete picture of each choice, the rationale, is there a way for soft integration.
· Give a process to utilize teacher strength when deciding where to place them.

· You can really turn a kid on to science in the middle grades so we must consider students when making the decision.

· The Framework should also consider the high school.  Will there be integrated courses at high school or only traditional pathways
· Some middle school teachers will say “I am a biology teacher” or “6th graders can’t do this” but I think this is a clear argument for vertical teaming.
· I am worried about 6th grade science because of schools that are K-6 and 6-8. There must be a clear decision on integrated or discipline specific.

·  Science itself is integrated. It is not done in silos. In middle school we are all general science teachers. Change is hard for people. Some schools are talking about rotating teachers so that they can stick with their “expertise”. This doesn’t do the NGSS justice.

Question 5 

In what ways should the Science Framework support the implementation of the California “Common Core State Standards: Reading Standards for Literacy in Science and Technical Subjects (6-12) and Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects (6-12)”?

· The assessments must contain literacy skills, engineer etc. They cannot be disconnecting. The state assessments have amazing power over instruction. Take something like argument and evidence and how to progresses throughout the CCSS.
· There needs to be more connections between the CCSS and NGSS.
· The framework should state that teachers must have more training…”train as literacy teachers and how it interacts with the science.” 

· Provide resources for teachers to find articles that students can read at grade level.
· The literacy standards have great tie in with the NGSS. Claim, evidence, and reasoning. 
· Teacher must have rich workshops to make time to create and plan lessons that integrate the literacy and content standards.
· Describe a process to get all of the departments talking. The framework should encourage this practice.

· Children need to be trained from grade K to read informational articles and research based articles. 

· Train teachers on how to pick good reading selections at each grade level.

· Are we testing literacy skills or science content? 
· What assessment tools will we use to assess their skills?
· Framework should emphasize that we are science teachers but also a teacher of children. They must support all subject areas. They should stress the use of science notebooks as a thinking tool. How to collect and organize data in the notebooks and provide a metacognitive analysis—what I have learned….what I still want to know. Show kids examples of Edison’s and Curie’s journals as an example.
· The Framework should emphasize our support role for other content areas. We don’t want the CCSS focus on reading science articles to become a proxy for science.

· There is a great need to start in the early grades. Have kids write and support information. They can compare and contrast science concepts.

Question 7 

Finally, what other guidance, that does not fit in any of the questions above, would you suggest to improve the Science Framework to support kindergarten through grade twelve standards-based instruction and curriculum aligned to the NGSS?

· Please provide sample test items are essential—teachers will model instruction on them

· The framework should provide guidance on UC pre-approved course descriptions.
· The framework should provide a curriculum adoption tool in the framework for teachers.
· Teachers need to perseverance and problems solve. Foster the idea that students can and need to fail in order to learn

· The framework should provide guidance on how to use open-ended questions. If students fail…it is okay.  
· It needs to build the motivation piece into the beginning of the framework.
· The framework should do a “call-out” for science safety.
· Please provide a professional development chapter.  Look at what Ryan Racer is doing.
· The old framework refers to “fun”…that “fun” is actually engagement. Attend to the language and the tone that is used in the framework. 
· Providing examples of instructional models: Engagement, Exploration, Explanation, Elaboration, Evaluation.
· Review the use of Technology resources: Prezi, Safari Montage, -how can students record and use information.
· Describe the use of real-world models, bring in speakers to build a new perspective about science.
· Past frameworks have stated that we should be doing at least 40 percent hands-on science. Other frameworks have said 25 percent hands-on. 

· We need a strong statement about the importance of hands-on science for all kids. Enrichment and extension activities. Make sure at the elementary level the back ground science knowledge of the lesson is there before activities are done (egg drop, paper air planes---sometimes there is not emphasis on the importance of the science)

· Provide quality links for teachers to get background information and activities based on the NGSS

· The practices, DCIs, PEs are all taught together. The bundling must occur and the framework should emphasize how they are all taught together.

· The framework must emphasize the planning that is involved to facilitate the learning. We talk a lot about what the kids are doing but not what the teachers is doing to facilitate that learning. 

· The framework should examine the global perspective and should be represented for all stakeholders—parents, community members, etc. How science relates to all of us and the everyday world. Family science nights would be great. Involve them into the schools etc.
· Current framework address pre-service teachers and the new one should as well.
· After school programs and connections to science should be discussed in the framework.

Public Comments:

	Name
	Affiliation
	Summary of Comments

	Leslie Tamminen
	7th generation advisors
	There is an urgent needs for citizenry that is science literate and that can make educated choices for the environment. Importance to tie environmental education to other content areas. The underlying principals and concepts in the EEI curriculum align well with the NGSS.  In the framework identify the EPCs and how they support the NGSS. 

	Stacey Waters
	DMUSD
	I am concerned about the funding for implementation of NGSS.  We understand there is CCSS funding but we don’t have the time or capacity to fight for that money. We just need the money to be provided for the NGSS implementation

	Saeida Bolden

	School Specialty
	I work for a company that aligns products to the NGSS and the CCSS.  I want to know about how teachers feel about these things to provide products that the field needs. I appreciate how candid and passionate people are about the NGSS.  Go to Donors Choose for funding and donations. We will be at upcoming conferences.

	Karen Bowers

	GUHSD

Monte Vista HS
	I agree with the integrating with the CCSS in the framework. Important that we make those connections.  Add common misconceptions in the science framework. Engineering—concern at the high school level is that as the elementary and middle school levels bring those things in—what does the high school do for higher level engineering activities.  Guidance provided on how to grade work because it is a lot harder—provide ideas.  Make a dynamic document that links to other resources and activities.

	Diane Baxter

	San Diego Super Computer Center UCSD
	Appreciate all of your comments and insightfulness. You cannot do science anymore without computing.  Development of algorithms about asking questions and makings sense of them through computing.  Computing must be part of the language that you speak. Must include it in this set of standards.

	Gina Woodard
	Hilltop High
	Thank you for your comments. Going back to the TIMMS study and other international studies—the one component they didn’t factor in is the vertical teaming model. Some districts have very poor fiscal leadership...the state should make some move towards vertical teaming and make is part of the framework. 

	Joel Vexler

	UCPUSD
	In theory everything sounds good on paper until we have to implement it. I would like to see discussion of the issue of class size. How do we do projects with 45 kids? Equipment needed for these projects. Many of our classrooms get $50/year for science instruction. Most schools only focus on what is tested which is ELA and math right now. Provide teachers with the curriculum to teach the standards.

	Mike Barnett

	UCPUSD
	Courses that are approved with the College Board are not integrated science and they don’t like integrated science. How are we going to get our courses approved by the College Board? What is going to happen with the key courses: biology physics and chemistry?  What about credentialing?  How are we going to qualify subject specific teachers to teach other areas

	Su Scott
	Rincon EUSD
	I teach kids science in that order. Use a stronger term than preferred model in the framework for middle school. Would like to see a list of web resources to gain additional knowledge. Include science fiction, technology, scientific techniques, and journaling. Multi-disciplinary groups—encourage the collaboration. Motivate students by getting them out of the book, out of the classroom and bring in experts.  Examples of authentic assessments.
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Focus Group Discussion Notes:

Question 1
There are a number of conceptual shifts in the Next Generation Science Standards for California’s Public Schools Kindergarten Through Grade Twelve (NGSS) that are described in Appendix A of the standards. What guidance should the Science Framework for California Public Schools, Kindergarten Through Grade Twelve (Science Framework) provide to address these shifts, as well as new areas of emphasis in the standards and effective science instruction?

· The framework must include grade level examples of what a lesson looks like. Elementary teachers struggle with science instruction. They may have only taken one class in their teacher prep program. 
· High school teachers will also struggle with the new standards. They will need model units with great detail. See how the whole unit is structured with cross cutting concepts literacy etc.
· Please include a summary before concepts that discusses what students are coming with (prior knowledge); it needs to explain the big shift is that nothing should be omitted.  
· The framework should take engineering and show how it can be tied together. Pick something like nuclear energy or vaccines to show this in a unit and what it looks like.
· What are the concepts that overlap, where is the divide, what are kids coming in with versus what we need kids to teacher?
· What kids need to know vs. what kids should be able to do. How do we integrate engineering? What practices will you need to change? What will the assessments look like? How will assessments work with conceptual modeling? How far can we go with the practices? What does scientific discourse look like?

· How do the cross cutting concepts play out in assessment? Explicit connections to the nature of science. Many teachers are familiar with the traditional scientific method and we must look at the shifts to new methods. The standards do not suggest sequencing. The framework should suggest a sequencing model.
· The framework should focus on primary science instruction and it must focus on relationships and application in K-5. At the secondary level it should provide specific pedagogical strategies. Guidelines to balance the hands on portion with the literacy portion. A direct math correlation. The idea of science and citizenship. Resources for science and technology—4 Cs. Different methods to combine the DCIs, PEs, CCCs etc. DOK levels for assessment. Recommendations for where the Red Cross units and EEI units fit in.
· The framework must provide coherent units must be provided. Literacy skill atlases, learning map of how the concepts progress throughout the grade levels.

· At the elementary level it is important to have coherent examples of how a teacher can pull in the DCIs, CCSS, and engineering practices especially how to integrate it. Argument and models must be explained thoroughly. What do these look like in the science classroom?

· At the high school level teachers are content area experts.  The NGSS are more integrated this will be a challenge for teachers and the framework must make it clear that we are not dissing any science discipline but that we must broaden our view of science.  How will credentialing issues be handled?

· The framework should be concrete in terms of the shifts…”more of” and “less of”. It needs to show how to use community resources.  Explain how to use concrete experiences to move to more abstract experiences.

· Give examples of integration of engineering and technology. Integration of discrete areas of science to more integrated courses. The framework should provide concrete examples of how to integrate engineering into a unit. 
· Site and district personnel will need to cross train teachers in different disciplines. The framework should provide advice on how to do this. 
· What do you do if a student has a gap in their knowledge?  How do we fill in those missing gaps? How do we transition in the high school years when kids have not gotten all the previous 8 years in NGSS instruction?
Question 2

How should the Science Framework support access to standards-based curriculum for all students, including students with disabilities, gifted students, English Language learners, young women, and other student groups?

· In the current science framework I appreciate that there are suggestions for honors level or gifted students. I would like to see this in the next version as well.
· The framework should include the RTI protocol, and include a list of common difficulties that students have in the science classroom, student engagement strategies, Universal Design for Learning Model should be included. 
· For ELs, the framework should focus on text features, like text mapping. Focusing on text structures, accountability talk, the cognitive content dictionaries, the narrative input model. 

· For GATE students, the framework should talk about student choice, compacting and for the socioeconomic disadvantaged, there needs to be some sort of criteria for a project based learning model.  
· Currently in the NGSS, the vignettes in the appendices are too long. The framework vignettes should be shorter and focus on one concept.

· The framework should include specific strategies in the framework. Differentiated instruction must be thoroughly explained.  It should provide differentiation models. So many high school teachers say “they just aren’t learning” which would be a foreign concept to an elementary teachers.  How can we structure these ideas and concepts so that every student can understand them? We need to make differentiation a mandate.
· The framework should tap into their preconceptions, give good strategies, explain how to use an interactive notebook, give specific advice on how to scaffold for ELs, discuss how technology can be used to reach certain students, provide grouping strategies so that all students feel valuable and questioning strategies.

· Explain how any good instruction is also good for special needs students but there are certain times when you need to stop and address certain issues. 
· The framework should be thought about in terms of everything as web-based…and offer links for accommodations for specific needs of students.

· The framework needs to be explicit to elementary teachers and administrators about the crucial learning progression for K-5 and how important it is for later grades.
· Explain that the assessment system must be more formative and offer helpful feedback for teachers and students. This is where your kids are and how you can help them.  Appendix D is helpful, but it doesn’t refer to a believable California classroom (class size etc.). A-G requirements and CTE classes should be discussion. GATE students—not just more work, but a deeper understanding of concepts

Question 3

 Assessment of student progress is essential for student success. What information would you include in the Science Framework to provide support for effective student assessment within the classroom?

· One of the biggest changes is that the NGSS is more performance based. How are we going to help teachers assess performance? This is difficult with shrinking budgets. How do we do it with limited resources? I caution against mandating things. The framework is for support, shouldn’t be too prescriptive.
· The framework should provide a common misconception matrix and some solutions for dealing with them. What concepts we know that students are going to struggle with.

· In regards to Performance Expectations, how do we break it down for special needs kids? Please provide examples. Explain what Formative and summative assessment looks like in science classrooms.
· The framework should provide suggested labs and a way to check the progress of students. It should also include suggested rubrics for labs and other activities.
· The framework needs to help teachers see what a performance expectation looks like…the state should not necessarily mandate, but provide resources so that all students can try out an activity/lab a few times per year.

· The framework needs to provide rubrics for performance expectations to track where students are in order to meet their needs.

· Suggestions to get out of your chair and monitor how our students are doing with a concept. Suggestions for differentiating our assessments.  Not just a test…they could create a video etc. We should go beyond what we know as assessment.
· Many ask how closely our assessments will be tied to the actual standard. The practice is tied to the cross-cutting concept and the DCI and that is what kids are expected to know. How much flexibility will there be?”NGSS assessment report is excellent and should be included somehow in the framework.
· Rubrics need to be added to the Framework and how to use rubrics for science notebooks, and it should include vignettes for this section in the framework.
· Discuss the different types of assessment, if there is a big idea like force or gravity that there are many ways that we can assess student knowledge.

· Provide questioning techniques for teachers to see what students know. (2 more agreements on this one).
· Provide a way to diagnose common misconceptions with students.

Question 4
What type of guidance should the Science Framework provide for a Local Education Agency (LEA) that is choosing a learning progression for the middle grades?

· The framework needs to show how the two choices can be integrated with the CCSS and provide information about the developmental appropriateness of each grade level
· The framework needs to include high school as well. Districts want to know what the assessments and the credentialing will look like. Don’t make us choose between preparing kids for college and them doing well on the state test. Need to discuss the SEPs thinking behind both models.
· The framework should discuss that full years of science should occur in the middle grades and should not be forgone in the middle grades for math and ELA.

· The framework needs to explain and give a suggestion for an integrated model. What will this look like?  

· The framework needs to provide a rationale for both pathways. Possible locations for acceleration. Going into earth science versus biology in high school. How should this be determined?
· The framework needs to give an explanation of why we are changing middle school instruction. If districts can choose a pathway, how will this play out if students move schools….gaps in learning etc.

· The framework needs to focus on the teachers themselves, what their credentials are, what they like to teach you might get more buy in and save resources if you collect this information and the framework should guide this process.
Question 5

In what ways should the Science Framework support the implementation of the California “Common Core State Standards: Reading Standards for Literacy in Science and Technical Subjects (6-12) and Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects (6-12)”?

· Discuss how the literacy skills support the implementation of CCSS. Reading about science is not doing science. ELA teachers and science teachers do not talk about things the same way (example:  the use of evidence is different in each class)
· Please, emphasize the hands on because language develops out of that. The use of the interactive notebook will help in this way. We have a hard time finding good age appropriate readings…current that should be referenced in the framework

· The framework needs to explain how the NGSS integrated the CCSS for ELA and Math. Please show how the CCSS is really integrated.

· The framework needs should hold a discussion that secondary teachers sometimes balk at literacy instruction in other classes.  The CCSS should support the science teachers. Please point out how vocabulary is different in the science classroom compared to other classrooms. Readings that are relevant and current is important.

· The framework should focus on scientific literacy. Not always explanatory texts.  We read the Hot Zone when we look at infectious diseases.

· The framework should address what the implementation of the CCSS looks like in the science classroom. A list of practices that science teachers can do to address them.
· The oral language component needs to be included, meaning, teachers should listen to their students talk. 

· Explain how elementary teachers may pick a science reading as part of science instruction.  There is a fear that the CCSS may replace science curriculum at the elementary level. Please note that reading is not doing.

Question 6

How should the Science Framework provide guidance to teachers to help motivate, foster enthusiasm, and prepare students for careers in science and science-related fields?

· Discuss hands on learning and explain how to seek out opportunities to partner teachers and students with scientists.  If scientists come to classrooms they should do science with the kids not just talk. Long Beach has an excellent program for this.

· Fostering enthusiasm and motivation should be the first chapter in the framework.  You should assess/survey kids for their interest in science. 
· The framework needs to provide real-world field experiences.

· Explain how to refresh curriculum development annually and provide themes that thread throughout the year that change every year. 
· Have a discussion on institutes of higher learning partnerships.  How the NGSS relate to CTE courses? 
· Please provide project based learning models.

· There needs to be connections with the real world and real scientists. 

· The framework needs to explain how to create connections to others besides scientists built other professions that involve science. 
· The framework needs to provide a list of organizations and community resources.
Question 7 
Finally, what other guidance, that does not fit in any of the questions above, would you suggest to improve the Science Framework to support kindergarten through grade twelve standards-based instruction and curriculum aligned to the NGSS?

· Please provide vignettes, suggested models, and strategies for teachers to implement the standards.
· Please create a map for how people can approach the document if the document is large. Help them navigate the document.

· From standards to coherent instructional programs should be in the title of the document.
· There needs to be a chapter on lab safety and professional development.
· There needs to be a description on the domains in a practical level.

· Include links to the actual research to learn a little more about strategies.
· Provide guidance for district administrators, administrators, and teachers to be on the same page to provide support.
· Provide a rubric for administrators to look for a strong science classroom.
· Provide something for parents to understand the standards.
· The Math content standards should be discussed not just the practice standards.
· The framework should discuss transitional Kindergarten program---what science instruction is occurring here.
· Please provide not just printed books, but a website with links for users. There should be links for suggested units, link for EL strategies, link for culturally relevant teaching, link for assessment strategies, and links to the subject matter projects. Units are posted on other various websites….we should link to them and make them available to teachers in the framework.
· Middle school—fundamental changes in the teaching practices…good models of support for teachers and what this is going to look like. 

· Please address prior knowledge that kids are coming in with. Set up students for success. Remember that 9-12 is not the end. Remember that our students will not have had NGSS since kindergarten—what is the transition plan? We should have at a glance sections.
· A small synopsis to remind teachers where the kids have come from and where they are going. Please emphasize that the PEs are not curriculum. 

· The framework needs to be a living document that can be changed and updated as needed.
· What is the necessary background information that kids should have for all PEs? 
· How deep do the PEs go? 
· Provide a suggested list for alternative projects for small classroom budgets. Please state that Engineering is not a subject but a practice we should all be doing.
· There needs to be a focus on the CCSS for math and collaboration between math and science teachers. Including math practice and analysis. 
· Describe the investment in professional development from the ground up. Elementary school teachers need to know what middle school students need to know and so forth to plan for that. 
· Transition for multiple subject teachers in implementing. Scope and sequence with time for each of the concepts. 
· Please include a list of vocabulary.
Public Comments:

The oral public comments during this meeting were from individuals at the four separate meeting locations listed below.

Orange County Office of Education

	Name
	Affiliation
	Summary of Comments

	Kurt Holland
	SMMUSD
	EEI—is an integrated model with humanities, science and stellar readings. I saw an increase in girls choosing science based service learning projects. Differentiation—allowed me to give them concept that they could understand. The EEI curriculum is free. Partnerships—would like to see EEI in the framework and discussion of partnerships and pathways for service learning.

	Dean Zrucky
	Port of LAHS
	Credentialing—having more science teachers in the early grades that have the background knowledge. Integrated science provides students with more earth science and physics than some students in universities. Apply current issues to students to make science a reality. Give teachers practical ideas but let teachers decide how they can vest their students in the teaching

	Bob Barboza
	Kids Talk Radio Science
	Special education—we need the electronic IEP and a new piece of artificial intelligence so that the teachers get real time information about where students are in their learning. STEAM++has VAPA, World Languages, and Computing in addition to STEAM. If I were hiring your students they would need to know computer languages. Robotics is the next big thing and students will need to speak to these machines

	Clay Elliott
	AUHSD
	Envisioning students having different learning opportunities with the NGSS implementation. Time—we have 180 days with 1 hour a day to teach and the framework needs to be cognizant of what can be done in that time. Teachers need to be able to show their own creativity and go deep into concepts.

	Dean Gilbert
(Dean Gilbert Continued)
	OCDE
	Being part of the SEP and considering what we need to do to the infrastructure to implement the NGSS—need to bring equipment levels up to equivalent levels.  If we start with the PEs—and don’t want to open Pandora’s box about equity across the state and what they are learning—the framework should include what are the essential learnings. The DCIs alone do not depict what should be in a course. If the NGSS is a baseline for all students—do we have a chapter for high school departments to create courses that all students should be exposed to based on the NGSS and what courses should we create for students who are STEM bound? Physical science in NGSS is not dummied down. Once students master the entry level NGSS material, what courses do we offer for students who will be majoring in sciences? New design for courses in high school needs consistent protocol to address CTE and CCSS for ELA and math.


Los Angeles County Office of Education (connected by video conference)

	Name
	Affiliation
	Summary of Comments

	Jackie Galloway
	Consultant LACOE
	Assessment—highly effective strategy could be metacognition.  Ability for students to recognize what they know and what they need to know. Should be emphasized in the framework

	Anthony Quan
	LACOE
	A section in the framework about partnerships---outdoor educator specific. Guidance and criteria for partnering with institutes. Address STEM issues. Real definition about what a STEM or STEAM school looks like. Explicit language about need for articulation up and across different grade levels.


Riverside County Office of Education (connected by video conference)

	Name
	Affiliation
	Summary of Comments

	Barbara Mars
	High school biology teacher
	I have regular students who struggle. The guidance should be for 55 min period with large classroom size with little to no resources. Practical guidelines with practical models and integrating engineering practices and to help students meet the PEs

	Karin Ribaudo
	AUSD
	Will there be any reference to Next Gen ELD standards in the framework. Informational text resources. Equipment—let administrators know that there are items that teachers need. Rubrics for assessment. TK-5 teachers need guidance??

	Mary Ward
	JUSD
	I echo what everyone is saying about support for teachers. Need videos on the website to see how people are implementation the standards. Changes for middle school—need to support teachers with professional development. Where are the resources to deal with the other disciplines? STEM practices are a great bridge for students.


Ventura County Office of Education (connected by video conference)

	Name
	Affiliation
	Summary of Comments

	Rita Armstrong
	Conejo Valley
	My teachers want curriculum and lessons. NSTA has many resources. Specific ways to handle a particular problem or content areas. The sooner we get sample lesson plans the better.  EEI curriculum has a lot of information that also includes literacy instruction. It is fabulous. 

	Diana Maruka
	Conejo Valley
	I love the ideas in the NGSS but the problem is that 90% of teachers are not ready for this shift. Especially elementary and middle school teachers. We need a lot of professional development. We need model lessons. 5 E models, Inquiry, moving from the concrete to abstract. Very few teachers have been teaching this way. We need to find the at a glance bits and sounds bites to help teachers.

	Nathan Inouye
	Ventura County Office
	Feedback from teachers…asking for clarification about the clarification statements. Clarifications of modeling and analyzing data. What does that mean? Qualitative data vs quantitative data. More guidelines on that.
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Focus Group Discussion Notes:

Question 1

There are a number of conceptual shifts in the Next Generation Science Standards for California’s Public Schools Kindergarten Through Grade Twelve (NGSS) that are described in Appendix A of the standards. What guidance should the Science Framework for California Public Schools, Kindergarten Through Grade Twelve (Science Framework) provide to address these shifts, as well as new areas of emphasis in the standards and effective science instruction?

· The framework needs to please provide guidance on the 8 practices and provide teacher support.

· The framework should describe the engineering practices and what that looks like at the elementary level.

· The framework needs to provide better examples on the modeling to better explain what the performance expectations are asking for at each level.
· For most modeling is a new territory, please provide a discussion for the need for more teacher preparation.
· There is a need for more guidance in the lower grades and more communication. 

· The framework needs to provide more ways to create a hands-on approach, manipulatives, field trips, service learning projects to make science more alive.
· The framework needs to have a discussion for teachers and other groups on reading the standards. What are the conceptual shifts in lists? And discuss the time factor.
· Support primary teachers. Need to know the readiness because teachers may feel ill- prepared to teach science.
· The framework should promote the inquiry of instruction.
· There is concern at what’s going on at the elementary level in regards to limited science instruction to no science instruction.  

· High school need to be uniform throughout all schools.
· Please discuss Crosscutting concepts and how to infuse them.
· The framework should give specific minutes in the day at the elementary level and provide a pacing guide by grade level.
· There needs to be uniformity throughout the grade levels.
· Please provide a section that explains how knowledge and practice is intertwined.

· Provide detailed examples of learning progressions, pay close attention to teaching development. 
· Please provide examples on how model development can be taught in the upper grades now.
· The framework needs to state that there is a need for annual testing of students, annual accountability. If there is no testing, the end result will be that teachers will omit science in their instruction.
· Provide guidance for the curriculum. Major world problems and practical problems need to be woven throughout the material.
· There needs to be connections to math level and Mathematics studies in Science.
· Please discuss how time is a factor, and there is a need for focus and collaboration.
· The framework should provide online training and how to use electronic devices.
· The framework should demonstrate how to “model”.
· There is a great need for professional development in the area of e-learning. 

· The framework should provide guidance on projects, not just a 2 year project, there is a great need for need resources.

· The transition from the old standards to the NGSS is overwhelming… teachers need time. 
· Train districts on how to implement the standards.
· Explain the vertical articulation from primary to middle grades to high school. 
· Explain the process on how to work with the con academy.W
·  There seems to be confusion in the Engineering component in math/ physics connections. 
· Provide clear explanation of what engineering looks like in the classroom.

· Give a list of helpful websites ( Phet Interactive Simulations for example)
Question 2

How should the Science Framework support access to standards-based curriculum for all students, including students with disabilities, gifted students, English Language learners, young women, and other student groups?

· We need to support all groups listed but not to forget the boys.
· The framework should provide guidance on the experiential part of science, using labs, go out to the field, service learning projects, getting out of the classrooms.
· The framework should provide perspective from a diversity of cultures and provide more cultural relevant materials to reach all population, i.e. tribes.
· It should describe how to make science relevant by making connections to the surrounding environment.
· The framework needs to provide examples of infusing science into the elementary level.

· Provide a list of web sites to support students.
· Explain the Universal design principals; make sure that materials are accessible, textbooks online for assisted use for example.
· Provide hot links going back to vocabulary. 

· Give examples of language scaffolding and provide lots of graphs.
· The framework should highlight the shift from right or wrong to creating an environment for tolerance for error- letting students feel comfortable to make mistakes.
· Let students know that there is not always a right answer and build a safe culture to explore.
· The framework should highlight specific topics that are starred.
· The framework should provide examples of keystone project for students with different needs.
· Provide supplemental online learning – statewide online learning

· The framework should contacting a dialog about the dropout rate and what happens if gifted students are uninterested, miss out on their talents, emotional and social development.
· Provide discussion on how to engage females and provide more experiments 

· Provide experiences that can reach out to other students groups and their regional differences.
· The framework should provide guidance on how to bridge connections to engineering, industrial connections, and create understanding for a better appreciation for regional differences.
· Please provide support for English learners.
· Please provide guidance on how to support special education teachers with special training.
· The framework should support administrators because they need training as well. 
· There is a concern for students with disabilities, how do we assess these students?
· Provide suggestions to support the school climate, specific ways to support science.
Question 3

 Assessment of student progress is essential for student success. What information would you include in the Science Framework to provide support for effective student assessment within the classroom?

· Please provide clear rubrics, high, medium, low level.
· Please provide rubrics to assess labs. 
· The framework should support informative and opinion writing.
· Explain the process of note taking and how to record observations. Same process for school to school, district to district.
· There needs to be rubrics for special education students.
· There is a great need for online sources and resources for student practice.
· Provide suggestions for percentages for each assessment that is performance task based.
· Give a clear explanation for how often teachers should be assessing.
· Explain how to create a hands-on lab that is available and accessible to all students.
· Please provide examples of a standards-based report card.
· Provide support so that teachers have a clear understanding of the content, use bullets.
· Provide a discussion that different language abilities can have access to the curriculum.
· The framework should provide examples or sample questions that will test core knowledge.
· The framework should provide a pre-assessment; this will help teachers know where students are at and where they need to go.
· The framework should not only provide a pretest but a posttest as well.
· The framework should provide a state derived formative assessment so teachers have access, make sure that it is available continually, and then put this info on data base.
· Please make sure that laboratories are mandatory.
· The framework should specify common labs that all CA students will experience.
· Please have a discussion that covers depth of knowledge and how that relates to Common Core.
· Provide suggestions on writing strategies, list things, project based learning.  Most of all how to use these concepts.
· Please shorten the length of framework because more teachers will read this document.
Question 4

What type of guidance should the Science Framework provide for a Local Education Agency (LEA) that is choosing a learning progression for the middle grades?

· The framework should discuss how the middle school’s teachers need to know what to do and teach so students will be ready in high school. 
· Please design courses so that they meet the colleges and universities A-G requirements.
· There needs to be guidance for LEA especially in the middle grades, how to staff those grades in the classroom.
· There needs to be integrated science in the middle school or high school.
· The framework should support college and universities knowledge about NGSS.
· There should be a section on credentialing issues. 
· Will this change the A-G requirements? Will engineering be included in the sciences?
· Integration at the middle school should be the focus.
· The framework should give specific labs at each grade level.   

· Describe the school alignment, some middle schools are 6-8, 7-8, some are K-8
· Describe a process to open communication between middle levels and high schools.
· The framework should provide information or suggestions for teachers on specific science subjects.
Question 5

In what ways should the Science Framework support the implementation of the California “Common Core State Standards: Reading Standards for Literacy in Science and Technical Subjects (6-12) and Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects (6-12)”?

· The framework should provide examples and resources of what it looks like in a classroom.
· The framework could provide a Common Core flip chart, color coded chart, one common resource where teachers can go to find support. 
· The framework needs to provide a pacing guide by grade level.
· Please provide key readings for good contextual understanding and consumable readings.
· Please provide teacher training provide use and value.
· EEI should be specifically addressed in the framework.
· Please make sure that you include example vignettes.
· Make sure that the framework provides good examples and online examples as well.
· It would be great if all of the resources follow the same format.
· Please provide a list of supplemental reading, technical journals, online resources

· More math Common Core incorporated in the Science Framework.
Question 7 
Finally, what other guidance, that does not fit in any of the questions above, would you suggest to improve the Science Framework to support kindergarten through grade twelve standards-based instruction and curriculum aligned to the NGSS?

· Please provide a discussion on the strong connection to technology standards, supported by science curriculum, and give specific examples using technology and tools.
· How will the students be evaluated?
· Please give a description of how to use course maps?
· Please provide a list of competitions the student can be involved in and internships.
· The framework should prove access to an online clearing house.
· The framework needs to discuss water and drought, climate change, and technology.
· Discuss how to make relationships with corporations as partnerships.
· Cover the possibility of participating in State Science Expo Competition.
· What happens to fun science electives – astronomy, anatomy - and where do they fit in?
· The framework needs to cover funding of the NGSS.
· Explain the need for Professional development.
· Professional development for primary teachers to encourage excitement for science.
· The Framework could offer ideas for specified collaborative time K-12.
· The framework needs to discuss depth of knowledge and provide vignettes.
· There is a need for real professional development.
· Please provide guidance on textbook adoption.
· Please explain the emphasis on models and predictive models.
Public Comments:

The oral public comments during this meeting were from individuals at the four separate meeting locations listed below.

California Department of Education, Sacramento 

	Name
	Affiliation
	Summary of Comments

	Ronnie Jones
Brian Ehlers
	CA Geographic Alliance/National Geographic
Cal Recycle, 

Education and Environmental Affairs
	3 key ideas

How our world works

How our world is connected

How to make well reason decisions

Provide guidance to teachers
Inclusion of geospacial industry - industry is growing

Prepare teachers and students in travel, community service, time and nature

Part of the state NGSS team

Incorporate CA environmental principles and concepts – EEI model curriculum

Consider the EEI curriculum as a model



	Will Parrish
	Executive Director to Ten Strands


	Include the EEI curriculum in the fw

Use EEI as a model when developing the fw

EEI provides support for the NGSS and the Common Core 

Look to the EEI curriculum

Use the EEI curriculum format to the CA connections 

Use the EEI as a model to differentiate learning.


	Barbara Woods
	EEI Teacher Ambassador
	In the EEI bill it stated that it would be included in future fws

Supply the application for teaching science

Articles that are written specially for CA

k-5 and even 6 think like a non-science teacher who is teaching all subjects

make inviting and not scare the kids

use examples of science, connect it 

look examples of small steps elem teachers can for engineering

think like a non-scientists




Humboldt Office of Education (connected by video conference)

	Name
	Affiliation
	Summary of Comments

	N/A
	N/A
	N/A


Siskiyou County Office of Education (connected by video conference)

	Name
	Affiliation
	Summary of Comments

	Marian Murphy-Shaw
	Siskiyou County Office of Education
	· guidance for leadership (administrators), out of school experience and out of school (After school)



	Allan Carver
	Scott Valley Unified School District
	· Need for resources and support, get the issues on the table, talk to your principals and supt.




Focus Group 5: February 11, 2014
Fresno County Office of Education

California Department of Education  

Tom Adams, Director of the Curriculum Frameworks and Instructional Resources Division.

Kristen Cruz-Allen, Administrator of the Curriculum Frameworks Unit.

Cliff Rudnick, Administrator of the Instructional Resources Unit.

Bryan D. Boyd, Science Consultant of the Instructional Resources Unit.

Instructional Quality Commission

Commissioner Marlene Galvan
Focus Group Members 

Stephen Barnett, Fresno Unified School District 

Monica Bianchi, Le Grand Union High School 

James Michael Boykin, Merced Union High School District 

Michelle French, Tulare County Office of Education 

Lesley Gates, Kings Canyon Unified School District 

Dannie Groppetti, Kerman Unified School District 

Steven Harness, Kingsburg Joint Union High School 

Jared  Marr, Tulare County Office of Education 

Patrick Moyle, Fresno Unified School District 

Reyna  Rivera, Dinuba Unified School District 

Brenda Royce, University High School 

Gabriela Scully, Kern High School District 

Eric Thiessen, Tulare County Office of Education 

Anne Ybarra, Fresno Unified School District 

Focus Group Discussion Notes

Question 1

There are a number of conceptual shifts in the Next Generation Science Standards for California’s Public Schools Kindergarten Through Grade Twelve (NGSS) that are described in Appendix A of the standards. What guidance should the Science Framework for California Public Schools, Kindergarten Through Grade Twelve (Science Framework) provide to address these shifts, as well as new areas of emphasis in the standards and effective science instruction?

· Please provide for the Elementary setting, there may be concern that there will be confusion regarding the shifts.  A panelist stated that in elementary there will be no shift because there is no science taught.  Some school sites only get fifteen minutes to teach science.
· The framework needs to provide more success oriented lessons and make lessons more food and health based. At the middle level students need to know how their bodies work—exercise and growth—not DNA.  In high school, before we teach about DNA lets teach basic life support (CPR).

· Science has disappeared from the K-5 classroom. The NGSS makes an assumption that students come with learning from previous grade levels. There needs to be a full inclusion of integrated science and engineering.
· The framework will need to provide support for elementary teachers to teach science. Vertical progressions must be understood so that they see the foundation that is necessary for the secondary level. Teachers will need to create their own lessons.

· Visual graphics should be included to show the shared responsibility for all teachers to do their part in science instruction. Be clear that the performance expectations are very different and it is not the same type of curriculum that teachers used to have and they must provide vignettes that describe high quality science instruction especially at the elementary level.
· The framework must show the vertical alignment. Please us a visual to clarify the concept. There is a focus in the NGSS on depth and not breadth. This is a huge shift to cause teachers to pull back and engage students in the core ideas because they cannot teach them everything.

· It would be great if the framework included a vertical alignment graphic. Teachers would also like to see some community support for science instruction included in the science framework.

· The STEM themes should be addressed in the community support as well.  Students must be able to located additional information and move beyond the book. They must be able to see how several ideas are tied together and make connection between concepts.

· The framework needs to state that we need to teach science at the elementary level and the elementary teachers will need additional professional development because they often do not have an elementary background. We must make teachers understand that the performance expectations are not a checklist and should be treated differently.
· The framework should include vignettes—they should discuss how what you are doing already could be “ramped up” to meet the expectations of the NGSS.

· How can we help the brand new teachers coming in? How can we make the document accessible to them?

· I like how the CCSS are tying reading and writing to science instruction. This can be used to create a story line and tie ideas together throughout instruction. Include hands-on instruction and help teachers incorporate hands on labs at the elementary level.

· The framework should discuss how the NGSS are not standards—they are skill sets. There needs to be a summative assessment. 
· The framework needs to discuss credential specialization is an issue—credentialing is for bio, chem, physics etc. The NGSS combine many of these areas and we will need to understand other content/areas. Teachers have never seen standards like these before. 
· The framework should discuss how to support science teachers going into elementary schools helping teachers to implement standards. The pendulum has swung again, we have 10 years of kids that don’t read and write—they learned to skim for answers. It will take 10 years to get kids that have had science instruction from kindergarten in the NGSS the pendulum will likely swing again.
· What is the flow of ideas from kindergarten to 12th grade? What is the story line? There are several different ways to structure course sequences in the appendices. This must be coordinated K-12 to make a consistent story line. 
· How can each teacher build the cross-cutting concepts to pass the baton to the next teacher? My school is fed into by 40 different middle schools and there is a huge variation of what students come into our school with.  We need a sense of how the standards build from beginning to end. This will be a large shift for teachers because this is not how we were taught. Professional development will be a large need for teachers. The progression of understandings throughout the grade levels is very important.
Question 2

How should the Science Framework support access to standards-based curriculum for all students, including students with disabilities, gifted students, English Language learners, young women, and other student groups?

· The appendix did a good job of addressing this issue. We need a curriculum that addresses English learners needs.
· Appendix D is a great place to start. Provides very specific strategies.

· The 1990 science framework states that effective science classroom makes science enjoyable.  Cooperative learning that varies the roles of students.  Observation and explanation.  Group and individual accountability is important 
· The framework should talk about the difference between achievement and skills. Some students may have low achievement because of language barriers but still have the ability to think critically.  Include information on collaborative groupings in the classroom. The ELD standards should be included and the descriptions of student skills at each of the levels. Do much of the learning in the classroom and not at home.
· In the valley we are high migrant. We need to let kids do hands on learning and come to understand the concepts. Get their hands dirty and get them actively involved in the learning.
· I got a student last week from Mexico that did not speak any English. It is easier for Spanish speakers to relate to the vocabulary of science because there are many similar term.  There needs to be links to vocabulary for speakers of other languages.

· The framework should talk about how ELA/ELD framework says content teachers need to know enough about ELA/ELD to help their students understand the concepts. The science teachers and the ELD teachers need to work together to support each other and their students. 
· Relevance makes rigor possible---we need to make relevant scenarios for all student populations.

· I teach a sheltered class and the vocabulary piece is huge.  I am also concerned about assessments and making them fair for all students. What can we do for students who have the knowledge but can’t read the text?
· The framework should highlight EL strategies that will also help English Only students as well. Language development should follow concept development.

· Develop power words and visual ways for them to understand them.

Question 3

Assessment of student progress is essential for student success. What information would you include in the Science Framework to provide support for effective student assessment within the classroom?

· The framework should discuss how teachers would teach to the test. Some teachers piloted hands on assessments years ago with K-12 alliance. There is a need to move towards hands-on assessments…not just multiple-choice.  The framework needs students to explain concepts. Provide real-world examples that tie concepts together. “Not do you know it but do you understand it.”
· Explain that all students learn differently so we must have different ways to assess them. Give students a chance to explain and prove concepts.

·  I would like to know how that state is going to assess so that I can assess students similarly in my classroom.  How will concepts of modeling etc. be assessed?  How do we know that students learned the concepts and didn’t memorize for a test.

· If I ask students to explain volcanoes and I am grading them based on grammar etc. there is a problem because they may know the concepts.  I would like to put in a plug for the Golden State Exams. It had a physical hands-on lab component. Please bring it back! It will help show the importance of hands on labs in the classroom.

· State that performance expectations describe what students should be able to do in the end. The framework needs to describe the small things that teachers need to do to get students to meet the performance expectations.
· There needs to be a definition of what we mean “to assess in the classroom”. Speaking and listening are very important and can provide forms of assessment. Link to specific language in the CCSS and the ELD standards.

· Show that there are tends to be an inverse relationship between the effectiveness of an assessment and how easy it is to grade. The challenge is how we get students to planning and conducting an investigation. Consider assessments beyond multiple-choice.
· I hear and forget….I do and I learn.  We are assessing students with many different learning modalities. Writing is integral and must be included in the assessments. The assessments need to include higher Bloom’s level questions. 

Question 7 

Finally, what other guidance, that does not fit in any of the questions above, would you suggest to improve the Science Framework to support kindergarten through grade twelve standards-based instruction and curriculum aligned to the NGSS?

· Above all, the framework needs to make it clear that students need to be doing science…especially in the primary grades. Simplify the framework for elementary teachers.

· In grades 2-4, focus on how do we grow and create life? Add a little genetics to create more empathy that we all bleed the same blood. In middle school, add some more sex and drugs. By the time we get to high school we should be more career oriented.

· The framework should talk about how it can be a shock when you first look at the NGSS because it proclaims that we were on a path that was very wrong. Any new framework must not be built on the 2004 framework. Go back to the 1990 framework as the basis.

· In regards to English learners, we often think of new comers but many of our students are not in ELD classes but they are English learners and need more assistance and teachers should know who they are in their classrooms.
· Please include explicit examples of lesson design. Dr. Pruitt’s idea of bundling content to make it accessible for students. This should be addressed in the framework. 

· We are trying to prepare students for a future. The field is looking for employees that can problem solve work in groups etc. so our classrooms must mirror this.

· We need to have a backwards design from an assessment point of view.  

· Bundling is important in the framework. Topical areas like central valley water that can combine many concepts in a real-world/local environment

· Lesson design—teachers need multiple structures. Provide students an opportunity to behave as a scientist instead of just memorizing facts.

· Curriculum and the LEAs-need suggestions and guidelines for curriculum adoption. What will a good textbook look like? 

· Need more information on engineering standards and application in real-world. Is there a way to emphasize in the framework that NGSS is aligned with the CCSS.
· I would like to see more discussion of writing. Tie it in with CCSS so that administrators can see the value of science instruction. Give students ownership if they have to explain concepts.

· The NGSS document is really difficult to read, the multiple colors cannot be printed out with limited resources.  Appendix E is a better document and explains so much more than the standards document.

· If we are going to implement appendix E we must looking at credentialing issues and what people are authorized to teach. We must look at the order in which courses are taught. Physics is more accessible to 9th graders but often taught at the later grades because there are fewer teachers authorized to teach it.

· Science is a powerful integrator for students.  Look at the CCSS and how they are connected to science. Standards, textbooks and frameworks do not equal curriculum. What we craft as we deliver instruction equals curriculum. High stakes tests must not pigeon hole us into a ranking of A, B, C, Fail. 

Public Comments:

	Name
	Affiliation
	Summary of Comments

	Andy Allan
	Visalia Unified
	Heard statement that the standards are the curriculum. I think a majority of teachers think that the textbooks are the curriculum. Textbooks are linear and a majority of teachers teach this way and it is a disservice to students. We need more digital content that is less linear and allows us to move content where we need it and teach the appropriate story line.

	Mike Olenchalk

	Clovis
	I was troubled that there was no one from Clovis represented on the focus group. We must make sure that there is a funding mechanism for professional growth. We have spent a lot of money on CCSS and we must do the same for NGSS. We need to get colleges on board with the appropriate teacher prep based on the NGSS. Address the shortcomings of chemistry and physics in the NGSS. There needs to be a strong position on evolution in the framework.


	John Walkup

	Granted Solutions
	My concern about rigor is the materials that are available they are substandard.  The CDE provides a chart that is incorrect. We must have a common understanding of rigorous instruction.

	Laura Walls

	Fresno Unified, Medical Biology teacher, Embassador for EEI
	The CA senate approved that all new textbook adoptions that must include EEI environmental principles and concepts. We must consider the EEI curriculum that was development with the EPA and CDE. Make sure that kids are connected to the environment. It has great pieces that can be used as exemplars and examples from the real-world and encourages higher level thinking. Gives opportunities for ELs to use language and to write. There are online assessments that are set up similar to the new SBAC assessments. They have CA Connections and the curriculum is free online. Approaches differentiated learning and buys into community. 

	Tara Triber

	Education Consultant
	I think that we cannot lose focus on marine ecosystems. We must include those opportunities for engagement. We must have many local connections for students and maintain relevance to our student’s daily lives.  The EEI Essesstial Principles and Concepts. Environment literacy guides are available for free for teachers (Heal the Bay?) and contain hands on examples for lessons. Focus on learning by doing. Until we create that active relevant learning we will continue to lose students. We must talk about instructional space and what a science classroom looks like. How do we then provide an effective learning environment? 


Written Comments
Written Comments from Focus Group 1: 

January 25, 2014, Exploratorium, San Francisco

Karen Cowe

I’m Karen Cowe from Ten Strands, a San Francisco based non-profit focused on education and the environment. 

· I wish to encourage the CA Dept. of Education to create a framework that includes teaching science through the lens of environmental literacy: the food we eat, the water we drink, the air we breathe, and the interconnectedness of all human and natural systems.

· I wish to encourage you to use CA’s premier environmental education effort, the Education and the Environment Initiative (EEI) as a model when developing the new Science Framework. 

· The EEI has been developed by the California Environmental Protection Agency, in cooperation with the State Department of Education and the Natural Resources Agency. The curriculum is the first environment-based curriculum of its kind to receive CA State Board of Education approval.

· The EEI Curriculum is based upon 5 Principles, and 15 Concepts, and these principles are collectively called “Environmental Principles and Concepts” (EP&Cs)).
 
· The substance of the EP&Cs are embedded throughout the NGSS: they are extremely consistent with the conceptual shifts embodied in the K-12 Framework, and the NGSS. Moreover, the EEI curriculum provides excellent support for many of the NGSS science and engineering practices, and for mastery of many of the NGSS performance expectations. (The State of CA Office of Education and the Environment (OEE) is producing correlation documents by Spring). 

· The EEI Curriculum also provides excellent support for the Common Core State Standards. (OEE has already produced correlation documents). 

Specifically, we urge the Science Frameworks to:

1) Consider how the Environmental Principles and Concepts (EP&Cs) support multiple aspects of the NGSS, and to identify EP&Cs as framework criteria; 

In reviewing the NGSS, there appears to be an especially strong correlation of the EP&Cs with a number of the NGSS Crosscutting Concepts and Disciplinary Core Ideas, especially performance standards that focus on “Earth and Human Activity.” 

2) Look to the EEI Curriculum as a source for specific questions when developing science instruction in the classroom; 

3) Use the EEI Curriculum format of the locally based “California Connections” as a model for supporting the NGSS call for local information; and

4) Use the EEI Curriculum as a model for engaging differentiated learning, and English Language Learners.

The EEI Environmental Principles & Concepts and the Curriculum represent a strategy to teach science through an environmental lens, a strategy that teachers throughout California have already used to increase motivation, foster deep engagement, and prepare students for careers and civic participation in science-related fields. 

Thank you for the opportunity to comment. 

Wayne Thompson- Panelist
1. There are a number of conceptual shifts in the Next Generation Science Standards for California’s Public Schools Kindergarten Through Grade Twelve (NGSS) that are described in Appendix A of the standards. What guidance should the Science Framework for California Public Schools, Kindergarten Through Grade Twelve (Science Framework) provide to address these shifts, as well as new areas of emphasis in the standards and effective science instruction?  A significant amount of work and guidance will be needed in order to unify and create a cohesive curriculum that combines the Disciplinary Core Ideas (DCI), Crosscutting Concepts (CC), and Science & Engineering Practices (SEP).  Likewise, integration of engineering & technology, which in the past have not been overtly emphasized, will be new ground for curriculum development and guidance on how to do this will be needed.  Guidance in the form of training on creating PBL environments, both to seasoned teachers as well as teacher training institutions, is also critical here.  There should be scaffolded and illustrated experiences built into the NGSS which provides students to learn and show what they know and can do using a diversity of modalities such as PBL, argumentation & debate, play, etc. 
2. How should the Science Framework support access to standards-based curriculum for all students, including students with disabilities, gifted students, English Language learners, young women, and other student groups? Alignment of curriculum, standards, teaching, and testing is an essential first step.  Having smarter balanced assessments that are sensitive to these groups needs and perspectives will also be essential.  There is perhaps also a great economic divide, which has always existed, but which will grow wider with the new NGSS standards and that will prove to be a limiting factor as well.  Schools which do not have the economic resources to shift curriculum from paper to materials and from pencil to computer will be at a disadvantage.
3. Assessment of student progress is essential for student success. What information would you include in the Science Framework to provide support for effective student assessment within the classroom? Assessment, teaching methodologies, & curriculum are not currently aligned under the current STAR framework.  This has always been an issue of contention; good classroom teaching emphasizing thinking skills, problem-solving ability, & analysis of project data, all in a well-constructed sequential science education program never matched up with the largely knowledge-based multiple choice tests that were the foundation of the STAR (not exclusively, but largely).  So really, testing is critical to drive instructional practice & curriculum.  
    Effective assessment, both summative state testing and all the various classroom assessments, under the new NGSS will necessarily need to be aligned with the new standards.  Testing will need to be problem-based and focus on emphasizing new skills sets and teachers and curriculum publishers will need to be trained in the design of these assessments.  There really should be some type of protocol or template for creating tests that emphasize the new skills, abilities, & knowledge for each grade level.  We all know that project-based learning came out of the medical school model years ago and that is how students will be tested to a large degree at the post-secondary level.  So we really need to begin developing this much earlier in our children’s schools.
    Making judgments and decisions from analyzing and evaluating evidence, arguments, claims and beliefs and solving non-familiar ill-structured problems using creativity, innovation, and collaboration are critically essential experiences that students need in order to be competitive in today’s global marketplace (Lang, 2009).  Additionally, teachers are ill prepared to create and interpret assessments that measure both core content and science thinking and problem-solving skills.  
    The first meeting of the Assessment and Accountability Task Force with ACSA met recently to discuss priorities.  One of the high priority items was the inclusion of performance assessments as well as including real-world examples for students.  One of my own areas of interest is the relationship between PBL environments on students higher order thinking skill (HOTS) development in science.  I found out (in my M.A. work) that indeed PBL environments are rich in the development of HOTS.
4. What type of guidance should the Science Framework provide for a Local Education Agency (LEA) that is choosing a learning progression for the middle grades? First & foremost, the curriculum chosen should progress according to what is currently known about both learning and critical development and the progression of science process learning moving up through the grades.  The curriculum should have a hierarchy of thinking skills embedded within it that aligns with the NGSS.  The curriculum publisher chosen should have multiple well-sequenced hands-on project- & problem-based real-world experiences that emphasize the NGSS.  Inherently, PBL environments take a much greater amount of time on specific tasks than other more traditional models, and so publishers need to be sensitive to this issue in the design of their curricula sequencing and the CDE in designing their assessments should also be aware of this component.
5. In what ways should the Science Framework support the implementation of the California “Common Core State Standards: Reading Standards for Literacy in Science and Technical Subjects (6-12) and Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects (6-12)”? Reading and writing standards are fundamentally cross-curricular.  However, I believe they should be introduced, practiced, and assessed in the language arts curriculum and reinforced in the science curriculum.  To this end the Framework should include recommendations for inclusion of specific language arts Core Benchmarks in the NGSS.  Having these directly linked in the NGSS would provide yet another avenue for science teachers to become familiar with them in addition to what we have done already over the past two years in reviewing them under the Language Arts Common Core.
6. How should the Science Framework provide guidance to teachers to help motivate, foster enthusiasm, and prepare students for careers in science and science-related fields?  I don’t think the Framework can help teachers foster enthusiasm and help motivate students.  This piece is either inherent or not within the nature of each teacher’s personality and cannot be imparted by way of reading a document.  With that said, however, the Framework can remind teachers of the purpose of their curriculum by providing real-world and career-related examples.  Guidance in the form of recommendations to seek out externships, participating with scientists, and remaining involved in, and involving students with, their own scientific researches, which originally got them involved in science in the first place, will go a long way to this end. 
7. Finally, what other guidance, that does not fit in any of the questions above, would you suggest to improve the Science Framework to support kindergarten through grade twelve standards-based instruction and curriculum aligned to the NGSS? I think that a version of the pre-publication framework should be open-sourced on the net for a wider audience to contribute to, including students & parents in addition to the scientific & educational communities.

Written Comments from Focus Group 2: 

January 30, 2014, San Diego County Office of Education

Uma Krishnan-Panelist

Hi, 

I was a member of the focus group at San Diego held on Jan 30th, 2014

I did not do a good job of representing the K-6 teachers that day ......I was running a fever and was not able to focus.

I wanted to express a few of my thoughts for the framework, specifically for K-5 Science.

1. I would like to see more guidance on how to implement the NGSS standards in the classroom. 

Most of the K-5 classroom teachers are not Science majors and hence do not have a good grasp of the content knowledge in Science. In most classrooms Science is taught sporadically, sometimes once in 3 months. Most of the time the students are asked to do the vocabulary and answer the questions at the back of the chapter.The main reason  for Science being  left out is that the teachers do not feel comfortable with the subject.

Another reason for Science being left out of the curriculum is that it is not tested every year, only in 5th grade.

So guidance needs to be given to teachers, the framework needs to have web links, trade book titles and real world applications. 

Teachers will be able to carry out STEM activities and make it real for students by connecting the standards to real life.

Ex. In First grade students are learning about Light. After testing the different materials, students can be asked to build a lamp shade or a light house. Students will understand why they need to learn about the properties of light passing through different materials.

If specific examples are not given, then the burden is put on the teachers to be creative. This takes time and experience on the part of the teacher.

2. Just like Math and Language Arts is mandated every day in the classroom instructional time, Science has to be mandated by the State. Only if Science is taught everyday, will all standards be taught.

3. The new NGSS has a progression of standards, students have to be taught the standards at each grade level. This is a BIG assumption that each year all standards will be covered. In reality this never happens, because Science is not taught everyday. Sometimes a musical about Rocks is taken as a substitute for Earth Science standards.

4. The NGSS has standards that are very demanding of the students. Students are excited because it is an engineering process, they get to design, build, test and redesign. It is time consuming as each standard will take at least 2 weeks to complete.Material cost would also impede the implementation. Most schools have a very small budget for Science, so consumables may be limited. Examples of STEM applications using cheap everyday materials should be given in the framework.

5. Money needs to be spent on Staff development. Teachers need guidance on how to teach the new standards.Teachers should not be expected to refresh their memory on Science by going on google. Students may be taught misconceptions, and it will be hard to reteach these concepts.

6. There needs to be a focus group of elementary classroom teachers to see what their needs are for the NGSS to be successful in the K-5 classrooms. It is not beneficial to have only Science teachers look at the framework.We need to find out what help teachers in these classrooms need.

7. Reading and Writing in Science has to start at the elementary level. Science Journals are a great way to let students express their thoughts. Students should be allowed to collaborate, and have oral presentations, so peers can learn from each other. The journals can be used as an assessment tool to improve instruction.

Other assessment tools can include mini performance tasks, embedded assessment during the lesson. Students can prepare to teach a lesson to their peers.

For the higher grades, in middle schools and in high schools, Science is taught by teachers with Science majors. The framework for these grade levels does not have to be explicit, because the teachers will be able to expand on the standards and carry out experiments, without much training or guidance. In elementary schools, the framework needs to be very precise, with specific websites for teachers to go to for background information on each topic, examples of trade books to read to the kids, and examples of STEM activities that they can carry out. Most teachers are consumed by the Common Core standards in Math and Language Arts and school districts are spending money in  training teachers for the implementation of Math and Language Arts. There are very few or zero training  sessions for teachers in Science. There is no money for teachers to attend Science conferences  to refresh their lessons and learn from their peers. 

Thank You

Sincerely,

Uma Krishnan

Science Specialist

Torrey Hills School

 

Written Comments from Focus Group 3: 

January 31, 2014, Orange County Department of Education

(Included Video Conference sites: Los Angeles, Riverside, and Ventura)

Peter A’Hearn-Panelist and SCASS Representative
SCASS Breakout Feedback 

Science Framework Focus Group Discussion Questions

Overall Comments and Suggestions:

Title it- “California Science Framework: From Standards to Coherent Instructional Programs”

This will be a long document- include a process for different kinds of users and how they can use it. For example- Classroom teachers should start by reading section ___ and then go to their grade level section on ___. Curriculum developers should start at section ___ and then ___.

Provide a document map.

Use simplified graphics and charts to summarize each section.

1. There are a number of conceptual shifts in the Next Generation Science Standards for California’s Public Schools Kindergarten Through Grade Twelve (NGSS) that are described in Appendix A of the standards. What guidance should the Science Framework for California Public Schools, Kindergarten Through Grade Twelve (Science Framework) provide to address these shifts, as well as new areas of emphasis in the standards and effective science instruction?

Be specific about what students need to learn to build to core ideas.

Emphasize that curriculum needs to build around coherent units that are built on storylines and integrate engineering and literacy.

Be concrete- provide some “More of/Less of” tables like in the old National Standards to explain the shifts

Create a visual to show progressions like the old Atlas of Science Literacy (Project 2061?)

Make sure to emphasize that instruction needs to move from concrete experiences and observations to abstract explanations and not the other way around.

Show how to use community resources  and informals to build capacity

Make it clear that engineering is embedded in science units and is not an “add on.”

Provide vignettes of coherent units.

Provide vignettes of implementation- show that it’s a process not an event.

2. How should the Science Framework support access to standards-based curriculum for all students, including students with disabilities, gifted students, English Language learners, young women, and other student groups?

Provide specific examples- like appendix D but more CA appropriate- 40 kids in classes and showing more challenge

For advanced learners- address the role of AP, IB, UC A-G requirement

What is and is not appropriate for advanced learners

Make strong links to CTE classes

Appendix D does not deal with severe disabilities

Be clear about assessment options that allow ELLs and those with disabilities a fair chance 

Testing system needs to more formative and less punitive otherwise it just beats up on teachers and students who face the biggest challenges

3. Assessment of student progress is essential for student success. What information would you include in the Science Framework to provide support for effective student assessment within the classroom?

Testing system needs to more formative and less punitive otherwise it just beats up on teachers and students who face the biggest challenges

Break down PEs into learning targets

Need performance based assessments

Show what portfolio based assessment looks like

Show that you don’t need to grade everything

Show how to write Open ended prompts with a rubric

Reference the NGSS assessment report and other reports

Show how to use the assessment boundaries

Show how to bundle assessments by creating a coherent Unit plan based on a storyline

4. What type of guidance should the Science Framework provide for a Local Education Agency (LEA) that is choosing a learning progression for the middle grades?

The Science Expert panel created lists of pros and cons for each option- provide these to the districts

This question needs to include High school as well

Districts need information about State Assessments as well

The High school choice will be informed by what courses UU, and community colleges accept

Please don’t make districts choose between preparing their kids for NGSS and preparing them for college entrance requirements- make sure the systems align

5. In what ways should the Science Framework support the implementation of the California “Common Core State Standards: Reading Standards for Literacy in Science and Technical Subjects (6-12) and Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects (6-12)”?

The question is backwards- It should be:

In what ways should the California “Common Core State Standards: Reading Standards for Literacy in Science and Technical Subjects (6-12) and Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects (6-12)”support the implementation of the Science Framework ?

Make it clear that if students are really engaged in the Science and Engineering Practices that they are learning the CCSS

Make it clear that reading about science is not doing science

Make it clear that literacy doesn’t mean the same thing in science and ELA- “evidence” doesn’t mean the same thing!

Make it clear how literacy is different in science

6. How should the Science Framework provide guidance to teachers to help motivate, foster enthusiasm, and prepare students for careers in science and science-related fields?

Make this the first chapter in the Framework

Make students motivation and interest in pursuing science careers part of the assessment plan- assess for it!

Include information about science and engineering careers in units

Use the 5E model to engage students

Make Links to Career pathways

Real world application, engineering, PBL, Field experiences, Informals, Guest speakers, after school programs, competitions should be addressed
7. Finally, what other guidance, that does not fit in any of the questions above, would you suggest to improve the Science Framework to support kindergarten through grade twelve standards-based instruction and curriculum aligned to the NGSS?

Guide teachers strongly

Honor current teachers but explain why the changes in NGSS are needed.

Have a PD chapter- what is quality- Brian Reiser article

Lab Safety

Talk about the importance of PLCs in implementation

Dick Baxter
Hello Focus group.

 

I understand you purpose is to increase students interest and participation in science and math based activities.

 

I think the very first step you should consider is that in our current culture most children have been brought up to believe that anything they want must be bought complete or almost complete from some commercial source.

 

You have to fix this!

 

After you convince kids they can manufacture things, the next step is to encourage them to invent and implement improvements. If anyone gets in the habit of making improvements he/she will soon get interested in physics, chemistry or math.

 

 

 

The kids  I dealt with were taught to buy stuff by their parents who believe buying things was the only option for reasons I don’t know. 

 

 

In any case contemporary kids hardly ever think that they could make something from scratch. If they can’t buy it, they can’t have it.  They have never built anything, no bird houses, skateboards, kites or model airplanes. Most would not have a clue about the uses of an Erector Set. I know this because I asked a lot of kids if they had ever built any  thing at all.

 I Think this because I have over 1000 hours middle school class room experience teaching students (boys and girls both) how to build and successfully fly a simple “Stick and Tissue” rubber band powered model airplane.

To succeed at my project the kids had to spend around 5 to 10 hours making an airplane using a plan, wood, razor blades a and glue. They then had to spend another 5 to 10 hours learning how to “adjust” (see below) their models so that they would fly for 20 to 40 or mores seconds in a typical middle school multi purpose room.

My project usually took 10 or more weeks of afterschool , one day a week “classes.

I believe you should promote middle school and high school activities in which students have to at least manufacture some thing that will actually perform a function, and which may require some iterative problem observation, and corrective action to get their contraption to work right.

Science Olympiad does this kind of thing but is probably too formal and structured to fit into a lot of school schedules.

If this note suggest any questions I can address please contact me.

 

regards Dick Baxter

dbaxter554@cox.net


2 SIros, Laguna Niguel, Ca. 92677

 

PS In dealing with maybe 1000 to 1500 students using single edge razor blades, I had only one student draw blood. And that injury was very minor, treated by mildly pinching the cut for a few minutes to stop bleeding and wrapping with a  band aide. The student then continued building has model tell the end of the period.

 

>>>>>>>>>>>>>> Adjusting a model airplane>>>>>>>>>>>>>>>

When a student builds a model airplane he or she cannot get the weight distribution to exactly match a successful prototype and cannot build the various flying surface to be twisted (warped) to the proper angles needed to fly at the right speed and trajectory to circle inside a multipurpose room. I am an “expert” at this stuff, and my models won’t fly right either when first built. The angle tolerances are just too small to and sometimes unknown to be “built in”. Anyway the student has to wind up the rubber band, launch the model, observe the flight trajectory, think of  a corrective action,  make the “adjustment” and try again. It usually takes maybe 10 trial flights for me to get it right and I understand what I’m doing. The students have to learn what twists correct what trajectory faults they see before they can succeed. This is a little like what a student pilot goes through before he can “solo”.

 

This process all together teaches the students that: 

 

1. They can actually make some thing with they own hands.

2. a little qualitative aerodynamics.

3. Iterative trial and error can solve problems.

Jill Grace-Panelist

Regarding recommendations for a LEA:

1. I agree with other commenters that a justification from the SEP would be helpful

2. It needs to be said that the legislation determined that the integrated learning progression is the “preferred model” - that language will likely guide decisions by the state board in the future and could have implications for state-wide assessment and curriculum development.

3. The NGSS assessment recommendations by the National Academies strongly advocate for what one can interpret as integrated - the spirit of NGSS calls for teaching in a way that bridges ideas between PE’s, SEP’s, and CCC's.  

4. Although there isn’t much research on integrated science in the US, the fact that the majority of top performing nations on international assessments utilize an integrated science progression is noteworthy.

5. Further, an integrated progression best embeds common core (one of the reasons the SEP went with that model)

General comments:

One of the most important finding of education research over the past several decades is that students must understand content in context of a conceptual framework (NAS, How People Learn).  With this in mind, I agree that snapshots/vignettes will help teachers and guide instruction, but they should primarily be encouraged to develop their own conceptual framework (or conceptual flow) of the content they teach - not just copy what is in a framework or textbook.  When teachers can make conceptual sense of the content (because they have been a part of it’s construction), it makes better sense to them, and when it makes better sense to them that will translate to the students.  I’d like to see the emphasis on teacher involved conceptual flow making (a guide on HOW to do that) with snapshots/vignettes as samples of how it could look.  A comment from a public member last night begged for the ability for teachers to be creative, and I couldn’t agree more.  I am, however, cognizant that many will need guidance on how to do that.  To make big changes in how we teach science, as NGSS calls for, we need to move teachers away from depending on others to lay out their instructional plan for them and empower them to be a part of that process.  

Show the struggle!  This will be a radical shift for most teachers and most students.  I’d like to see snapshots/vignettes that show the challenge in that.  Example: a teacher at the beginning of the year does an engage activity that is very open ended, students aren’t quite sure what to record in their notebooks, what to do, and ask a million questions (mostly, “is this good?”).  The kids don’t really know what to do and how to act - show how a teacher will help students work through that ambiguity (mostly through redirection of questions).  Show how students aren’t quite sure how to engaged themselves in such learning (maybe they “goof off too much” because such hands-on exploration is “fun time” to them) and how the teacher redirects what the expectations are.  Show how the students then are guided by the teacher to apply this experience to another topic they are learning and how the teacher will help them realize the connections. (It’s also important to be explicit here that the teacher isn’t conveying the knowledge, the students are discovering it.)  Then the snapshot shows the same class a week later, and how the class situation is still confusing, slightly better, perhaps a couple students in the class start to guide the others.  Then show two weeks down the road, then three, etc.  Eventually, by month 2, the kids can finally see the “big picture”, have trust of their teacher, and are able to empower their own learning.  Throughout, the students have been involved in the process of determining what good quality work looks like (so a shift has happened from “pleasing the teacher”, to “I’m doing this because I now it will help me understand”).  What is important is that this kind of learning doesn’t just happen over night and, sadly, many teachers who face a couple classes where kids struggle will just give up.  Show the struggle (and how long it can last) to help teachers see there is a light at the end of the tunnel, and it’s oh - so - sweet when you finally get there. 

Thank you for all of your hard work on this!

Jill Grace

Palos Verdes Intermediate School

Denise Mann

I was at the Science Focus Group meeting in Orange County this past Friday and had a few comments that I wanted to add to the discussion.

I'm sorry to send these comments to both of you, but I wasn't sure who to send them to - it wasn't specified on the site.

· For question #3 regarding assessments: I liked the idea for an assessment piece in so far as to create an example of what the differing levels of depth and writing ability might include (ie. a writing rubric and examples that show what each level in the rubric might look like) -- I would also, like to see an example of what an actual state test question might be along with the rubric. 

· For question #6 regarding science careers:  Include explanations of career pathways and model a unit that would model the career  (ie. a PBL in which students are "working" for an environmental company that tests groundwater for toxins --- you could include this type of idea in a chemistry unit)

· Also, for question #6 regarding careers in science: why not hit the vocations as well? -- woodshop, metal shop, computer tech -- this could promote the engineering standards as well as several engineering professions.  (although this could be a good suggestion at the district level)

· I agree with Dean Gilbert that essential standards should be expressed in the frameworks so that all teachers in the state are focusing on common ideas.

· It was obvious during the session that the focus for many of the teachers on the panel was the need for professional development.  In order to address it, there were a few on the panel who wanted the frameworks to mandate specific instructional strategies.  I disagree; I believe that no lone instructional strategy can be a one-size-fits-all program for students and teachers.  Students have varying cognitive capabilities that can be addressed through differing strategies (hence, differentiating curriculum with multiple strategies).   I do agree that options and possibly examples given to help guide teachers through a lesson or unit could be written in the frameworks, although this might be done better at the district level during professional development by addressing specific needs within the district.   The state should allow teachers the flexibility to be creative and innovative with their curriculum while the frameworks supports this by showing teachers what content and what depth of content is appropriate for the curriculum at each grade level.   

Thank you for the opportunity to express my concerns and opinions.

Sincerely, 

DeeDee Mann

Dale Jr High

Written Comments from Focus Group 4: 

February 4, 2014, California Department of Education

(Included Video Conference sites: Humboldt, Shasta, Siskiyou)

Mary Elizabeth- Panelist

1. There are a number of conceptual shifts in the Next Generation Science Standards for California’s Public Schools Kindergarten Through Grade Twelve (NGSS) that are described in Appendix A of the standards. What guidance should the Science Framework for California Public Schools, Kindergarten Through Grade Twelve (Science Framework) provide to address these shifts, as well as new areas of emphasis in the standards and effective science instruction?

· Specify benchmark projects defined and supported by the state.

· Provide examples about how knowledge and practice are intertwined and designed in learning experiences for our students.

· Detailed examples of learning progressions.  Explain the core disciplinary ideas in great detail since this is the focus.

· Pay very close attention to curriculum development to avoid teaching the same thing over and over.  I used to teach Life Science in 7th grade and it amazing me how of the same material I can use with only minor adjustment and be standard appropriate.  

· Examples about how model development and evaluation could be taught in the older grades now.  If it is built in and fully implemented in the younger grades as those students advance they will have the skills to tackle more complex modelling situations.  

· Annual testing of students on multiple occasions to help teachers remember that choosing to omit content will show up on their scores.  I wonder now how many teachers spend the time in science learning because they are not tested in their grade level.

· Referencing the NRC Framework's emphasis on engineering and technology as a means to address major world problems confronting society and practical problems that student's experience in their everyday lives.  The California Framework should have these problems and practice applications woven throughout the K-12 learning progression.

· I have read a lot about the integration of common core language standards but little about the math standards.  I would hope that the California Framework would have connections to grade-level mathematics studies.

2. How should the Science Framework support access to standards-based curriculum for all students, including students with disabilities, gifted students, English Language learners, young women, and other student groups?

· The framework should include universal design principles, equitable use strategies to accommodate different learning styles

· Flexibility in use – technology accessible curriculum, textbooks that are digitally available with hot links for vocabulary, big ideas, and unifying concepts.  ELA/ELD Literacy Framework would have benefitted from having this setup.

· Language scaffolding – Videos with captions, Pictures with captions, and graphs

· Specifically address tolerance for error during sense making practice. This is especially important factor because our current students have become so conditions that there is only one correct way of doing something and only one correct answer.  This conditioning has caused student to be inhibited to participate in classroom dialogue for fear of saying something wrong.  Not all students but a good portion.

· The framework should specifically specify topic that are "starred" that allow gifted students a more challenging learning experience.  These topics should build on existing core disciplinary ideas.  The framework should include strategies that can be used with gifted students to challenge and support the critical thinking, creative problem solving processes.  

· The Framework should include keystone projects during which students with differing abilities many contribute but which allows the gifted student metacognitive opportunities to analyze outcomes and be more involved with project development.  

· Supplemental online learning opportunities should be available for all interested learners that inform and directed students to develop projects that encompass their learning.

· Maybe this is outside of the framework, but some gifted students may miss out on a comprehensive education because it is "too boring" and not go on to graduate.  There should be language in the framework that specifies that emotional/social support is available at every school site to support our gifted students, helping them to see value in all learning and working activities.

· Female students will greatly benefit from the inclusion of engineering concepts and hands on practices beginning in the earliest grades.  My own fear of engineering was not the concepts, math or rigor but of the mechanical things.  I think young female students who gain an early confidence that they can make things work will be more apt to continue in science-based education/careers.

· Other student groups that come to mind include regional differences of perspective.  Appendix J addressed home and community connections and interdependence of science, engineering, and technology.  There should be bridging connections to engineering and regional environmental challenges that connect with Environmental Education initiative (CalEPA), Agriculture in the classroom (CA Foundation for Agriculture in the Classroom), and there is probably some industrial education curricula.  Our students should be aware of how science is applied in different situations.

3. Assessment of student progress is essential for student success. What information would you include in the Science Framework to provide support for effective student assessment within the classroom?

· Coordinate with what Achieve is doing with the next set of NGSS resources.

· At recent professional development offerings teachers are overwhelmed with the anxiety – what exactly are we supposed to teach, what will be the best sequence of learning, how will we assess learning Now as we are making changes in content and depth of instruction, what about NCLF.

· Teachers need to have a clear understanding of the content and expected learning goals that will be assessed.  

· The assessment needs to be designed so that those with different levels of language abilities can access the tests to demonstrate understanding and abilities.

· Teachers need to be exposed to the various assessments levels that will be used as soon as possible.  Potential question styles should be outlined and explained in the framework.  For examples questions that test core knowledge, literacy, ability to employ cross-cutting concepts to make written explanations.

· There should be pre-assessment of core concepts and practices so that teaches can better be aware of strengths, weakness, and misconceptions.  Grades can be subjective.  The American Association for the Advancement of Science has developed assessments that can compare a class against the national score and can highlight the misconceptions and basic understanding weaknesses.

· State derived formative assessment at benchmarks in the study year to continuous assess student process in understanding and application.  Putting this information in a database that teachers can access and use.  These tests should be online only unless written test is needed for an accommodation in which case the teacher or assistance can enter the results.  These tests should be formative only useful to see where the student is at.

· Assessments should be at end of all courses.  Science is now assessed every few years in elementary and only to the 11th grade in secondary.  12th graders should be tested before they are certified to having completed high school.

· Assessments must be more than multiple choice questions – even high level multiple choice questions.  As a way to review in preparation for unit tests I use released questions from the regent's tests.  They have free response answers. Our assessments should short answers. This will be expensive.

· Additionally, there are mandatory labs that students must complete in order to progress "In order to qualify to take a Regents examination in any of the sciences a student must complete 1200 minutes of actual hands-on (not simulated) laboratory experience with satisfactory documented laboratory reports."  I think that the framework should specify common lab experiments that all California students will experience.4. What type of guidance should the Science Framework provide for a Local Education Agency (LEA) that is choosing a learning progression for the middle grades?

There are three concerns that I have heard about problems with the integrated model for middle school that should be clearly addressed in the Science Framework.

1) Credentialing –with the trend towards greater and greater specialization some credentials are very narrow in authorization. The current credential alternatives in science are:

· Biological Science Specialized and not

· Chemistry specialized and not

· Physics specialized and not

· Geoscience specialized and not

· Agriculture

· Foundational level General Science

Based on the CDE/CTC guidance additional authorization will be needed for a specialized biology teacher currently teaching Life Science in 7th grade to teach the integrated model that includes physical science, life science and earth and space science.  

I have not seen any exact #'s of how many current teachers will be affected.  I would hope that credentialing schools are explaining to our upcoming teachers the potential limitations of the specialized credential that they are working hard towards earning.

County office of educations should have information about teacher credentials and assignments to be able to gather this data if it is not gathered already.  

Need to be clear guidance about what a teacher would have to do to demonstrate that they are qualified to teach an integrated middle school model of learning progression.

2) Materials.  Teachers spend a lot - too much of their own money to buy supplemental educational materials for their classrooms and to support their instruction.  Also, they spend a lot of extra time outside of their contractual time to prepare supplemental educational materials that are subject specific.  The Local Educational Agency should be required to provide needed materials for instruction.  Having identified in the Framework specific minimum benchmarking learning activities with all materials provided would be a great relief for teachers as well as for LEA's budgeting needs.

3) School alignment.  Many schools are not set up for 6-8th grades.  This would be the ideal set-up for an integrated model because teachers would be able to easily collaborate and develop multi-grade level projects.  Personally, I think that a 3 year transition from elementary school to high school and beyond would be beneficial for our students instead of the more common 7th and 8th grade junior high school. I think additional state funding support demonstrating the state's commitment to an integrated model and clear data documenting the benefits of a 6-8 grade school might open a door for consideration.
5. In what ways should the Science Framework support the implementation of the California “Common Core State Standards: Reading Standards for Literacy in Science and Technical Subjects (6-12) and Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects (6-12)”?
· The framework should provide clear and concise examples illustrating how the reading and writing literacy standards can support good science instruction

· When textbook adoption moves forward there should be provisions for more consumable readings that foster more interaction with the text.

· Perhaps identify key readings to develop a good contextual understanding of basic science and advanced science applications and cross-cutting concepts.  These suggested key readings should be available online and could be used in classroom that provide students with opportunities to evaluate different arguments with varying levels of evidence to support arguments (Reading #8).

· The Framework should specify these readings that are available for use during instruction and formative assessment.  Wow imagine a well-read citizenry.

· The Framework should be grade and content specific readies with sufficient text complexity to correlate to common core reading standards. Also, there should be 2 or more texts per topic so that students can have a common experience working with multiple texts (reading anchor #6,#9) 

· The Framework should include vignettes that illustrate methods of debate (Socratic method) that support engaging in argument from evidence – science and engineering practice.

· The Framework should include specific techniques to facilitate classroom science discourse and effective questioning techniques so that teachers can provide good models of dialoging techniques that includes academic language – scaffolding support for all as needed.

· Have writing assessment rubrics for science literacy standards available and provide teacher training explaining use and value – training provided in written form and on-line.

· The National Research Council Framework identified "beginning of environmental principle" so it is included in social studies and science.  The California Environmental Education Initiative curriculum includes both science and social studies topics and is correlated to common core English standards.  The California Framework should specifically include the five Environmental Principles and Concepts:

· People depend on Natural systems

· People influence Natural Systems

· Natural systems Change

· No permanent barrier that prevents intersystem flow

· Decisions affect resources and natural systems are complex involving many factors

· The 8 science and engineering practices are useful ways to implement common core standards in the science classroom.  The Framework such explore how the common core literacy and math standards correlate with example vignettes.

· Asking questions

· Developing and using models

· Planning and carrying out investigations

· Analyzing and interpreting data

· Using mathematics and computational thinking

· Constructing explanations and developing designs

· Engaging in arguments from evidence

· Obtaining, evaluating and communication information 

6. How should the Science Framework provide guidance to teachers to help motivate, foster enthusiasm, and prepare students for careers in science and science-related fields?

· The Science Framework should include a chapter about professional development

· There is an overwhelming need for teachers to collaborate and share resources and expertise.  Time has to be made available for this to happen.

· The Integration of science topics in grades K-8 will allow for more productive collaborations instead of grade specific science topics. What does this collaboration look like – vignette.

· Topics and Materials should be available to focus questions in support of planning and carrying out investigations needed for the implementation of writing standard #7.  Being able to learn how to plan for an investigation would excite students and prepare them for the #1 project management goal which is to have a productive life.  The topics of investigation should include what type of careers are associated with the problem under investigation.

· Ensure adequate curriculum supplemental consumable resources.  The idea that I would not have to buy materials makes me more enthusiastic.

· Develop a network of volunteers that will go out to the schools and meet with students sharing about their science-based careers.  Every child gets to meet a scientist once a year or every other year.  Maybe the CDE can work with professional organizations – This is the year of water engineering, This is the year of Environmental Health Specialists. This is the year of x-ray technologist.

· Have free professional development offerings that will help teachers learn about the new science curriculum and standards and how topics connect to real world science careers.

7. Finally, what other guidance, that does not fit in any of the questions above, would you suggest to improve the Science Framework to support kindergarten through grade twelve standards-based instruction and curriculum aligned to the NGSS?

· The Framework should be grade specific and include connections to the prior grade and the grade to come.

· The Framework should clearly point to cross-cutting connections to be made that help students understand a science topic and associated engineering practice.  Vignettes that show pedagogy examples that are identified in Appendix G of NGSS would be very helpful particularly in the early years of adoption.

· Vignettes that show the depth of knowledge and abilities necessary to master performance expectations.  

· Expectations should be clearly stated

· The integrated model for High School seems to have the most "natural" connections.  However, there will be even more reluctance to switch from the traditional sequence at the high school level.  Those same topics that occur with the middle school integration progression should be considered at the high school level.  

· The Earth and Space Science Framework rigor should prompt Districts to consider offering a UC approved Earth and Space Science course instead of only offering the Earth and Space Science as a physical science that fulfills graduation requirements.

· Few states require four years of science maybe now is the time to consider 4 years in California.

· After talking with another teacher I realized that Biotechnology/Genetic Engineering were not specifically included in the core disciplinary ideas in Life Science nor did I find mention as an example of life science engineering.  I think this topic should be specified in the framework.  

· Disciplinary Core ideas should be fully explained in terms of content including breath of knowledge.  Example LS1.B Growth and Development of Organisms.  How detailed system of tissues and organs that work together to meet the needs of the whole organism.  This standard could go in a lot of different directions depending on interpretation.  While there is always should be room for accommodating learning experiences all students should have the basic understanding and abilities to evaluate and construct meaningful explanations of topics being studied.

· Make sure that explanatory text is inclusive for example the term First Law of Thermodynamics includes conservation of energy as a cross-cutting concept.  

Barbara Marrs

My name is Barbara Marrs, and I am a Biology/Life Science teacher at Silverado High School (Victor Valley Union High School District), Victorville.  The following are my suggestions to improve the CA Science Framework to support K-12 standards-based instruction and curriculum aligned to the NGSS.
When I teach my high school students, they are more engaged and more likely to listen and assimilate the concepts presented when they are able to cogitate and recognize viable connections—connections from what they have already learned to the new material, and overall connections to the science they are learning, in this case, biology.  When this occurs, it makes much more sense to them, and it is much easier for them to comprehend and retain the new knowledge, and connect this to the next set of concepts taught.  Just like the “Big Idea” behind GATE teaching, whatever the science discipline, there must be an overarching theme(s) and/or idea(s), and the principle core ideas must connect  with each other; must flow into one another; must build upon each other, along with the practices and crosscutting concepts. 
The current CA Science Framework for Biology encompasses five major cores: cell biology, genetics, ecology, evolution, and physiology.  Some connect, and some do not, and there is no overarching theme(s) and/or idea(s).  The Next Generation Science Standards have attempted to rectify this through the four Life Science modules LS1 through LS4.  However, it is still unclear how these connect to each other, how one flows into the other, and how each builds upon the previous.  These NGSS modules for the Life Science disciplinary core ideas are presented as separate concepts, and the NGSS organized by topic are even more disconnected.  The revised CA Science Framework needs to support NGSS-based instruction and curriculum by providing clear connections from one core idea to the next; and clear demonstrations of how each flows into the other, and how each builds upon the previous.  This will assure greater success in the classroom, and make it much easier for teachers to help their students “to cogitate and recognize viable connections” so that the content becomes relevant and makes sense, encouraging students’ active and authentic learning.
Thank you,

Barbara Marrs
Silverado High School Biology/Life Science Teacher
Below is my personal input, with cc's to the SBE and CTC as some of my comments may be better suited to the work of those groups.

 Marian Murphy-Shaw

1) Framework guidance for administrators to support: 

Scheduling class time in K-12 that provides sufficient time to teach the NGSS the way were designed.

Teacher access to professional learning, content and pedagogy for science, as part of the implementation process, plus information to help the public (boards and parents ) understand the value of ongoing learning for teachers.

2) Anything to help guide districts - and the CTC if possible - in understanding the need to have science educated teachers K-12 without the burden of having to release experienced teachers who may need some content work but overall are good for education to retain in the school. Also not at the great expense of attending university level classes when the nearest university requires overnight travel.

In many small K-8 schools the one 6-8 grade science teacher may have a degree in - say chemistry, but teaches all content 6-8. For a school to have to release this teacher, or for this teacher to have to take the equivalent of undergrad coursework

at a  campus 4-6 hours away could result in a lot of unnecessary teacher transition and loss of experienced educators. That said YES they need content knowledge to teach the NGSS - guidance to the state (SBE) to provide professional learning to accomplish what we have begun by adopting NGSS is vital.

3) The Framework as an interactive electronic resource for teachers that guides them model lesson samples as videos or documents, exemplary practices, disciplinary resources, etc.

4) Guidance to teacher preparation colleges on the teaching of science and use of instructional resources.

5) Close connections to the CA EEI work that has been done in anticipation of this next framework and the need for contextualized, place-based learning.

6) Intentional consideration, vs in name only, of:

Intersections of CA science education to STEM, STEAM, 

Meaningful use of (not just a brand or price) and teaching with (pedagogy of) technology, 

References to career and college readiness.

7) Guidance on how After (out of) School Programs can be supplemental, but should never supplant a qualified teacher, and sufficient school schedule, providing science instruction.

Thank you.

Written Comments from Focus Group 5: 

February 11, 2014, Fresno County Office of Education
Brenda Smith Barr, PhD
For over 125 years, National Geographic has had a mission to inspire people to care about their world and for over 25 years the National Geographic Network of Alliances for Geographic Education has supported geographic literacy in K-12 schools.  This mission to help support the education of students came as a request from a small group of large school district superintendents and several state commissioners in the late 1980s.  Since that time, the society has supported efforts within states to improve geographic literacy through a foundation that grants funds to states each year.  The California Geographic Alliance is our largest grantee in California. In addition, National Geographic has worked with the California Education and the Environment Initiative for many years.  All of this is said to establish that we have a long connection with the state of California and care deeply about the education of their students.  

At National Geographic we use the term geo-literacy to describe the understanding of how our world works that all members of modern society require. Geo-literacy is the ability to reason about Earth systems and interconnections to make far-reaching decisions. Whether we are making decisions about where to live or what precautions to take for natural hazards, we all make decisions that require geo-literacy throughout our lives. Geo-literacy requires three kinds of reasoning:

· Interactions: A geo-literate individual is able to reason about the ways that human and natural systems function and interact.

· Interconnections: A geo-literate individual is able to reason about the ways that people and places are connected to each other across time and space.

· Implications: A geo-literate individual is able to weigh the potential impacts of their decisions systematically.

Because of our long standing connection to California and the links between geo-literacy and the Next Generation Science Standards for California’s Public Schools (NGSS) we respectfully submit the following feedback for the group.

 

With the conceptual shifts in the NGSS, the revised California Science Framework should provide guidance for administrators, teachers, and parents to address these shifts.

· Prepare teachers and students to reason about human systems, environmental systems, and human-environment interactions

· Prepare teachers and students to be able to think critically, solve complex problems, and work in teams

· Prepare teachers and students to make well-reasoned decisions involving a multistep reasoning process that includes both objective analysis of consequences and subjective weighing of trade-offs based on values

 

The Science Framework should also provide guidance to teachers to help motivate and prepare students for careers in science and science-related fields.

· Prepare teachers and students to participate in travel, cultural exchange, civic engagement, community service, and time in nature

· Prepare teachers and students to use geospatial technology as a tool for doing the work of true scientists

Respectfully submitted,

Brenda S. Barr

-- 
Brenda Smith Barr, PhD
Michael Boykin-Panelist

Science Focus Group Discussion Questions

J. Michael Boykin

1. Guidance on addressing conceptual shifts from Appendix A.

A. Interconnected nature of Science


Science is not a collection of isolated facts and should not be taught as such.  Teaching Science as a human activity with a history of development across connected disciplines gives context to study.  Referencing the recurring themes of the crosscutting concepts as curriculum advances widens a student’s focus to the placement of an idea in the landscape of Science.

B. NGSS are performance expectations, not curriculum


The NGSS mandate how to teach as much as what to teach.  There are Core Ideas, but the expectation that Science should be taught as it is practiced is a major conceptual shift from educational practices of the last decade.


The categories of performance expectations (“plan and conduct an investigation;” “analyzing and interpret data;” “engage in an argument based upon evidence;” etc.) require an incremental approach to instruction.  Such an approach guide students from teacher provided best practice to gradually giving responsibility over to the student.  All of this should occur in a humane and supportive atmosphere.

C. Science concepts build coherently from K – 12


The teaching of Science has virtually disappeared from the K-5 classroom.  The expediency of meeting “quality” standards to achieve AYP has devastated this foundation of Science education.  Of the two key points for coherent concept building, the second states: “...the progressions of the NGSS automatically assume that previous material has been learned by the student.”  It may be beyond the scope of the framework to re-establish the K-5 foundation, but every effort must be made in this direction lest the framework be hollow.

D. The NGSS focus on deeper understanding and application of concepts


A significant force driving the change from content-only standards was the sheer volume of material to be covered in a classroom before testing in April.  Pacing calendars were required to ensure that students were exposed to all content.  The framers of the NGSS have been explicit in the need to reduce the volume of content to allow for exploration of material at greater depth.  


A significant shift is the mandate to include engineering practices in applying the concepts being studied to the process of design.  Considerable thought on how this can be accomplished statewide should result in meaningful support for all teachers.

E. Integrating Science and Engineering


“Technology is any modification of the natural world made to fulfill human needs or human desires.”  This profound statement should inform how to integrate Science and Engineering.  Opening up the popular, narrow definition of technology-as-electronica to this wide definition means that the simple things can be studied at appropriate grade levels.  What ideas have produced results?  How does structure support function?  How are designs improved over time?  What Scientific principles are at work in the design of an item?  How can different materials be used to make the same product?  This can be the stuff of enthusiastic engagement.

F. The NGSS are to prepare students for college, career, and citizenship.

While the preparation for college and career has been stated goals of education for over a century, the goal of citizenship through Science education has fallen out of fashion.  In these times of accelerating scientific discoveries and technologies, students must be more than mere consumers.  An informed citizen can look at the larger issues surrounding science and technology and make value judgments for the good of themselves and the nation.  The informed citizen can participate in the wider conversation from a position of competence rather than just blowing with the prevailing wind.  This is the essence of the requirements for a functioning democracy.

G. Alignment of NGSS and CCSS


Perhaps the best hope for returning Science to the K-5 classroom is this alignment.  Scientific literacy is part of the expectation for the ELA portion of the CCSS.  Science provides purpose and context for the teaching of Mathematics.  The expectation that writing will be a significant part of the Science curriculum will both increase literacy and deepen conceptual understanding.

2. How should the Framework support access to for all students?

“To be effective, Science education should be enjoyable.”  This quote from the Executive Summary in the California Science Framework of 1990 holds the key to making Science accessible for all students.  

Science is an activity.  By mandating that Science be taught as it is practiced, the NGSS projects an image of what a classroom should look like: an active, engaging, inclusive atmosphere where everyone has something to contribute to shared investigation.

Ideally, cooperative learning strategies in heterogeneous classrooms give students explicit roles to perform in group activities.  Roles should not be fixed and all should have the chance to lead at one time or another.  Opportunities to exercise and develop skills should include: speaking and listening, team function, observation and explanation, and working together to achieve a goal.  To be effective, strategies must be employed to insure both individual and group accountability for learning and accomplishing tasks.

The cliche' that says “you don’t really learn something until you have to teach it” contains much truth.  Students should have opportunities to explain concepts to each other.  English learners in any classroom have a range of aptitudes and language abilities.  These students should have the opportunity to work together to collectively raise their level of understanding and accomplishment.

3. Effective student assessment

An enlightened approach to assessment is realistic about what an instrument is actually assessing.  So often, a multiple choice test is as much a test of a student’s reading skill as it is an assessment of what they understand.  While there is no question that reading ability is crucial, multiple measures must be employed to authentically assess what a student understands and what they can do with that understanding.

There tends to be an inverse relation between validity of assessment and ease of grading.

True/false and multiple choice questions are the easiest to grade and lend themselves to assessing if students have absorbed factoids.  With more rigorous true/false and multiple choice questions that require students to pursue a course of reasoning covering several things, the single wrong answer doesn’t reveal the flaw in the students reasoning, and a correct answer always carries the specter of the statistically lucky choice.  True/false or multiple choice questions that requires a written justification for the choice solves the validity question, but requires a sentient being to read and judge the level of understanding displayed.

Word problems requiring math are fine if the student gives a correct response.  However, if the response doesn’t match the expected answer, the student’s work to arrive at their answer must be examined to see where the deficiency lies.  Pushing the wrong button on a calculator is a very different deficiency from a total misread of the problem.

The hours of work grading authentic assessments are a part of a teacher’s historical job.  Unfortunately, cheap and easy multiple choice tests have been validated by the high stakes standardized tests of the last decade.  Here is a partial list of assessment options popular in the past and still available to the classroom teacher:


Short answer


Essay question


Oral exam/interview


Project/poster


Group project/presentation


Long-term portfolio/learning journal


NGSS performance expectations

This last provides the strongest guidance for what assessments should look like.

4. Learning progression for middle grades

In 1892, the Harvard Committee of Ten met to recommend a common educational structure for what should be studied when and by whom.  For high school, they recommended a sequence of Biology, Chemistry, and Physics based upon the state of each discipline at the time.  Biology was a descriptive and organizational science that required memorization. It was determined that this was appropriate for the first year students.  Chemistry required mixing things and producing things where students multiplied fractions and calculated percents.  Chemistry would be the next in the sequence.  Physics required more sophisticated math and should be the last offering after students have had the math classes to support it.

A century later, Biology is the largest and most complex of the disciplines.  Much of Biology requires experience in Chemistry to understand.  Modern Chemistry is so much more than recipes.  Its foundation is in the principles of Physics.  This suggests a sequence of disciplines completely opposite that recommended in 1892.  Further, the boundaries between disciplines have become blurred and, frequently, irrelevant.  There are “hyphen” disciplines: Bio-Chemistry, Astro-Physics, Geo-Chemistry, etc., where a broad range of traditional disciplines are merged to advance understanding.

This suggests, at least, a change in the sequence of study, and surely suggests that an approach showing how disciplines are integrated may best prepare students for the modern world.

A great deal of work has already been done on how to integrate the Sciences.  The National Science Teachers Association did groundbreaking work through its Scope, Sequence, and Coordination (SS&C) project that began in 1990.  Led by Bill Aldridge, the project advocated a spiraling approach through the disciplines.  

Foundational concepts were introduced in an activity rich environment at a simple level.  As curriculum advanced, concepts were re-visited at higher levels of rigor and greater depth, spiraling upward over successive years of classes.  

While it was developed for 9th and 10th grade levels, the approach can easily be applied to middle school science.  Materials developed are archived at the NSTA website and can be found here:  [Invalid link removed Jan 20, 2017]
Attached please find Appendix C, Basic tenets of Scope, Sequence, and Coordination, from the SS&C 1996 Framework for High School Science Education.

5. How should the Framework support the implementation of the CCSS reading and writing standards for literacy?

The framework should explicitly advocate a program that expects frequent opportunities to work on reading and the writing process.  

The NGSS are designed to include the literacy expectations contained in the CCSS.  Many of the performance expectations require written responses:  “Construct an argument supported by evidence”, “Communicate solutions that will...”, “Compare multiple solutions”, etc.An excellent resource for implementing writing in any science classroom is “Write to Learn Science” by Bob Tierney, ISBN 978-87355-246-2, published by the NSTA Press.  A significant strategy is for students to keep writing journals.  In it, students can record the process of inquiry through a unit; write descriptions of observations, develop lab writing skills, etc.  Over time, a journal gives a student and teacher the opportunity to observe the progress of their skills.

Sound strategies for developing reading should be included and encouraged in the Framework.  Strategies to develop student purpose for reading are crucial.  Annotation strategies to identify claims, arguments, and justification in a text inform students on doing the same to meet performance expectations.  Developing vocabulary through context and other research based strategies should be available to all classrooms.  The traditional textbook and its electronic counterpart should be augmented by grade level appropriate articles that give relevance and context to subjects being studied.

6. How should the Framework to motivate, foster enthusiasm, and prepare students for careers in Science?

Allow me to further quote California’s Science Framework from 1990: “To be effective, Science education should be enjoyable.  Science is a source of enjoyment much as music is.  The appreciation of Science is likely to increase as the audience becomes more knowledgeable about the workings of the discipline.”  “It is necessary to engage students in science activities by placing them in a position of responsibility for the learning task.  Students should be provided with experimental problem-solving experiences where the result has direct meaning for them.” 

Science is an activity.  Science education without activities, without labs, is just teaching history from a book: it will turn students off.  Activity-based Science education can turn students on.  Teaching Science the way it is practiced exposes all to the possibility of continuing their study of Science beyond K-12.  By no means will all follow that path, but far more will than we have under the current system.

We must shift away from instruction that emphasizes the accumulation of knowledge to a program that develops concepts and understanding of the connections among the disciplines of Science; to a program that engenders scientific literacy and the ability to make sense of the World; to a program that produces informed citizens.

7. Additional issues to consider for the new Framework.

Anyone familiar with the previous California Content Standards for Science is struck by the radical shift in focus that the NGSS represent.  The existence of the NGSS and their adoption by state after state proclaims that we have been on a path that was terribly wrong.  Voluminous content standards enforced by high stakes standardized testing required material to be covered at a dead run.  Why would any student want to pursue a career in such a dry, uninteresting subject?  Any new framework must not be built solely upon the predecessor from 2004, lest we repeat mistakes.  We must go back to the research-based procession of classroom methodologies that NCLB kicked to the side of the road.

Enlightened professional development will ultimately determine the how successful implementation of NGSS will be in California.  Effective professional development requires immersion workshops and ongoing follow-up sessions that work toward a steady path of positive growth.  Creative teachers should be given the green light for exploration of new strategies to raise the level of student accomplishment and should be given a forum for sharing their experience with colleagues.  The NSTA and CSTA have a long history of performing this vital task of moving science instruction forward.  Collaboration with the National Science Teachers Association and the California Science Teachers Association should be encouraged.  Collaboration to share best practices should be encouraged at every level, from school site to district to region to state to nation.  

“Change is not easy.  For long-lasting pedagogical change to occur, teachers must be afforded the opportunity to learn new teaching methodologies, incorporate those methodologies into their classroom practices, modify any practices that do not work for them, and retest the modifications.”
-Shane, P., and B. Wojnowski. 2007. Technology integration enhancing science: Things take time revisited.  Science Educator 16 (2): 963-980.

I noticed a misconception voiced by several speakers at the focus group discussion yesterday.  Repeatedly, the phrase "building models" was used in reference to the performance expectations.  From the context and expression, it seemed as if they were talking about actually building a physical entity, like a bridge made out of toothpicks.

This indicates that the NGSS give that impression to the reader in their initial exposure to those performance expectations.  This is a far narrower interpretation than the NGSS intend.  A model is an explanation of the workings of an observable phenomenon.

For example: you rub a balloon on your shirt, and it will stick to the wall.  What is going on here?  An inquiry process would give students the opportunity to attempt their own explanations in discussion.  Subsequent instruction begins with the model of the atom and its positively charged protons and negative electrons..  The model of how forces are exerted between charged particles in the next step and the model of how those forces can induce charges to move reveals an explanation for why the balloon sticks to the wall.

Models are useful but they are not perfect.  The model proposed by quantum electrodynamics provides a process for how the forces propagate through empty space says that particles are exchanging photons.  I only mention this to my students and refuse to go any farther at the high school level.

The Framework should anticipate such misreadings and offer clarifying examples such as the above.

I failed to copy down the email address for sending further suggestions.  Forgive me for sending this directly to you.

mb

"To be effective, Science education should be enjoyable."

       -Science Framework for California Public Schools, 1990
Lesley Gates- Panelist

1. Conceptual shifts

a. Progression within NGSS not only with DCI but science and engineering practices – include some type of chart(s) to show the progression/connection across the grade levels (Appendix E and F). CRITICAL that all grade levels see not only what they are doing but what knowledge/practices their students are bringing with them from previous year(s) and what the students will be doing the following year(s). 

b. Depth not breadth (WE CANNOT TEACH IT ALL!!) Appendix C references multiple studies: 1) postsecondary faculty report that a firm grasp of core concepts is more important than a weak grasp of advanced topics 2) “students who reported covering at least one major topic in depth, for a month or longer, in high school were found to do better in college science than those who had ‘breadth’”

c. Facts and details are important evidence but not the sole focus of instruction. FOCUS ON CORE IDEAS

d. CROSS-CUTTING CONCEPTS

e. Integration of Science and Engineering concepts within the DCI – not a separate thing to teach but HOW to teach the DCI

f. NGSS is aligned with CCSS

g. Shift from students just knowing CONCEPTS of science to knowing CONCEPTS and PRACTICES of science – this changes how many teachers teach science. How can we get students to this level of thinking? It is all dependent on how we structure the physical aspects of our classroom, to the curricular structure of our lessons, to the assessment strategies we use. EXAMPLES of these things will be critical for teachers to see what effective science instruction will look like in our classrooms. It’s more than just “HANDS-ON” activities or “INQUIRY” activities.

2. Standards-based curriculum for ALL students (students with disabilities, gifted, ELL, girls, etc)

a. NGSS is designed for ALL students (Appendix D)

b. in order to meet the needs of these different groups of students, teachers must make instructional shifts – just like we have been trained to do

c. create “equitable learning opportunities” (Lee and Buxton, 2010 – Appendix D pg 6)

i. value and respect the experiences that all students bring from their backgrounds

ii. articulate students’ background knowledge with disciplinary knowledge

iii. offer sufficient school resources to support students learning

d. more specific examples of effective classroom strategies for all groups like the ones listed on pg 7, appendix D

e. Teachers/Administrators will need lots of support and professional development!!

3. Effective student assessment  

a. Assessment shift – it’s no longer “students will know . . .” which lends itself to simple multiple choice tests. 

b. Use of MODELS in PEs– teachers have a narrow definition of what a model is so examples would be helpful (models can be used as formative and/or summative assessments)

4. guidance for LEA choosing a learning progression for middle grades

a. Conceptual Progression Model (integrated) 

· integrated science is how many other countries teach science up through grade 10. (appendix C, pg 4)

· DCIs do contain content that can be logically sequenced with careful planning

· Things to consider: Teacher credentialing issues.

Make sure courses are not expecting math/ELA content or    practices before they are expected in the science sequence.

PEs will probably need to be adjusted/moved around

b. Science Domains Model (1 year of life, 1 year of physical, 1 year of earth/space)

· similar to how many middle schools currently teach science

· significantly less complicated in development

· Things to consider: Teacher credentialing issues.

Ordering of the three courses (no conclusive evidence at this point to recommend one sequence over another) 

Do not sequence courses based only on what you currently teach – look at PEs mapped to each course (including what is required for math and ELA to accomplish the PEs)

5. Support for CCSS – Reading/Writing for Literacy in Science and Technical Subjects

a. Appendix M – GREAT RESOURCE! Organizes the CCSS by Science and Engineering Practice – listing the specific Reading and Writing Anchor by grade level with the specific connection to the Practice. 

b. Examples of the reading and writing standards as they are connected to NGSS

c. There are so many ways that NGSS will help students grow in their reading and writing (listening and speaking skills, too) just by the nature of the NGSS. 

6. Guidance for teachers to help motivate, foster enthusiasm, and prepare students for STEM careers

a. Clearly explain the IMPORTANCE of the new standards and how our science classrooms will look different 

b. REAL WORLD SCIENCE! Current and relevant science happening right around them. Science isn’t something that happened in the past, it is happening right now. 

c. STEM – students love to figure out problems and come up with solutions

d. STEM – future job opportunities for our students

e. Communication will be taking place in our classrooms every day – no more “PAIR SHARE” nonsense but actual communication 

f. We are not focused on teaching facts but on giving them opportunities to think and work scientifically – this will require a new way of thinking on our part but ultimately the learning will be in the hands of our students. 

g. We get to be the ones asking our students questions

h. Appendix C – Things employers are looking for: teamwork, communication skills, problem solving, strategic thinking/planning, and positive attitude. Wouldn’t you have loved to be in a classroom where these things were happening? Imagine these words describing your classroom and your students? 

7. Other guidance?

a. details on how the three domains can and should be integrated (DCI, Crosscutting Concepts, Science and Engineering Practices) 

b. Nature of Science Matrix  (Appendix H) and how these eight are incorporated in the NGSS and WHY they are a part of NGSS

c. Testing?

Kendia Herrington  

Good morning.  Thank you for having a meeting in the Fresno area.  I did not feel like I really needed to speak since the focus group made most comments.  One subject that was brought up, I felt should be addressed in an email and not in a 2 min comment.  Thank you for your time!

Assessment PD: I had the honor of growing up with the Golden State Exam.  I got to take it, support the pulling of rubrics, watch thousands of teachers grade them over many years, and even was an Assistant Site Coordinator for the last summer of GSE.   What I was most impressed with was the teachers transformation over the week. There is no current professional development out there for teachers on assessment. If money became available, it would be nice to see the style of GSE grading come back.  This would address so many issues with current teachers.  The grading process would allow them to see the outcome desired, connect with fellow teachers, learn how to write a strong question, and make them feel like a part of California again, in education. 

The comments I heard made me very thankful that I got to be a part of GSE and get a non-traditional science degree from CSU, Monterey Bay. I hope the Exploratorium, CA Academy of Sciences, Monterey Bay Aquarium, and CA Science Center become active members in supporting the PD of teachers.

Kate Swanson, Ph.D.

Dear Dr. Adams,

The California Geographic Alliance promotes geographic education and awareness among California teachers, students, and the public. Our programs help educators prepare students to embrace a diverse world, succeed in a global economy, and steward the planet’s resources.  Now in its 20th year, we sponsor a variety of programs annually. The alliance vigorously advocates for more geography and environmental education at the local and state levels. We partner with the University of California, California State University, County Offices of Education, and individual school districts to provide outreach and teacher professional development. The CGA is a respected professional organization that leads and sustains geography education in California.

With the conceptual shifts in the Next Generation Science Standards for California’s Public Schools (NGSS), the revised Science Framework should provide guidance to address these shifts.

The California Geographic Alliance is advocating that the revised Science Framework address important key ideas and thinking processes to help students understand the impact of both everyday and far-reaching decisions.  We would encourage the Science Framework to promote three key student understandings:

· How our world works. Modern science characterizes our world as a set of dynamic physical, biological, and social systems. These systems create, move, and transform resources. 

· How our world is connected. Today more than ever, every place in our world is connected to every other place. To understand the far-reaching implications of decisions, students must understand how human and natural systems connect places to each other. 

· How to make well-reasoned decisions. Good decision-making involves systematic analysis of outcomes based on priorities. For example, in deciding where to build a road, a planner will establish priorities for cost, capacity, and impact on communities and the natural environment. 

The Science Framework should also provide guidance to teachers to help motivate and prepare students for careers in science and science-related fields.  To this end, the California Geographic Alliance is advocating for the inclusion of geospatial technology. The Geo-Literacy Coalition, which includes the National Geographic Society, Google, Esri, and the U.S. Geospatial Intelligence Foundation, recently highlighted the following data from two studies.  These studies estimate:

that the U.S. geospatial industry generated $73B in revenue last year, with half a million high-wage jobs. The study puts the global revenue number at up to $270 billion per year. Both studies estimate that the industry is growing at between 25-30% per year, and state that in order to support this rapid growth, we need a workforce trained in geospatial technology.  

Additionally, in order to foster enthusiasm for the study of science, CGA would encourage the committee to prepare teachers and students to participate in travel, cultural exchange, civic engagement, community service, and time in nature.

Sincerely,

[image: image1.jpg]



Kate Swanson, Ph.D.

Coordinator, California Geographic Alliance

Associate Professor 

Department of Geography

San Diego State University

John Arndt, Vince Casalaina, Ron Liskey,  Hannah Mintz, Mette Segerblom, Alice Watts
To Whom It May Concern: 

I'm writing on behalf of SailSFBay.org [the preceding link is no longer available] (http://sailsfbay.org/) [the preceding link is no longer available] in support of the new teaching standards encouraging more integrated learning experiences.  SailSFBay.org [the preceding link is no longer available] (http://sailsfbay.org/) [the preceding link is no longer available] is a collaboration of numerous Bay Area sailing programs that provide sailing and other life skills education to youth and adults.  Sailing is a ideal platform to teach environmental education in general and partnering with these existing providers who also offer STEM style training makes sense.   California sailing programs have the infrastructure in place to provide numerous alternative strategies for outdoor environmental education.  Our sailing school has been providing this type of training to thousands of students over many years.

Specific advantages include:

- Sailing organizations already have a large body of experience in providing integrative STEM style learning experiences. Partnering with the these exemplars makes sense. They are already providing instruction exposing learners to California's environment principles and concepts  that are legislatively mandated to be in the next round of textbooks. As described here: http://www.californiaeei.org/WhatsTaught/EPandC.htm [the preceding link is no longer available]
- Most teachers are  challenged by the engineering aspects of NGSS (Next Generation Science Standards). Designing, lofting, or building boats is a perfect expression of the intent of the NGSS.  Many local sailing organizations do these types of activities. Another great partnering opportunity.

- Waterfront activities are a necessary balance to the terra-centric textbooks and teaching that dominate formal teaching. In a world that is 71% water this doesn't make sense. We suggest the framework include the: http://oceanliteracy.wp2.coexploration.org/  developed under the auspices of UC Berkeley. Ocean literacy is a critical component of a healthy society and healthy planet. 

- The teaching curriculum exists for today's teachers.  US Sailing, sailing's national organizing body, has already developed the REACH curriculum to provide STEM training through sailing.

Thank you for allowing California teachers to partner with youth sailing programs to enhance childhood learning experiences and expanding the horizons of tomorrows youth.  Over the years hundreds of thousands of kids have expanded their knowledge, environmental experience and life skills through California's well-developed youth sailing programs which are ready to expand outreach and offer these learning opportunities to many more California students.  

Regards

John Arndt

Valerie Santori

To Whom It May Concern:

I run a youth sailing program in San Francisco, and am active in the SailSFBay Foundation.  I understand that you are reviewing current teaching standards for delivering STEM concepts in California classrooms and beyond.  I have always thought that sailing was an overlooked resource for public schools due to misconceptions about who can afford to sail.  My son received free access to boats & instruction during his high school years through a small local sailing program.  He mentored there, chose a Maritime college and now works in the Maritime industry.  He is the king of recycling in our home, and I am proud of his attention to the health of San Francisco Bay.

I've spent years getting to know the other Bay Area sailing programs, and have found that some can handle significant numbers of school children and provide a broad range of environmental learning experiences.  Our governing body, US Sailing has also created the REACH program for teachers who are looking for sailing resources.  Across the state we are a tight knit group with a broad range of knowledge to share.  While we are each a little bit different we share the following reasons for wanting schools to offer sailing:

- We all want to see sailing become an every day sport like football, soccer and baseball.  

- If kids don't get out on California waterways they will not care as much about them.  

- America's Cup already paved the way into our communities, and now is the best time to get involved in sailing.

- Sailing can be accessible to all, one way or another - from Exploratorium to dinghy sailing, boat building and more.

I look forward to hearing the outcome of your review, and sincerely hope that sailing will have a place in our schools.

With best regards,

Valerie Santori, Manager

Christina Ferrari

I am writing on behalf of Shoreline Lake in Mountain View in support of the new teaching standards encouraging more integrated learning experiences, particularly in regard to partnering sailing programs with STEM (Science, Technology, Engineering and Math) training programs.

Shoreline provides educational sailing programs in the southern portion of the San Francisco Bay Area that teach sailing and other valuable life skills to children, youth and adults. Sailing is a means, especially for kids and youth at risk, to access the same physical and cerebral challenges that forged the careers, and success, of Bay Area Americas Cup sailors -- of note particularly, those who came from humble beginnings, such as Larry Ellison (Founder & CEO of Oracle Corporation).

Partnering sailing programs with existing providers of STEM style training makes sense. Along with instilling confidence in ones skills and abilities, when managing crew, the elements, the technical aspects of the physical environment, a vessel and multiple other variables, sailors develop quick thinking, a sense of responsibility, and an ability to understand the big picture -- all traits found in successful people. In addition to these cognitive skills, sailing programs like ours have the infrastructure in place to provide numerous alternative strategies for outdoor and hands-on activities/education that tie in directly with Environmental and other Science-Based education.

By partnering with STEM providers, other advantages sailing organizations will contribute to California educational organizations and learners include:

Extensive experience in providing integrative STEM style learning experiences -- just from our own sailing program, we have provided this type of instruction to thousands of students over the last ten years. E.g., sailing instruction exposes learners to the California environment principles and concepts required for inclusion in the next round of textbooks (http://www.californiaeei.org/WhatsTaught/EPandC.htm). [the preceding link is no longer available]
Acting as a resource for teachers challenged by the engineering aspects of NGSS (Next Generation Science Standards, http://www.nextgenscience.org/next-generation-science-standards).  

Designing, lofting, or building boats is a perfect expression of the intent of the NGSS, and many local sailing organizations engage in these types of activities.

Providing an opportunity for waterfront, science-based activities that place real-life context around what is taught in textbooks and a formal teaching environment -- e.g. the engineering, mathematical and other technical aspects of watershed, nature preserve and ocean management can all be brought to life in the way (as outlined by UC Berkeley, http://oceanliteracy.wp2.coexploration.org/).

A curriculum more in tune with the ever evolving technical education requirements students must have to enter the workforce, and obtain a well-paying job. Given the difficulty of entering the competitive STEM job market, US Sailing, sailing's national organizing body, has already developed the REACH curriculum to provide STEM training through sailing (http://reach.ussailing.org/).

Many more arguments exist for allowing California teachers to partner with sailing programs to enhance childhood and adult learning experiences and expand the horizons of today's students. They all, though, boil down to this: California's well-developed sailing programs have been instrumental in broadening the technical knowledge, environmental experience and life skills of hundreds of thousands of kids and adults over the years. By following through with integrated learning partnerships and experiences, sailing programs will amplify California schools' outreach and offer these learning opportunities to many more California students.

Sincerely,

Christina Ferrari, President

Shoreline Lake Aquatic Center

Marc Epstein
I would like to comment on the development of the new Science Framework, with specific regard to high school Earth Science.  I began teaching Earth Science at the high school level in 1992.  As a result of my experience and philosophy transitioned to geospatial technology about a dozen years ago.  With the adoption of the Next Generation Science Standards, I noted a change to an emphasis for students to understand the dynamic and interrelationships of Earth Systems.  This is something I advocated early in teaching Earth Science.  In fact in 1995 I wrote a journal article on this topic.  

During the period of time of providing geospatial technology instruction, I have experienced the tremendous evolution of the technology and its capacity.  With the explosion in the capacity and access to online tools, in particular ArcGIS Online and the changes in the emphasis in the Next Generation Science Standards for high school Earth Science, my two educational experiences and passions now very clearly intersect.  In the drafting and adoption of the high school Earth Science section of the new Science Framework, this intersection needs to be recognized and included.  

There is no better tool for high school students to model Earth Science concepts and the interactions of Earth systems than geospatial technologies.  In fact with the changes in technology Earth Science needs to be taught with the substantial use of interactive computer functions.  There is an increasing availability of web sites which model particular systems of the planet and create various scenarios.  With ArcGIS Online students can bring in various data layers or create layers to compare, model, and analyze concepts.  As such high school Earth Science students should be learning the basic functions of online geospatial technology tools such as ArcGIS Online at the earliest part of the course so that these tools can be utilized in instruction throughout the course.  

In the spring of 1993 I developed an end of the year project in my Earth Science classes which developed into a complete curriculum instructional strategy.  The project had students in small groups of students assigned to a future geologic time period, create a projection of a physical and climatic model of the planet.  I realized that this would work much better if the project was incorporated as an application instructional strategy throughout the year.  The first challenge in implementing this strategy was the sequence of topics.  

Much of our high school Earth Science curriculum sequence is based on like topics.  What I found is students fail to grasp the interactions between Earth systems with this sequence.  I have and recommend to others that the sequence take big picture topics first and move toward more detailed topics.  This results in the constant shifting between the geologic systems and climatic systems examining their inter-relationships in greater detail through the sequence of the course.

I am currently working with a high school in San Joaquin County to implement my instructional strategy from 20 years ago and to do it utilizing ArcGIS Online rather than oversized maps.  We are very much learning on the fly in dealing with both technical issues and the changes in student abilities, but I feel at the end of the year we will have moved substantially in the direction to bring this school sites Earth Science curriculum into conformance with Next Generation Science Standards. 

Thank you for your time and consideration.  Should you have any questions please feel free to contact me. 

Sincerely,

Marc Epstein,

Director 

CALIFORNIA ENVIRONMENTAL TECHNOLOGY EDUCATION NETWORK
Leslie Mintz Tamminen, Will Parish
To the California Dept. of Education:

On behalf of Seventh Generation Advisors, and Ten Strands we respectfully submit these comments on the 2016 revision of the Science Framework for California Public Schools, Kindergarten Through Grade Twelve (Science Framework). Our organizations have attended Science Framework Focus Group meetings, and submit these written comments to encourage the California Dept. of Education (CDE) and the upcoming Curriculum Framework and Evaluation Criteria Committee (CFCC) to create a framework that teaches science through the lens of environmental literacy: the food we eat, the water we drink, the air we breathe, and the interconnectedness of all human and natural systems. We encourage you to view California’s premier environmental education effort, the Education and the Environment Initiative (EEI) as a model when developing the new Science Framework.

Seventh Generation Advisors (SGA) is an environmental nonprofit organization that respects the Native American wisdom of working to make a sustainable world seven generations into the future. SGA focuses on energy, climate change, ocean protection, and environmental education policy and advocacy efforts in California, nationwide, and internationally. SGA Director Leslie Tamminen was the original sponsor of the California Education and the Environment Initiative (EEI) legislation.1
1 The Education and the Environment Initiative was signed into law in 2003 (Assembly Bill 1548 (Pavley, Statues of
2003) and AB 1721 (Pavley, Statutes of 2005)) The original EEI bill was sponsored by Heal the Bay, a nonprofit organization. Leslie Tamminen was the Legislative Director of Heal the Bay (1997-2006). The bill was signed into law by then-Governor Gray Davis. SGA Founder and President Terry Tamminen is the former (Nov. 2003 – Jan.
2005) Secretary of the California Environmental Protection Agency, and Cabinet Secretary for the State of
California (Feb. 2005 – Jan. 2007) under Governor Arnold Schwarzenegger.
Ten Strands (10S) is a nonprofit organization seeking to promote, support, and strengthen interactive, experiential, effective, and inclusive environmental education for all K–12 students by working collaboratively with state agencies, teachers, administrators, school districts, community members, and other stakeholders. Among other initiatives, Ten Strands has worked closely with the state of California to promote implementation of the EEI. Will Parish is former member of the Curriculum Commission (Jan 2009 to Jan 2012).

Specifically, we urge you to consider connections between the Next Generation Science Standards (NGSS)2 and the Environmental Principles and Concepts (EPCs), the systems thinking principles that are the basis of the EEI. In reviewing NGSS, there an especially strong correlation of the EPCs with a number of NGSS Crosscutting Concepts and Disciplinary Core Ideas, especially performance standards that focus on “Earth and Human Activity, ” and also in the area of “Ecosystems: Interactions, Energy and Dynamics.” The EEI Curriculum itself will also be helpful to developing a new Science Framework and appropriate assessment.

The EEI Environmental Principles & Concepts and the Curriculum represent a strategy to teach science through an environmental lens, a strategy that teachers throughout California have already used to increase motivation, foster deep engagement, and prepare students for careers and civic participation in science-related fields.

EEI Background
Since 2003, a model environmental Curriculum, known as the Education and the Environment Initiative (EEI) Curriculum has been developed by the California Environmental Protection Agency, in cooperation with the California Department of Education (CDE) and the California Natural Resources Agency:

•
The EEI Curriculum is based upon 5 systems thinking Principles, and 15 Concepts, and these principles and concepts are collectively called “Environmental Principles and Concepts” (EPCs)).3
•
The EEI Curriculum is 85 K-12 grade Units that were designed to teach California academic content standards in Science and History-Social Science to mastery. The EEI Curriculum also supports English Language Arts standards. Each Unit has a “California Connection” section that provides a local context for the concepts that will be addressed.

•
The curriculum is the first environment-based curriculum of its kind to receive CA State Board of Education approval.4
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2 All NGSS references are to the State Board of Education (SBE) adopted Next Generation Science Standards (NGSS) for California Public Schools, Kindergarten through Grade Twelve as required by California Education Code 60605.85, including the NGSS Appendices A-M.  http://www.cde.ca.gov/pd/ca/sc/ngssstandards.asp .
3 California’s Environmental Principles summarized: (1) People Depend on Natural Systems; (2) People Influence
Natural Systems; 3) Natural Systems Change in Ways that People Benefit from and Can Influence; (4) There are no Permanent or Impermeable Boundaries that Prevent Matter from Flowing Between Systems; (5) Decisions Affecting Resources and Natural Systems are Complex and Involve Many Factors. http://www.californiaeei.org/WhatsTaught/EPandC.htm [the preceding link is no longer available]
•
Over 3,000 teachers have received EEI professional development and curriculum materials. These teachers represent a diverse cross-section of the state, including over

2,000 different schools and 500 different districts.5
EPCs Must Be Considered As A Matter of Law
The EEI legislation required that EPCs SHALL be considered for ensuing textbook adoption (and academic content standard revisions).6 (Public Resources Code Section 71301).  Because the frameworks process guides informed instruction and is also a precursor to textbook adoption instruction, by extension, it is appropriate that the Framework process likewise consider the EPCs.

The Substance of the EPCS Are Embedded Throughout NGSS
The EEI EPCs and Curriculum were developed before the advent of the National Research Council’s K-12 Framework, the Next Generation Science Standards (NGSS), or Common Core State Standards in English Language Arts & Literacy in History/Social Studies, Science and Technical Subjects, and Mathematics (CCSS or “Common Core”). Nevertheless, the EEI EPCs and the Curriculum are extraordinarily consistent with the conceptual shifts embodied in the K-
12 Famework, the NGSS, and CCSS efforts.

•
The EPCs are systems thinking principles that focus on real-world interconnections in science. By their nature, the EPCs require integration of skills and practices (including Science, Technology Mathemtics and Engineering (STEM)) with content.

•
Moreover, the EPCs inform a Curriculum designed to be a learning progression that develops from K-12.

Accordingly, it will be helpful to the Science Framework to consider how the EPCs are already embedded in multiple aspects of the NGSS, and to recognize connections/parallels: the EPCs can
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4 SBE approval in 2010; see http://www.californiaeei.org/History/default.htm. [the preceding link is no longer available] Recognizing the rigor of California’s approval process, the Massachusetts Department of Education has recently requested a licensing agreement to customize portions of the EEI for use in their state, and many organizations (like CA’s State Parks) have correlated their educational materials with the EEI. (Information provided 01/22/14 by Bryan Ehlers, Deputy Director of California’s Office of Education and the Environment).
5 The Legislature recently reaffirmed its support of the EEI with Budget Trailer Bill Language (SB 96, 2013) that
explicitly authorizes the program to form public-private partnerships in order to support further Curriculum implementation.
6 EEI law (Public Resources Code Section 71301(d) (1)) states:  “The education principles for the environment shall
be incorporated, as the State Board of Education determines to be appropriate, in criteria developed for textbook adoption required pursuant to Section 60200 or 60400 of the Education Code in science, mathematics, English/language arts, and history/social sciences.”
be used across grade levels to address NGSS Crosscutting Concepts7; and the EPCs are especially correlated with NGSS “Earth and Human Activity” performance expectations, as well as and also in the area of “Ecosystems: Interactions, Energy and Dynamics.”8   The depth and breadth of these connections between NGSS and the EPCs can assist the Science Framework with criteria development, and with assessment.

The EEI Curriculum Provides Excellent Support for Many of NGSS’ Science and Engineering
Practices, and for Mastery of Many of the NGSS Performance Expectations
It will also be helpful to the CFCC to consider how the Curriculum is responsive to multiple aspects of the NGSS, and to CCSS, and to recognize connections/parallels. For example, every one of the 40 EEI Curriculum Science Units contains at least one lesson that addresses engineering, or engineering design.9 The EEI Curriculum has an emphasis on acquisition, evaluation, and communication of data; critical thinking and problem solving; analyzing and interpreting data; and presenting arguments supported by evidence.10 The State of California has created correlation documents to NGSS, and the first correlation guide is available, with more guides due out in spring 2014. http://www.californiaeei.org/NGSSGuides/default.htm. [the preceding link is no longer available]
The EEI Curriculum Provides Excellent Support for Common Core Standards
The Curriculum is responsive to CCSS through rich text, and visual imagery (e.g., EEI partner National Geographic Society’s maps). The State of California has also created correlation documents to identify specific Common Core standards addressed in each EEI Unit. The first 16 correlation guides are already available, with more guides due out in the immediate future. http://www.californiaeei.org/CoreGuides/default.htm
7 For example, EPC III (Natural Systems Change in Ways that People Benefit from and Can Influence) is embedded in NGSS’s Crosscutting Concept of “Stability and Change.” In addition to EPCs being embedded throughout the NGSS, the EEI Curriculum correlation is also exceptionally strong with NGSS Crosscutting concepts (2) Cause and effect: mechanism and explanation; (4) systems and systems models; and (7) Stability and change. There is also strong correlation with Crosscutting Concepts (1) Patterns; (3) Scale, proportion and quantity; (5) Energy and matter; Flows, cycles and conservation; and (6) Structure and Function. (See NGSS Appendix G, available at http://www.cde.ca.gov/pd/ca/sc/ngssstandards.asp, accessing  http://www.nextgenscience.org/next-generation-science-standards).
8 http://www.cde.ca.gov/pd/ca/sc/ngssstandards.asp.
See also, upcoming EEI/NGSS correlations, due out in spring 2014 at  http://www.californiaeei.org/NGSSGuides/default.htm
9 The EEI Curriculum correlation is exceptionally strong with NGSS Scientific and Engineering Practices (1) Asking questions (for science) and defining problems (for engineering); and (2) Developing and using models. There are also strong correlations with NGSS Scientific and Engineering Practices (6) Constructing explanations
(for science) and designing solutions; (7) Engaging in arguments from evidence; and (8) Obtaining, evaluating and communicating information. (NGSS, Science and Engineering Practices Appendix F at http://www.cde.ca.gov/pd/ca/sc/ngssstandards.asp.See also, upcoming EEI/NGSS correlations, due out in spring
2014 at  http://www.californiaeei.org/NGSSGuides/default.htm).
10 Id.
Additional Relevant EEI Strengths

The EEI Curriculum addresses the needs of Local Educational Agencies (LEAs) in

procuring state-approved and up-to-date materials because approved EEI Curriculum Units contain a combination of teacher, student, and classroom materials which are available electronically for free. The ease of access significantly reduces teacher prep time and any personal expense for materials.

The EEI Curriculum has been designed in a manner that serves each child's individual learning needs, cognitive processing style or preferences and therefore supports differentiated Instruction.

The EEI Curriculum is engaging for all genders. 11
The EEI Curriculum supports English Language Arts instruction with rich vocabulary, engaging and relevant reading texts, and teacher instruction for English language development (ELD).12
Conclusion
The EEI EPCs anticipated and support the conceptual shifts of the new NGSS and CCSS; they emphasize and promote the pursuit of a deep understanding of a student’s relationship to the man-made and naturally occurring world around them. The EEI is designed so that

understanding is to be fundamentally rooted in scientific inquiry and critical thinking. The EPCs, as embodied in the EEI Curriculum, lead to rich informational texts that are engaging and

thought provoking, providing a solid basis for lessons that challenge students to examine

complex relationships with a critical eye, evaluate evidence, and make oral and verbal arguments for their conclusions supported by the evidence.

In addition, the EEI Curriculum combines the best of both old and new conceptual frameworks for teaching science: the Curriculum is academic content standards based, but it has engaging informational text and student activities that support Common Core standards, and also supports significant aspects of Next Generation Science Standards.

11  For example, one classroom reported a 32% increase in girls choosing science and technical projects when given the choice to start from an EEI unit.  (Personal communication by Santa Monica Malibu Unified School teacher Kurt Holland to Bryan Ehlers, Deputy Director of the OEE, and to EEI Teacher Ambassadors at CSTA conference - Palm Springs, CA, 10/25/13).
12 In one classroom, students first browsed the easily accessed online EEI, student work books, and occasionally the
teacher’s guide looking for content; then smaller student action teams (SAT group) read and responded to the respective California connections piece or scanned the relevant maps; following this week-long choice making process, with teacher support, each SAT group filled in template PDFs to perform the learning activities. The final step involved connecting this EEI based learning to action outside of the classroom, such as riparian zone restoration, or testifying at fish and game hearings to advocate for removal of barriers to steelhead trout migration. (Personal communication of Santa Monica Malibu Unified School teacher Kurt Holland to Leslie Mintz Tamminen
01/22/14).
Accordingly, we urge the Science Frameworks to:

1) Consider how the EEI systems thinking Environmental Principles and Concepts support

multiple aspects of the NGSS, and to identify EPCs as framework criteria;

2) Look to the EEI Curriculum as a source for specific questions when developing science instruction and assessment in the classroom;

3) Use the EEI Curriculum format of the locally based “California Connections” as a model for supporting NGSS’s call for local information; and

4) Use the EEI Curriculum as a model for engaging differentiated learning, and English

Language Learners.

Thank you for the opportunity to comment. Sincerely,

Leslie Mintz Tamminen
Will Parish

Ocean Program Director
Executive Director

Seventh Generation Advisors

Bryan Ehlers

To the California Department of Education,

I am Bryan Ehlers, Deputy Director for Education and Environmental Affairs for the California Department of Resources Recycling and Recovery (CalRecycle), and I wish to offer comments on the 2014 Science Framework development process on behalf of our Director, Caroll Mortensen.  

In a past life I was a teacher, but in my current role I oversee implementation of California’s landmark Education and the Environment Initiative (EEI) Curriculum.  I had the opportunity to be a part of the State Review Team that worked with the California Department of Education (CDE) throughout the Next Generation Science Standards (NGSS) development process, and so I’ve anxiously anticipated the arrival of the new standards, which our agency believes will serve as an excellent means of ensuring we produce the future scientists, engineers, and policy makers we’ll need to confront the environmental challenges of the 21st century.

With respect to the framework development process in front of us and the guidelines under which the Framework Committee will perform their work we respectfully offer the following comments.

· We wish to encourage the focus group, the Framework Committee that’s to follow, and, indeed, every participant in the process ahead of us to be sure to incorporate California’s environmental principles and concepts in the new science curriculum framework and in subsequent instructional materials.  This is in keeping with Public Resources Code Section 71301, which requires the environmental principles to be a part of future textbook adoption criteria. 

· California’s environmental principles for education were developed pursuant to the same law that required us to create the EEI model curriculum, and they represent the fundamental understanding we need all citizens to have about their relationship to the natural world around them.   Simply put:  People depend on natural systems; we influence them, both to our benefit and detriment; there are no permanent or impermeable barriers to prevent the flow of matter between our societies and natural systems; and our decisions about resources and natural systems are complex and involve many factors.

· As is probably immediately apparent, these principles are completely consistent with NGSS.  And, as we’ve learned by way of the EEI model curriculum, the principles can help to frame NGSS learning in an engaging and highly effective manner.  Each one of us has a personal relationship with the natural world—the air we breathe, the water we drink, the food we eat—and this makes the environment an excellent vehicle for doing science learning in a meaningful local context.

· We are currently working with Sacramento County Office of Education to develop NGSS correlations for the EEI, and, as we drill down, we are identifying some especially strong alignment between the state’s environmental principles and the NGSS Crosscutting Concepts and Disciplinary Core Ideas, for example, the performance standards that focus on “Earth and Human Activity.”  We wish to encourage the framework developers to consider the EEI curriculum as a model for teaching these and other aspects of the NGSS. 

From CalRecycle’s standpoint, and, indeed, I believe from the perspective of the entire environmental protection and natural resources agencies, the NGSS and the forthcoming science framework represent an historic opportunity to prepare our children to confront the environmental and economic challenges of the next century—and to thrive.  

Thank you for the opportunity to comment on this process, and thank you in advance for consideration of California’s environmental principles for inclusion in the forthcoming framework.

Sincerely,

Bryan Ehlers

Deputy Director for Education and Environmental Affairs

Desiree Kendrick 

In trying to answer these important questions. I began to ask myself how could I best structure my answer to convey a meaningful visual cue for the grades I have work with PreK-Kindergarten. I suggest a website devoted to Transitional K –Kindergarten as a Professional Development Teachers Curriculum Resources Next Generation Science Standards. I have listen to many questions being asked by early childhood educators discerning from many web seminars, I have attended through the National Science Teacher Association and Early Childhood Investigation to name a few equally asking for a dedicated resources web site on examples how teachers can access understanding through visual, implementation of technology, and curriculum connection to the NGSS framework? My passion lay with early childhood education leading me to answer questions 1,2,3. Yet, some of the web links in my answers can be applied to upper grade levels. Please click through the web links highlights for additional resource information for upper grades. My hope is to have my answers taking into consideration and apply. Thank you. 

(1). The NGSS charge to connect the “Practiced with the Experience in Real World.” The statement especially, applies to the early years Transitional K-Kindergarten. According to Jeanne W. Lepper article Stanford University Bing Nursery School Laboratory Research and Teaching title How Children Learn:  The early years grades children learn through their environment, they learn through play, Children are good observers and children respond well to open-ended questions [Invalid link removed Jan 20, 2017] The query should be what techniques early childhood educators can develop, improve, and recognize how the NGSS overlaps with the Common Core. This can be achieve with creating a NGSS resources curriculum and enrichment activates website exclusively for Transitional K-Kindergarten teacher accessibility https://www.youtube.com/watch?v=BPIKfaO8f70&feature=youtu.be The NGSS dedicated web site could adopt several formats. One examples of the format style could incorporate The National Science Teacher Association and TED-ED Lesson web seminar. Both organization has team up to show how curriculum created by expert educators or website visitor using Ted ED library of lesson or any educational video on You Tube, were an educator can build a lesson. The educator can view the lesson as presented or add questions, discussion topics, and supplementary materials leaning to very interactive tool for Professional Development. The National Science Teacher Association and presentation by Dr. Tina Grotzer Harvard Graduate School of Education, Kindergarten example from the NGSS web seminar title: Connection practices in the NGSS, Common Core Math, and Common Core ELA title NGSS Crosscutting Concepts: The Role of Cause and Effects:  Mechanism and Explanation: Correlation vs. Causation; TED ED: Build a lesson http://ed.ted.com/videos?v=nC83UTrdQsY shows a wonderful example of a 11 minutes video on how early educators can connect the NGSS framework performances expectation. I attended this particular web seminar the chat room had many PreK-Kindergaten educators involve in the discussion. The NSTA archive 1.5- hour web seminar also shows how to use the Crosscutting Concepts Kindergarten and Upper Grade level.  
Another format could apply to reflect Professional Development resources low-tech options. Teachers accessing resources from the website could submit version of their curriculum for enrichment activities inserted links into their lesson plan or download information reflecting how NGSS can complement the lesson plan creating a well rounded activity. Example: I submit a lesson plan for credit while taking a web seminar title IPAD 201 Collaborative Learning presented by California Technology Assistance Project toward my Professional Development Growth Portfolio renewal of my Child Development Master teacher Permit .The portfolio were to provide a portal and awareness for my early childhood colleagues interested in how to complement revise their lesson plans that reflects the NGSS framework. At the time of submission, the NGSS framework was still being decided. Also, many of my colleagues were not aware the of the NGSS framework. Copy of Growth Portfolio will be shown as e-mail attachment as a suggestion example.

2. Create revamp, merge school websites, newsletters and communication tools as well as the California Department of Education website allowing easy access in finding information on Science framework supporting standards based curriculum. Design a cloud base regional hubs to facilitate. The ideal hub should be California Technology Assistance Project who has regional branches that can provide wed links to Science Framework support forums. Consisting of community, professional development, web seminars, project approach base curriculum, and Differential Instruction resources for students and teachers access. Student’s forum could collaborations with region schools using some type of link. Whereby, schools participate in a project aligning the NGSS framework to school project. Example: Innovation Day produce by Crystal Middle School http://youtu.be/TNcvhBJ8CeY and http://www.fsusd.org/crystal Also, Cal Girls California Girls in STEM a regional network of the National Girls Collaborative, which promotes science base project activities that address underrepresentation of women and minorities in Science Technology Engineering Mathematics.

3. Include a regional cloud base site for assessing student progress. Enlist alternative assessment ideas and software. 

Example: Webinar: National Science Teacher Association 

Assessment for the Next Generation Science Standards: Joan Herman
Co-Director Emeritus of the National Center for Research on Evaluation, Standards, and Student Testing (CRESST) at UCLA; and Nancy Butler Songer [Invalid link removed Jan20, 2017], Professor of Science Education and Learning Technologies, University of Michigan.
Mastery Connect allows Teacher’s collaborate, discuss and share assessment, 
track mastery of standards and many other features such as built-in grading tools https://www.masteryconnect.com/learn-more/ and 

Bring Science Alive: A tool for teachers and students that supports the NGSS framework and Common Core Standards for upper grades http://youtu.be/UBj3XvEMyKE 
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February 18, 2014

Brian D. Boyd, Ed.D

Educational Programs Consultant
Instructional Resources Unit
California Department of Education

RE: Incorporating the California Education and the Environment Initiative into the new
Science Framework

To the California Department of Education:

As the author of the original California Education and the Environment Initiative (EEI)
legislation, I would like to submit these comments on the 2016 revision of the Science
Framework for California Public Schools, Kindergarten Through Grade Twelve (Science
Framework). I encourage you to view the EEI, California’s premier environmental education
effort, as a model when developing the new Science Framework. I believe it is imperative to
leverage the state’s investment in the EEI and to use it as a model to provide quality science
education.

‘When the Education and the Environment Initiative was signed into law in 2003 (Assembly Bill
1548 (Pavley. Statues of 2003) and AB 1721 (Pavley, Statutes of 2005)). the State of California
elevated the importance of teaching through the lens of the environment: the EEI is the first
environment-based curriculum of its kind to receive CA State Board of Education approval.l
The State subsequently dedicated significant resources to the development and implementation
of the EEIL Because of its quality and the critical need for people to make informed decisions
about the environment, the EEI has had bipartisan support throughout the last three
administrations, the tenures of two Superintendents of Public Instruction (Jack O°Connell and
Tom Torlakson®), three Secretaries of the Dept. of Natural Resources (Mike Chrisman, Mary
Nichols, and now, John Laird), and four Secretaries for the California Environmental Protection
Agency (Winston Hickox, Terry Tamminen, Alan Lloyd, and now, Matt Rodriquez).

One aim of the original legislation was to promote the incorporation of the environment into
science texts, the EEI legislation required that the Environmental Principles and Concepts
(EPCs) (the systems thinking principles that are the basis of the EEI) “shall” be considered for

! SBE approval in 2010; see hitp://wiw.califomiacei. org/History/default.hm.
2 Tom Torlakson was a Senate co-author of the EEI legislation.




[image: image3.jpg]spring 2014 (http://www.californiaeei.org/NGSSGuides/default.htm). Moreover, the Curriculum
is also responsive to Common Core, and the State of California has also created correlation
documents to identify specific Common Core standards addressed in each EEI Unit. The first 16
correlation guides are already available, with more guides due out in the immediate future
(http://www.californiacei.org/CoreGuides/default.htm).

The EEI represents a seminal effort to inform science instruction with relevant and engaging
information. With these new standards the State can hopefully begin to build upon and
strengthen this effort. I urge the Science Frameworks to:

1) Consider how the EEI systems thinking Environmental Principles and Concepts support
multiple aspects of the NGSS, and to identify EPCs as framework criteria;

2) Look to the EEI Curriculum as a source for specific questions when developing science
instruction and assessment in the classroom;

3) Use the EEI Curriculum format of the locally based “California Connections” as a model for
supporting NGSS’s call for local information; and

4) Use the EEI Curriculum as a model for engaging differentiated learning, and English
Language Learners.

Thank you,

Fnan ﬁa/w&?/

Fran Pavley
California State Senator
District 27




Jared Marr and Michelle French 

Science Focus Group Discussion Questions
I.
There are a number of conceptual shifts in the Next Generation Science Standards for California’s Public Schools Kindergarten Through Grade Twelve (NGSS) that are described in Appendix A of the standards. What guidance should the Science Framework for California Public Schools, Kindergarten Through Grade Twelve (Science Framework) provide to address these shifts, as well as new areas of emphasis in the standards and effective science instruction?

SHIFT 1
➢  The California Science Framework should honor the intent and scope of

Appendix A of the Next Generation Science Standards. Without the intent and scope of Appendix A remaining intact, we might as well abandon the implementation of NGSS right now. Teachers, administrators, and community members need to share in the development and understand the vision of NGSS. Each and every student in California should have equal opportunity to engage in the vision of NGSS.

➢  A user friendly visual representation/matrix of the scope and sequence of the
NGSS would illustrate the shared responsibility of all teachers. If one teacher drops the ball, his or her students will be at a great disadvantage. The

content foundation will be weakened. Because of the arrangement of DCIs, often students (especially in elementary grades) will not be exposed to Core Ideas from year­to­year. Perhaps in this section, a matrix providing the “big picture” of the standards be provided; then, within each domain, the matrix

could be more specific for that content area.
SHIFT 2

SHIFT 3
SHIFT 4

➢  Educator’s must not teach standards as before, they are not “checklists” to
be marked off. Rather, teachers must prepare their students for the performance expectations by guiding students using all 3 dimensions. Written in the standards are suggested practices and crosscutting concepts. Teachers must understand that it is their responsibility to use them when teaching the core concepts; that they will teach a concept using one or two practices along with a crosscutting concept. Then they will repeat the process using other practices and crosscutting concepts. This process continues throughout the school year, the end result being lessons that exposed students to content, all eight practices multiple times, and all seven crosscutting concepts at various times. Science is not just what you know; it’s how you know it.
➢  Each PE demands a practice and possibly also a crosscutting connection as
well as particular disciplinary knowledge.

➢  It is extremely important that science is taught at ALL grades. The progressions provided express what students should know and be able to do at the end of a specific grade band. If the prior grades do not receive a science education, they will not be able to meet the performance expectations. If there are “gaps” in a students education due to a teacher not providing the education the child deserves. Then, SHIFT 3 will not happen.

➢  To truly understand that the focus is on core ideas, not necessarily the facts associated with them:

More of this:

1.  Students engaged in the Practices

2.  Student discourse and argumentation

3.  Student developed MODELS

4.  Open ended problem solving including engineering design

5.  Guide on the Side

Less of this:

1.  Detailed vocabulary

2.  Disconnected lessons

3.  Rote problems & rote memorization

4.  Teacher lecture (Sage on the Stage)
SHIFT 5
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SHIFT 6

➢  Provide teachers with an idea of what science and engineering practices

“look” like in their classroom.

○
Provide VIGNETTES similar to the one’s found in the ELA Framework.

➢  Emphasize that the science and engineering practices does not necessarily
imply that something must be built; instead emphasize the essence of the

practices.

➢  Use the Engineering Design Process

➢  Promote Project Based Learning (PBL)

➢  Integrate subjects into a STEM activity, lesson, project

➢  Incorporate Science Olympiad and/or MESA

(Mathematics­Engineering­Science­Achievement)
SHIFT 7

➢  Provide examples of engaging science lessons; give a Lesson Framework
(give VIGNETTES similar to the one’s in the ELA Framework)

➢  The demands for our students have changed:

1.  More and more jobs require technical and scientific capabilities.

2.  More and more decisions (both personal and political) require understanding of complex scientific issues.

➢  Students must be provided with teachers who are well­trained in science
education pedagogy and content, schools that are well­equipped for science instruction, and adequate time is provided for science instruction.

➢  All students should be given equal access to a high­quality science
education; it is unfair for students to be labeled as “uninterested” in science if they have never been allowed access to the content in the first place. (Framework p. 285)

➢  Early engagement is crucial; if we wait to teach science until upper
elementary/middle school, students may not have created an identity that includes that of being a scientist. (Framework p. 286)

➢  Teachers need to understand that the NGSS is aligned to CCSS. This means that teachers should not be “putting” lessons back into their

calendars; just because you used to teach a particular topic, a topic you love, does not mean you should still teach it. If it has been moved (down a grade level, or up) then do not put it back. Your students may not have the math

skills required to fully understand the science content.
II.

How should the Science Framework support access to standards­based curriculum for all students, including students with disabilities, gifted students, English Language learners, young women, and other student groups?

○
Teachers need to understand that good teaching and strong pedagogy are essential; scaffolding will be required. With this in mind, provide “sample” lessons that can be used as exemplars. Possibly, add further clarifying statements and assessment boundaries for students with disabilities.

○
The Draft ELA/ELD Framework states, “...ELs learn to use English as they simultaneously learn content knowledge through English.” “All teachers must attend to the language needs of their ELs in strategic ways that promote the simultaneous development of content knowledge and advanced levels of English.” “Integrated ELD, in which all teachers with ELs in their classrooms use the CA ELD Standards in tandem with the focal CA CCSS for ELA/Literacy and other content standards,..”

○
ELD teachers and classroom teachers must communicate and collaborate

with each other regarding the progress of their EL students. “Rather, content teachers need to know enough about language to support their ELs at different English language proficiency levels…, and it means that ELD teachers/specialists need to know enough about content to ensure that ELs are developing the language of the disciplines and of specific disciplinary topics in order to be successful in their core content coursework.”

○
The IQC should consider having ELD specialists as a part of the writing committee and/or part of the review committee.

○
Relevance makes rigor possible. When addressing gender issues, connections must be made between high­quality content and relevant , engaging scenarios for all populations.

III.

Assessment of student progress is essential for student success. What information would you include in the Science Framework to provide support for effective student assessment within the classroom?

○
Greater detail within the DCI’s.

○
Sample assessments that include insight on “how to” design a quality assessment.

○
Highlight what formative assessment will look like. Teachers need to understand that the PE are the ultimate goal. With that in mind, what types of formative assessments will guide instruction? How will teachers identify where students have holes?  Teachers now not only need to identify holes in content, but also now in crosscutting concepts and science and engineering practices in advance of administering the final PE assessment.

IV.
What type of guidance should the Science Framework provide for a Local Education Agency (LEA) that is choosing a learning progression for the middle grades?

○
Provide insight into what type of summative assessment will be given

(cummulative or single subject).

○
Provide data that supports the idea that the “integrated” approach creates a more holistic understanding of science concepts that allows students to better understand connections.

Ideas shared by LACOE:
○
The Science Expert panel created lists of pros and cons for each option­ provide these to the districts
○
This question needs to include High school as well Districts need
information about State Assessments as well
○
The High school choice will be informed by what courses UU, and community colleges accept
○
Please don’t make districts choose between preparing their kids for NGSS and preparing them for college entrance requirements­ make sure the systems align
V.
In what ways should the Science Framework support the implementation of the California “Common Core State Standards: Reading Standards for Literacy in Science and Technical Subjects (6­12) and Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects (6­12)”?

○
The connection boxes must be promoted; teachers need to see that the

NGSS and CCSS are aligned.

1.  The connection box connects the science standards to the RST’s & WHST’s.

○
A well­designed lesson around the Performance Expectations, the 3

Dimensions and the Connection Box, is a Common Core lesson: mathematics, reading, writing, speaking and listening will be included to support content acquisition.

○
Make it clear that literacy doesn’t mean the same thing in science and ELA­ “evidence” doesn’t mean the same thing!

1.  Science Literacy is different from literacy in ELA; Science has its own language.

VI.     How should the Science Framework provide guidance to teachers to help motivate, foster enthusiasm, and prepare students for careers in science and science­related fields?

○
Students will be motivated and enthusiastic about science if teachers make it relevant.

○
Students will be motivated and enthusiastic about science if they see the connection to the subject and their future...jobs/careers, money, a better future, making a difference for their families/communities/world.

○
Make it clear that the Science and Engineering Practices are an essential piece of NGSS. The practices provide students with an opportunity to actively engage in Science & Engineering; to do what scientists and engineers do...Science is NOT passive, it is active.

○
Promote the Engineering Design Process and the 5E Model.

○
Promote Project Based Learning (PBL), Linked Learning, and Career Tech

Education (CTE).

VII.

Finally, what other guidance, that does not fit in any of the questions above, would you suggest to improve the Science Framework to support kindergarten through grade twelve standards­based instruction and curriculum aligned to the NGSS?

○
Classroom Size

1.  In honoring the Science and Engineering Practices, fewer numbers of students in lab classes will allow for more rigorous content to be experienced.

2.  As students have more opportunity to behave as scientists, their lab experiences should increase.

3.  Safety in middle and high schools should be a foremost priority.

When class sizes in lab classrooms increase, so does the potential for injury to students and faculty.

○
We must show them the connection b/n CCSS and STEM!!! This is why it’s “important” and why they should care/be interested. Show them that this benefits their students!

○
Chapter on Lesson Design

1.  Include a section on “BUNDLING” as a means of lesson design.

2.  To honor the Science and Engineering Practices, lesson design should have a focus on what the students are doing throughout the lesson and how the teacher is facilitating/guiding the students­student centered

3.  Lesson design examples should include models of the 5E Lesson Design and Conceptual Flow (K­12 Alliance), The Science Literacy Framework (Success in Science), and scaffolded inquiry (teacher guided to student developed).

4.  Lesson design should account for the inclusion of explicitly teaching the Science and Engineering Practices as singular elements and as they are embedded in the Performance Expectations.

5.  Lesson design should make explicit connections to Common Core

State Standards­ELA and Math.

6.  Examples of lesson plans/vignettes are provided.
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Greater Los Angeles Office
28720 Roadside Drive

Suite 200
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February 28, 2014

Mr. Tom Adams

Director, Curriculum Frameworks and Instructional Research Division
Department of Education

1430 N Street

Sacramento, CA 95814

RE: California High School Science Curriculum: Neuroscience
Dear Mr. Adams:

On behalf of The ALS (Amyotrophic Lateral Sclerosis) Association Golden West
Chapter, we are writing to urge you to include a course on neuroscience in
California’s high school science curriculum.

The Golden West Chapter is a not-for-profit organization dedicated to the fight
against ALS through research, patient and community services, advocacy and
public education. The Golden West Chapter serves 31 counties in California,
including the Bay Area and Los Angeles. The mission of the Golden West
Chapter is to advocate for increased funding for ALS research, support for
people with ALS, their families and caregivers and advocacy for public policies
that respond to the needs of people with ALS, as well as vital state and federal
resources that are needed to assist patients and their families affected by this
cruel disease.

As you develop the Common Core science framework, we encourage you to
include in the science curriculum courses that inspire more students to go into
the field of neuroscience. With the President's Brain Initiative being put center
stage and the emphasis the National Football League is placing on head injuries
and related neurological maladies, the subject is timely and topical - and
broader than any specific disease. Funding assistance may be available through
a variety of sources, e.g., S TEM [Science, Technology, Engineering and
Mathematics] Grants.

Given the exciting scientific developments that are happening now in the field,
this area of science likely will attract more interest and a larger following in the
future. Also, neuroscience is driving research and practice in so many areas,
including child development and early education. Early student exposure to the
subject will translate into more neuroscience researchers in the future.
Students who intend to pursue neuroscience will benefit greatly from a proper
grounding in the subject.

Future research in this area will ameliorate the horrific effects of a variety of
neurological diseases and develop effective treatments and, ultimately, cures
for them. One such disease, ALS — often referred to as Lou Gehrig's disease — is
a confounding, degenerative disease of the motor nerves that causes
progressive weakness of all voluntary muscles. People with ALS become unable
to move, swallow, speak and breathe without assistance. In all circumstances,

Prone 818.865.8067
fax 818.865.8066

Mailing Address:
PO Box 565

Agoura Hills, CA 91376-0565

Greater Bay Area Office
One Embarcadero Center

Suite 1530

San Francisco, CA 94111

PHoNE 415,904,2572
fax 415.904,2573

Member National Health Council
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As we understand it, presently various aspects of neuroscience are integrated
into courses on human anatomy and physiology, although a rigorous study of
the brain does not get as much — or perhaps any - attention, possibly due to
time constraints. We have attached copies of some pertinent science materials
now being taught in California high schools. If it would be helpful, we would
endeavor to provide the names and contact information of a couple of
California high school science educators who are familiar with the subject.

Thank you for your consideration of this issue. Please feel free to contact us
with any questions or concerns.

We look forward to hearing back from you.

Sincerely,

Fred Fisher
President and CEO

Dean Rasmussen
Advisory Trustee

Jim Barber
Advisory Trustee

Member National Health Council




Appendix A

Cited Research and Resources

A list of resources and research cited in oral and written comments
	Publications/Journal Articles

	Bloom: http://en.wikipedia.org/wiki/Benjamin_Bloom, B. S.; Engelhart, M. D.; Furst, E. J.; Hill, W. H Krathwohl.;  http://en.wikipedia.org/wiki/David_Krathwohl, D. R. (1956). Taxonomy of educational objectives: The classification of educational goals. Handbook I: Cognitive domain. New York: David McKay Company.

	The Hot Zone: A Terrifying True Story by Richard Preston, 1995, Knopf Doubleday Publishing Group

	National Research Council. A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. Washington, DC: The National Academies Press, 2012. Appendices, A and E

	National Research Council. Developing Assessments for the Next Generation Science Standards . Washington, DC: The National Academies Press, 2013.

	The Science Safety Handbook for California Public Schools, 2012 Edition, published by the Department of Education, 1430 N Street, Sacramento, CA 95814-5901. © 2012 by the California Department of Education

	Webb, Norman L. and others. “Web Alignment Tool” 24 July 2005. Wisconsin Center of Educational Research. University of Wisconsin-Madison. 2 Feb. 2006. (Depth of Knowledge)

	“Write to Learn Science” by Bob Tierney, ISBN 978-87355-246-2, published by the NSTA Press

	Websites and Resources

	California Education and the Environment Initiative (EEI) http://www.californiaeei.org


	California State Science Fair, http://www.usc.edu/CSSF


	Phet Interactive Simulations, https://phet.colorado.edu


	Response to Intervention, http://www.rti4success.org [the preceding link is no longer available]


	Sally Ride Science Educator Institutes https://sallyridescience.com


	Universal Design for Learning, http://www.udlcenter.org



Appendix B

Public Comment from a workshop at the California Science Teachers Association’s 2013 California Science Education Conference, in Palm Springs
Effective Science Instruction 

· The framework needs to give examples of how students develop and use models.

· Please provide guidance in how to teach the different practices of science.

· Please discuss how teachers can expand math and sciences across the board.

· The framework needs to stress importance of dedicated science instruction grades K-5.

· Provide a list of current and future science careers.

· The framework needs to provide guidance and examples of how to effectively engage students in discourse around claims and evidence.

· There needs to be an emphasis on hands on science.

· Provide a sequence so that it creates continuity from grade to grade, thus alleviating the issue of repeating standards. 

· There needs to be a discussion on inquiry based classes while making sure that students have the content they need to be successful at the next level.

· The framework should discuss differentiation for students with disabilities, English language learners, and gifted students. 

· Please provide delineation between introduction and mastery of the curriculum. 

· There needs to be a discussion on how to support English language learners and more strategies that go beyond vocabulary and definitions. 

· Provide implementation modes based on realistic class sizes (53 minutes and 45 children).

· The framework needs to discuss how to help students to develop critical thinking skills. 

New Areas of Emphasis

· The framework should be a multimedia document that provides videos of the CA NGSS in action. 

· The framework needs to provide a lot of examples. Furthermore, the examples need to be clear when it is an example versus mandatory.  Please provide a discussion that instructs administrators that they are examples not mandates.

· Please give a clear explanation of what it means to design, evaluate, and refine.

· Explain how each of the 4 domains and sub-strands interconnect and how they are related and apply to real-world scenarios.

· Please explain how students will be assessed so that teachers know how to teach them.

· The framework needs to address the high school level and how the standards will be divided into course titles.

· Please provide a section for administrators how to assess science teachers.

· Please provide a pacing guide so that teachers will know what to teach and when.

· The concept of bundling that Steven Pruitt discusses needs to be addressed.

· Please provide case studies and research based on NGSS.

· The framework needs to give real examples of implementation.

· Please offer a guide on realistic expectations for administrators.

· Provide adequate guidance to support teachers with information containing a deep explanation of the important concepts and then an explanation that assessment will be a byproduct.

· The framework should try to focus on making sure the kids can achieve, and provide realistic expectations.  It should not set unrealistic analytical skills that kids are not mature enough to comprehend or process.

· If we have a multiple choice test…will there be a writing component?

· The framework should give clear methods to make sure that materials are accessible to all socio-economic groups.

Final Thoughts

· The framework should give a unit planning organizer or template to arrive at each performance expectation because the performance expectation is the endpoint.

· Please provide a description for the middle grade level and what is each teacher and students is responsible for at each grade. 

· There will be a need for consumable materials in science:  please provide guidance for schools to purchase these items and where to get funding. 

· Please ensure that the expectations are age appropriate for our kids, some expectations are inappropriate for some of the grade levels in which they are represented.

· Provide a website specifically for exemplar lessons that are specific to a performance expectation at each grade level.

· The framework should examine additional approaches in strategies for students that are below grade level ability.

· There should be a set book of labs at each grade levels that are required which contain a set of materials that are required to be purchased.

· Describe the different types of materials that need to be purchased.  

· Describe middle and high school labs and the materials that should be used.  

· Define how far teachers need to go with a performance expectation.  

· Please describe class size and fire hazards, identify lab safety and a picture of the ideal lab classroom. 

· Please make sure that the framework highlights the major shifts of the CA NGSS and that it focuses on each one.  

· Maybe the framework should compare our classroom structure with other countries and identify model lessons from other countries.

· Provide model lesson plans with different approaches and materials.  Please go beyond the typical strategies.  

· There needs to be a vocabulary glossary with student friendly definitions.

· For the middle grades (6, 7, and 8) where are kids going to catch up if they missed materials going from a domain specific model to an integrated model- or vice versa.

· There should be mandatory professional development across grades and districts.

· Please provide recommended readings that are structures by lexile reading levels.

· Discuss the overarching themes and a step by step process on how to build a high level of achievement.

· Professional development is essential.  The framework should contain videos online, there is no time to wait until conferences. The framework should identify current webinars to support teachers. 

· Please provide multiple choice questions that are dynamic and contain higher level thinking. Multiple subject teachers may teach numerous subjects and may not have time for grading science assessments.  

· Design a plan to connect with the local college and universities.  This will enable students to see the value in that they are learning and help student think about their future and their careers. 

· The framework needs to be a living document.  You must be able to go back and change the document and improve it as new links and technology is developed.

· The framework should mandate that assessment results of the state assessment be available the same school year.

· Please provide guidance on AP (Advanced Placement) or IB (International Baccalaureate) classes at the high school level. 

· Kids need to be critical thinkers!
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� California’s Environmental Principles summarized: (1) People Depend on Natural Systems; (2) People Influence Natural Systems; 3) Natural Systems Change in Ways that People Benefit from and Can Influence; (4) There are no Permanent or Impermeable Boundaries that Prevent Matter from Flowing Between Systems; (5) Decisions Affecting Resources and Natural Systems are Complex and Involve Many Factors. � HYPERLINK "http://www.californiaeei.org/WhatsTaught/EPandC.htm" �http://www.californiaeei.org/WhatsTaught/EPandC.htm� 
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