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	CALIFORNIA STATE BOARD OF EDUCATION
MARCH 2009 AGENDA

	SUBJECT

Science Framework for California Public Schools, Kindergarten Through Grade Twelve: Approval of Guidelines for the Curriculum Framework and Evaluation Criteria Committee, and Appointment of Members to the Curriculum Framework and Evaluation Criteria Committee. 
	 FORMCHECKBOX 

	Action

	
	 FORMCHECKBOX 

	Information

	
	 FORMCHECKBOX 

	Public Hearing


	RECOMMENDATION


The California Department of Education (CDE) recommends that the State Board of Education (SBE) approve the recommendation of the Curriculum Development and Supplemental Materials Commission (Curriculum Commission) for the update of the Science Framework for California Public Schools, Kindergarten through Grade Twelve (Science Framework).This includes approval of the guidelines for the Curriculum Framework and Evaluation Criteria Committee (CFCC), and appointment of members to the CFCC, including the appointment of applicant number 3 to serve as Chair of the CFCC.

	SUMMARY OF PREVIOUS STATE BOARD OF EDUCATION DISCUSSION AND ACTION


July 9, 2008: The SBE approved a plan for the update of the Science Framework, including a timeline and application for the CFCC. The timeline included an accelerated schedule between the adoption of the Science Framework and the next adoption of kindergarten through grade eight (K-8) instructional materials. 

January 9, 2008: The SBE adopted new regulations that are contained in the California Code of Regulations, Title 5 (5 CCR), Education, governing the curriculum framework and instructional materials adoption process. 

November 9, 2006: The SBE adopted instructional materials in science for K-8. 

March 10, 2004: The SBE approved the modified Criteria for Evaluating Instructional Materials in Science, Kindergarten through Grade Eight. 

February 6, 2002: The SBE adopted an updated edition of the Science Framework that incorporated the content standards.
October 9, 1998: The SBE adopted the Science Content Standards for California Public Schools, Kindergarten through Grade Twelve. 

	SUMMARY OF KEY ISSUES


California Education Code (EC) Section 60200(c)(6) currently requires that the evaluation criteria for an instructional materials adoption be provided to publishers at least 30 months in advance of SBE action on that adoption. As a result of the court case HINDU AMERICAN FOUNDATION, et.al. Case No. 06 CS 00386, and the rulemaking process for the 5 CCR that followed as a result of that case, work on the Science Framework was delayed. The CDE sought legislative relief to conduct the Science Framework update on an expedited basis. Assembly Bill 2932 (Karnette), Chapter 149, Statutes of 2008, empowered the SBE to adopt the updated Science Framework 
24 months in advance of the 2012 Science Primary Adoption. This corresponds to the timeline adopted by the SBE on July 9, 2008. 
At the January 29-30, 2009, Curriculum Commission meeting, the following actions were taken: 
1. Guidelines for the CFCC
The Curriculum Commission acted to recommend guidelines to direct the work of the CFCC. These guidelines are based on the following: (1) statutory requirements, 
(2) the CFCC plan approved at the May 15-16, 2008, Curriculum Commission meeting and at the July 9, 2008, SBE meeting; (3) comments from the four focus groups held in October 2008; and (4) comments received from the public through December 2008. 
The CFCC will prepare a draft document with the CDE-contracted professional writers. The document will then be reviewed by the members of the Curriculum Commission Science Subject Matter Committee before submission to the full Curriculum Commission for approval and recommendation to the SBE.

A report on the four focus group meetings, including summaries of comments made by focus group members and members of the public, is included as Attachment 4 to this item. Public comments received in writing regarding the Science Framework are summarized in Attachment 5. The proposed guidelines are provided as Attachment 3. Copies of all written public comments received are available for viewing in the SBE Office. 
2. Recommendation of Applicants to the CFCC
The Curriculum Commission took action to recommend applicants for the CFCC to the SBE. The 5 CCR, Section 9511 requires that a majority of the CFCC be comprised of kindergarten through grade twelve teachers at the time of appointment. Furthermore, at least one member must have experience teaching English learners (ELs), and at least one member must have experience teaching disabled students. Of the recommended teacher candidates, all except for number 6 indicated that they have experience teaching English learners on their applications. Two of the recommended candidates, numbers 2 and 21, have doctoral degrees in a science or a related science field and thus are eligible for appointment as Content Review Experts.
SUMMARY OF KEY ISSUES (Cont.)
The Curriculum Commission recommends the following applicants to the SBE for appointment to the CFCC:
Teacher Candidates

	Application
Number
	First Name
	Last Name
	Position
	Employer

	1

	Robert
	Sherriff
	Middle School Teacher
	San Juan Unified School District—Winston Churchill Middle School

	2

	Michal
	Danin-Kreiselman
	High School Teacher
	Los Angeles Unified School District—Kennedy High School

	6

	Katherine
	Ward
	High School Teacher
	San Mateo Union High School District—Aragon High School

	15

	Kevin
	Fairchild
	High School Teacher
	San Dieguito Union High School District—La Costa Canyon High School

	16

	Barbara
	Scott
	High School Teacher
	Los Angeles Unified School District—Northridge Academy High School

	20

	Marianna
	O’Brien
	Middle School Teacher
	Santa Monica-Malibu Unified School District—Lincoln Middle School

	26

	Mary
	Pella-Donnelly
	Middle School Teacher
	Chico Unified School District—Chico Junior High School

	27
	Robin
	Van Vorhis
	Elementary Science Specialist
	Irvine Unified School District—Brywood Elementary

	28
	Cheryl
	Frye
	Middle School Teacher
	Menifee Union School District—Menifee Valley Middle School

	30
	Marianne
	O’Grady
	Elementary School Teacher
	San Francisco Friends School

	37
	Gail
	Atley
	High School Teacher
	Inglewood Unified School District—Inglewood High School

	38
	Susan
	Boudreau
	Middle School Teacher
	Orinda Union School District—Orinda Intermediate School

	40
	Jeannine
	Mendoza
	Elementary School Teacher
	Los Angeles Unified School District—Charnock Road Elementary School


	SUMMARY OF KEY ISSUES (Cont.)


Non-Teacher Candidates

	Application Number
	First Name
	Last Name
	Position
	Employer

	3


	Michael
	Horton
	Science Coordinator
	Riverside County Office of Education

	5


	Jonathan
	Janzen
	Instructional Consultant-Science
	Tulare County Office of Education

	9


	Kenneth
	Brown
	Senior Engineer
	NASA’s Jet Propulsion Laboratory

	14


	Melanie
	Brown
	High School Academic Support Teacher
	Sweetwater Union High School District

	21
	Danine
	Ezell
	Project Specialist 
	San Diego County Office of Education

	25


	Peter
	A’Hearn
	K-12 Science Specialist
	Palm Springs Unified School District

	36


	Lynn
	Whitley
	Director of Education
	University of Southern California—Wrigley Institute for Environmental Studies


The Curriculum Commission also took action to recommend that the SBE appoint applicant number 3 to serve as Chair of the CFCC. 

A demographic report on the applicants is included as Attachment 2 to this item. Short biographies of the applicants are included as Attachment 1 to this item. A complete set of applications is available for viewing in the SBE Office. 
	FISCAL ANALYSIS (AS APPROPRIATE)


The cost for a major update to a curriculum framework can exceed $400,000. This includes the expenses of the CFCC; the contract for a primary writer; focus groups and other public meetings; the costs of editing, formatting, and printing the document; and other costs associated with the procedures mandated in the 5 CCR for the adoption of curriculum frameworks. Framework development costs are partially covered by income from the sale of the previous framework. The estimated general fund expenditure over the two-year time frame is $328,186. The total cost is $728,186.
	ATTACHMENT(S)


Attachment 1: Short Biographies of Curriculum Framework and Evaluation Criteria Committee Applicants (20 pages)

Attachment 2: Demographic Profile of Curriculum Framework and Evaluation Criteria Committee Applicants (1 page)

Attachment 3: Draft Curriculum Framework and Evaluation Criteria Committee Guidelines for the Science Framework for California Public Schools, Kindergarten through Grade Twelve (4 pages)
Attachment 4: Science Framework for California Public Schools, Kindergarten through Grade Twelve Focus Group Report (35 pages)

Attachment 5: Public Comments Received in Writing Regarding the Science Framework for California Public Schools, Kindergarten Through Grade Eight Update 
(5 pages)
Demographic Profile of
Curriculum Framework and Evaluation Criteria Committee Applicants
	Curriculum Framework and Evaluation Criteria Committee Applicant Data


Total Applicants: 40
Many applicants indicated Grade Level Experience at more than one level. 
Many applicants indicated more than one Profession.
	Gender
	
	Region
	
	Grade Level Experience
	
	Profession
	

	Male
	11
	Northern
	4
	K-2
	7
	Administrator
	3

	Female
	22
	Central
	9
	3-5
	11
	Teacher
	20

	Decline to State 
	 7
	Southern
	27
	6-8
	21
	Teacher with non-classroom assignment
	6

	
	
	
	
	9-12
	24
	Parent
	11

	
	
	
	
	Other
	12
	Community Member
	8

	
	
	
	
	
	
	Other
	11


	Standards Development Experience
	6
	Curriculum Framework Experience
	11
	English Learner Experience
	33
	Special Education Experience
	31


	Eligible for Serving as a Content Review Expert (must have a Ph.D. degree in a field of science) 
	9


DRAFT 

Curriculum Framework and Evaluation Criteria Committee Guidelines for the Science Framework for California Public Schools, 
Kindergarten through Grade Twelve
The following draft guidelines are based on statutory requirements, information provided at the January 2009 meetings of the Curriculum Development and Supplemental Materials Commission (Curriculum Commission) and the State Board of Education (SBE), feedback from the four focus group meetings held in October 2008, and public comment. 

The guidelines recommended by the Curriculum Commission and approved by the SBE will direct the work of the Curriculum Framework and Evaluation Criteria Committee (CFCC). 

1. In general, the updated Science Framework for California Public Schools, Kindergarten through Grade Twelve (Science Framework) shall:

· Keep the basic overarching goals and objectives of the current Science Framework.

· Be aligned to the state-adopted science standards adopted by the SBE in October 1998, and show the spiral connection between grade-level standards and skills.
· Retain the narrative format, revised to reflect a more positive tone using action verbs, adding depth to the background information including specific strategies and inquiry-based activities.
· When appropriate, follow the organization and design of other standards-based frameworks.
· Retain the “State Board of Education Policy on the Teaching of Natural Sciences.”

· Include guidance, resources and references for more standards-based hands-on activities.

· Be easy to use both for teachers with educational backgrounds in science, and those without such experience.
· Include information that supports the development of academic and content-specific vocabulary.
· Incorporate the Environmental Principles and Concepts (EP&C) into the Science Framework.
2. Revise the chapter on assessments, including the integral role of Investigation and Experimentation standards as part of assessments. 

The framework should include different types of assessments that test student mastery of higher order thinking skills. The chapter should include the following information:

· Assessments should be based on multiple measures of student ability, and include a variety of techniques for various learning styles and levels of readiness.

· Guidance for teachers on how to use a variety of assessment data, including entry-level/diagnostic, progress monitoring, and summative assessments, to shape instruction.

· Suggestions for performance assessments and other creative ways of assessing student mastery of the material, with examples of effective assessments and rubrics.

· Information regarding the current statewide assessment system in science.

· The latest scholarly research on effective assessment strategies. 

3. Update the chapter on universal access, to include strategies for differentiating instruction to meet the needs of all students, including English learner (ELs), students with disabilities, and advanced students. This chapter should support teachers in providing standards-aligned instruction to all learners to close the achievement gap.

The CFCC should use universal access chapters from recent frameworks as models, with adaptations for those elements that are unique to science instruction. This chapter should include the following information:

· Suggestions for making academic vocabulary accessible to all students.
· Specific models of differentiating instruction. 

· Specific support strategies for: 

· ELs

· Advanced learners

· Students with disabilities

· Students with reading skills below grade level 

· Support for teachers in meeting the needs of students with diverse cultural and educational backgrounds. 

4. Revise the chapter on instructional strategies and professional development, to provide guidance to both new and experienced teachers of science. 

This chapter should include the following information: 

· Instructional strategies based on current and confirmed research that support student engagement in the science curriculum and incorporate science inquiry skills. 

· Support for the use of technology in the science classroom.

· Examples of different methods of instruction. 

· Support for a collaborative teaching model that encourages teachers to work with colleagues across subjects and grade levels. 

· Resources on professional development opportunities.

· Information for district administrators to support the science curriculum and instruction.

5. Update the narrative to reflect current and confirmed scholarly research in science, and changes in California and the United States since the last edition of the Science Framework was published.
6. Add new material to reflect new scholarship and new emphases in science education. 
· Add professional resources, references, and organizations. 
· Add a chart to the Science Framework demonstrating vertical and horizontal alignment of standards and skills. 

· If possible, include on a CD–ROM the list of recommended literature in science that is currently being updated by the California Department of Education.  
7. Statutory Requirements

The framework update must reflect changes in statute affecting the science curriculum and instructional materials that have been enacted since the last revision of the Science Framework, in addition to continuing statutes. These statutes require that certain topics may need to be referenced in the Science Framework. These include, but are not necessarily limited to, the following topics: 

· The availability of sufficient textbooks and other instructional materials in the core curriculum areas, including science, and science laboratory equipment for grades nine to twelve as appropriate (California Education Code [EC] Sections 33126[6] [B] and 60119).

· Teacher assignment to a class for which the teacher lacks subject matter competency (EC Section 35186[4][e][2][C]).

· Maximum weight standards for textbooks for students in elementary and secondary schools (EC Section 4915).

· Adopted course of study for grades one to six in science include the biological and physical aspects of science, with emphasis on the processes of experimental inquiry and on the place of humans in ecological systems (EC Section 51210[d]).

· The objectives of a credentialed teacher designated as a science coach by a governing board of a school district (EC Section 51210.3).

· Adopted course of study for grades seven to twelve in science includes the physical and biological aspects with emphasis on basic concepts, theories, and processes of scientific investigation, the place of humans in ecological systems, and appropriate applications of interrelation and interdependence of the sciences (EC Section 51220[e]).

· The EP&C developed by the California Environmental Protection Agency and adopted by the SBE (Public Resources Code Section 71301).

The Curriculum Commission and the SBE direct the CFCC to incorporate the following topics, referenced in code and required in instructional materials, into the evaluation criteria for kindergarten through grade eight: 

· Humanity’s place in ecological systems and the necessity for protection of our environment (EC Section 60041, and Public Resources Code Section 71301).

Science Framework for California Public Schools

Kindergarten through Grade Twelve
Focus Group Report

This report summarizes the comments made by focus group members and members of the public at the four focus group meetings held to solicit public input on the Science Framework for California Public Schools, Kindergarten through Grade Twelve (Science Framework). 

The following seven questions were the basis of the focus group discussions:
1. What information would you include in the Science Framework about guidance for improving classroom instruction in science? How should instruction reflect the dynamic and changing nature of science? What information about professional development for science teachers do you think would be most useful for practitioners?

2. If we revise the chapter on Universal Access in the Science Framework, what information would you include or what information would you change to help teachers provide access to the standards-based curriculum to all students? How would you improve support for English Learners (ELs)? How can the Science Framework support academic rigor while helping to close the achievement gap?
3. How might Environmental Principles and Concepts (EP&C) be incorporated in the Science Framework to support an environment-based, standards-aligned curriculum for elementary and secondary schools? 
4. The current criteria in the Science Framework calls for instructional programs in kindergarten through grade eight (K-8) to include hands-on activities that compose at least 20 to 25 percent of the instructional program. What additional guidance would you like to see in the Science Framework regarding hands-on science activities? 

5. The Science Framework includes criteria for evaluating textbooks and instructional materials for K-8. What would you like to see in future textbooks and instructional materials?

6. If we update the chapter on Assessment in the Science Framework, what information would you include to provide support for teachers in this area? What information about assessment and the Investigation and Experimentation standards would you recommend be included in the Science Framework?
7. Finally, what other revisions that do not fit into any of the categories above would you suggest to improve the next edition of the Science Framework?
At each of the focus group meetings, members of the public were invited to provide comments, either orally or in writing. Those comments are recorded in table format following the notes of each focus group discussion. 

All of the meetings were audio recorded, and copies of those recordings are available from the California Department of Education upon request.

Focus Group 1: October 23, 2008, Riverside County Office of Education, 

2300 Market Street, Riverside

Focus Group Members Present

Pete A’Hearn, Palm Springs Unified School District

Gail Atley, Inglewood High School
Sharon Eaton, Panorama High School

Cheryl Frye, Menifee Middle School

Laurel Farnsworth Hall, Summit Intermediate School (Etiwanda)

Sharon King, Palisades Charter High School (Pacific Palisades)

Joy Peoples, Virtual High School, Riverside Unified School District

Tricia Radojcic, Bella Vista Middle School (Temecula)

Susan Singh, Ferndale Elementary (Los Angeles)

Leslie Stotlar, Marshall Fundamental Secondary School (Pasadena)

Suzanne Stotlar, Rancho Verde High School (Moreno Valley)

Emily Williams, South Pasadena Middle School

(Commissioners: Linda Childress and Monica Ward)

Focus Group Discussion Notes
1. What information would you include in the Science Framework about guidance for improving classroom instruction in science? How should instruction reflect the dynamic and changing nature of science? What information about professional development for science teachers do you think would be most useful for practitioners?
· Include guidance for teachers on how to make science relevant to students.

· Chapters 3 to 5 provide inconsistent background information for teachers; need to provide specific information, e.g., page 108, and tie specific activities to specific standards.

· Need to clearly identify what is teacher background as compared to student information in the narratives and background information.

· Need to include more research-based inquiry strategies for instruction, especially for elementary teachers to help build confidence in the content.

· Sample lessons and labs should be included as demonstration examples for teachers, including reflection time.

· Resources and references should be provided, such as the American Association for the Advancement of Science Project 2061 and their free Web seminars on “Introduction to the Atlas of Science Literacy.”

· Include a chart or graphic that clarifies the spiraling of the standard strands and how they align vertically and horizontally so teachers can see where a standard was previously taught and where it will be taught in the future.

· Investigation and Experimentation standards are skills-oriented and need more instruction description and detail with connection to other standards, as well as more explanation regarding difference between hypothesis and conjecture. 

· Skills being developed and taught need to be connected to standards at each grade level and their mastery levels identified. 

· Science misconceptions and tools to correct them need to be identified and included for teachers.

· Pre-assessments needed to show guidance about prior knowledge.

· Background information and specific strategies for teachers need to be better organized, perhaps identify with “user-friendly headings” like prior understanding, future use, common misconceptions, cultural background or levels, ELs, and vocabulary words.
· Inquiry is nature of science and should be explained thoroughly.

· Need to include practical hands-on approach to topics, not crafts-on activities.

· Include more reference to science documents and resources and less about the Reading/Language Arts Framework for California Public Schools, Kindergarten Through Grade Eight.

· Demonstrate opportunities using science to integrate with other content areas, including math, writing, and reading.

· Connect current events and real world examples, including how there is no right answer in science; also add science contributions from other countries.

2. If we revise the chapter on Universal Access in the Science Framework, what information would you include or what information would you change to help teachers provide access to the standards-based curriculum to all students? How would you improve support for ELs? How can the Science Framework support academic rigor while helping to close the achievement gap? 

· Emphasize that science is good for visual, kinesthetic learners who sometimes struggle in school.

· When working with ELs, do not dumb down or lower standards, but add better or more academic/science language or terms.

· More visual, speech and picture-based learning needs to be included.

· Include terms or key vocabulary in other languages for teacher and students, not just Spanish.

· Rigor needs to be defined.

· Develop essential understandings for each level and identify what is most important.

· The needs of advanced learners should be better addressed, including ways to add more depth or inquiry opportunities in the real world for enrichment or to help students accelerate. 

· All modalities or multiple intelligences need to be addressed and access provided to all students, including average and above average students.

· For ELs, include Specially Designed Academic Instruction in English (SDAIE) strategies and learning the concepts first. 

· Similar rubrics should be added for all grade levels.

· Information in the chapter on universal access is presented backwards; students should first be experiencing hands-on activities followed by the reading and writing. 

· Recommendation should be reversed to support 80 percent hands-on experiences and 20 percent reading and other activities. 

· Currently, the Science Framework supports that more science instruction should be done in the classroom; instead students should be encouraged to discover science outside in the real world.

· Include as a reference the California Association of the Gifted (CAG) and the resources and literature they have to offer.

3. How might Environmental Principles and Concepts (EP&C) be incorporated in the Science Framework to support an environment-based, standards-aligned curriculum for elementary and secondary schools? 
· As a reference, see the California Science Teachers Association’s (CSTA) presentation regarding integrating environmental future principles.

· When integrating, start with the environmental principles first and then integrate the standards.

· Investigate examples of how some high schools have already integrated environmental principals; an example from a ninth grade program was identified.

· Reference the EP&C in the science standards, and connect to science and real life or practical issues.

· Highlight relevant California environmental issues, as well as other national and worldviews of the concept. Oceans would be a concept that would apply to all three.

· Provide guidance for field trips and activities that get students out of the classroom and into the yard or surrounding fields for science projects. If possible, include possible funding sources for such activities.

· Clarify that the state standards or science concepts do not have to be taught in any certain order.

4. The current criteria in the Science Framework calls for instructional programs in K-8 to include hands-on activities that compose at least 20 to 25 percent of the instructional program. What additional guidance would you like to see in the Science Framework regarding hands-on science activities?
· Increase the recommended percentage of hands-on activities, and reinforce that hands-on must be cohesive, integrated through the curriculum, and should include time for reflection.

· Provide guidance on analyzing assessments and the assessment of 
hands-on activities, using tools such as rubrics.

· Elementary teachers need professional development to increase knowledge and confidence in science, as well as how science can support the goals of English and math.

· Provide opportunities to look at research studies that are available, and how to use existing data for analysis.

· Include a list of references for world data, internet links, or a resource page; include virtual field trips with scientists.

· Provide links or suggestions for funding activities, including grant writing.

5. The Science Framework includes criteria for evaluating textbooks and instructional materials for K-8. What would you like to see in future textbooks and instructional materials?

· More integration of different standards throughout materials, especially Investigation and Experimentation standards.

· High school textbook criteria should include language that identifies the weight (importance) of each standard to give guidance to publishers.

· Guidelines should require that standards need to be demonstrated in more than one location in a textbook.

· Require materials in multiple languages.

· Rearrange the standards, or take them out of order, to help students find the most relevant information.

· Integrate science into English–Language Arts standards at each grade level.

· Criteria in Science Framework seem pieced together and unorganized, need to be more coherent and focused, recommend smaller textbooks, and should not develop textbook as a reference book.

· Consider using other media instead of textbooks, e.g. electronic text.

· Make sure activities can be done and are connected to concepts.

· Textbooks need to be written more concisely, with clear explanations and relevant information for students that is not hard to understand.

· Include in textbooks information on how to “read” science books, for both teacher and student. 

6. If we update the chapter on Assessment in the Science Framework, what information would you include to provide support for teachers in this area? What information about assessment and the Investigation and Experimentation standards would you recommend be included in the Science Framework?
· Provide guidance for teachers on reviewing the released questions from the California Standards Tests (CST), and include sample test questions with explanations.

· Encourage use of higher level, skill-oriented questions, including application and analysis, not just recall fact questions.

· Include professional development on what makes a good question or text assessment and grant writing for teachers.

· Include how to develop a rubric and other good alternative assessment ideas to help the teacher reinforce student learning and ways to assess the concept. 

· Include how to use technology to assist in assessment, e.g., computer-generated tests to use immediately in the classroom by the teacher and student.

· Discuss how to develop and assess a good experiment, and places to check for understanding on what students know. 

· Include list of terms commonly used in assessments (e.g., explore, explain, describe) and academic vocabulary unique to science (e.g., beaker).

7. Finally, what other revisions that do not fit into any of the categories above would you suggest to improve the next edition of the Science Framework?
· Emphasize flexibility for teachers and that science is inquiry-based with 80 percent of time spent on hands-on activities, just like the work of real scientists.

· Increase the research-based references and referrals to national documents and resources.

· Remove condescending negative tone to teachers and students; an example was provided on page 82.

· Reflect in document that science is done by doing, and students need to be involved in self-assessment.

· Add an appendix or attachment of professional organizations; also include a list of children’s literature or other relevant literature related to science.

· Include connection to math as the preferred language of science to the world, including use of fractions, ratios, and graphing and connect to the scientific method.

· Add in the introduction and the criteria chapters’ information about the history of different scientists and their value.

· Much of science is taught by non-science experts; need to make document user-friendly and inviting for those teachers.

· Include an explanation of where and how labs can be used.
· More direction on technology and address the increasing use of virtual classrooms and online classes in the future, as well as the use of programs such as PowerPoint, spreadsheets, etc.

· On page 2 in the section on preparing students for the workforce, need to include types of skills, employment opportunities, and careers. (May want to reference the career technical standards.)

· Science Framework needs a teacher guide to explain its purpose and use.

· Include strategies for encouraging girls to enjoy science.

· Include correlation between CST and class grades, and relevance to what is being taught in classrooms for assessment.

· Explain how science plays a role in other content areas, how it broadens vocabulary, and how science brings in teachers from other content areas.
· Identify basic skills students need to have going into high school.

· Guide teachers on how to visualize and integrate investigation into instruction.

· Include safety section and what can be allowed, and clarify difference between lab management and basic classroom management.

Public Comments Received (3 Comments):

	Name
	Affiliation
	Summary of Comments

	Mike Rios
	Los Osos High School and Chair of the 2002 Science Curriculum Framework and Criteria Committee (CFCC)
	Mr. Rios voiced his concern about the growing emphasis in recent years on state-wide assessments that have resulted in a focus shift from curriculum to performance. The test results from high school are not appropriate indicators of performance and compromise science courses and students needs. The flawed assessment policies and practices need to be changed to bring the joy of learning about science back as the true incentive. (Also included in written public comments.)

	Jenny Herington
	King High School
	As an educator from Australia, Ms. Herington encouraged incorporating more of a global view of science. 


	Lisa Marroquin
	Gage Middle School and CSTA Liaison
	Ms. Marroquin encouraged increase use of hands-on activities, and listed resources for possible inclusion including: recommended equipment list available from CSTA, universal access strategies from universities or other projects, and corporations who will donate or are involved in local schools. Also recommended increasing information related to the environment as well as the connection to other content areas. 


Focus Group 2: October 24, 2008, Orange County Office of Education

200 Kalmus Avenue, Costa Mesa

Focus Group Members Present 

Maureen Angle, Santa Ana Unified School District 

William Brooks, Irvine Unified School District, Bonita Canyon Elementary School

Kevin Fairchild, La Costa Canyon High School (San Diego)

Mark Friedman, Green Dot Public Schools, Animo Leadership Public High School

Jacqueline Gallaway, Bell Gardens Intermediate (Bell Gardens)

Jill Grace, Palos Verdes Intermediate

Michael Horton, Riverside County Office of Education
Taylor Mitchell, Ridgecrest Intermediate School (Rancho Palos Verdes)

Myra Pasquier, Montebello Unified School District
Richard Weld, La Canada High School

Focus Group Discussion Notes
1.
What information would you include in the Science Framework about guidance for improving classroom instruction in science? How should instruction reflect the dynamic and changing nature of science? What information about professional development for science teachers do you think would be most useful for practitioners?
· Need to emphasize and define inquiry better; it is not just science content but how you get to know the content. Include more explicit help for teachers in teaching how to address inquiry, including questioning techniques and how science is in the world around us.

· Need to add depth and guidance to the narratives, especially in the high school sections. Additions should include more background information, action verbs, and pedagogical guidance, what students need to do to demonstrate proficiency, and define depth of training.

· Include information from Canadian (Manitoba) Science Framework which includes good examples of depth of instruction, time for each standard, connection to other standards, skills and attributes, lab activities, sample questions and links.

· Add reference to Arnold Arons books or warning that highlights what students often misunderstand or get wrong in science and how to address it.

· Need to include more research references from other content areas relevant to science.

· Include process skills such as measurement, hypothesis, etc., and student needs at each grade level. The standards can help frame these connections.
· Need to connect the standards better; how they spiral into other content areas, include different options for inclusion of science, with possible ideas for themes and connections to previous lessons, as well as how they lead into future lessons.
· Every standard needs to have investigation example, not as separate section. Need to give students opportunities to do discovery and come up with a variety of answers.
· Concern with the number of standards to cover, especially if inquiry is used. Need to have discussion on balance of depth versus breadth and identifying essential standards that should be addressed.
· Add more specific references, encourage connection to current events and online sites.
· Professional development should include peer coaching and collaboration, lesson observations and the study of other teachers for improvement. Los Angeles County Office of Education (LACOE) is a good source for professional development of content teachers.
· Need to include more information on how to structure the instruction, with suggestions for how much time should be spent in book, on activities, and in labs.
· Add more concepts building to support non-science teachers; including current pedagogy and references, i.e., a CD–ROM that includes links to resources or an appendix with a list of professional organizations to make information easily accessible.
· List options or variety of ways for teaching a concept or standard, emphasize that there is not a “right way.”
· Include better explanations and ways to address the different modalities of students.
· Need to get away from advocating lecture, and promote developing more skills in science, as well as collaboration and cooperative learning between students, with the teacher as a coach.
· Include the use of Web sites for new ideas and lessons, hands-on activities, teacher strategies and practices, inventions, and current science discoveries in the news.
· Encourage collaboration with universities, companies or other groups who will work with schools to advocate students pursuing science degrees. 
· Promote an ocean-oriented, marine science approach to teaching science standards. One group that has an established Web site and documents, including a conceptual flow chart and integrating science standards, is the Centers for Ocean Sciences Education Excellence (COSEE).
· When writing the Science Framework, need to keep in mind who is the audience: a new teacher, an experienced teacher, a teacher with science background, or a teacher without science content expertise.
· Reference to the American Association for the Advancement of Science Project 2061 and their conceptual flow charts should be incorporated.
2.
If we revise the chapter on Universal Access in the Science Framework, what information would you include or what information would you change to help teachers provide access to the standards-based curriculum to all students? How would you improve support for ELs? How can the Science Framework support academic rigor while helping to close the achievement gap? 

· Advocate that all students can be successful in science and the need to include specific and detailed strategies and suggestions for ELs (including SDAIE strategies and examples), struggling students, and special needs students.
· Make the connection that language processes are closely tied to science processes.

· Strategies for EL students should include information about graphic organizers, written notebooks, background on how students learn, importance of developing background knowledge, and the importance of integrating in other content areas (especially reading/language arts). 

· Expand on specific strategies and possible accommodations or modifications for disabled students.

· Provide supporting data for closing the achievement gap, and include successful examples like the work in El Centro School District.

· Data in testing shows that often students don’t have a problem with science language, but with other language and vocabulary on the CST (i.e., use of the word abundant). Need to develop higher level and academic vocabulary to address this problem.

· Teachers need the opportunity to develop EL skills and strategies to make content accessible and ease of understanding by students, as well as ways to adapt content to their own language.

· Science Framework needs to include more hands-on activities and visual aids to support struggling students. 

· Teachers need more instruction on how to improve lessons for higher-level students with suggestions on how to vary the level of inquiry, including resources to help vary lessons both up and down.

· Include information about how the brain works and how to adapt instruction.

· Include reading strategies that could be addressed and used, like the use of word walls, notebooks, KWL (know, want to know, learn) charts, and ABC (activity before concept) strategy.

3.
How might Environmental Principles and Concepts (EP&C) be incorporated in the Science Framework to support an environment-based, standards-aligned curriculum for elementary and secondary schools?

· EP&C fit easily into the standards, and should be included into each science standard or at each grade level.

· Clarify and make available all the principles and concepts for teachers, and recommend teachers include local environmental topics as well.

· Use Science Framework to show standards do not stand on their own, how they can link and provide continuity over a topic, and share a story.

· EP&C should not be included separately but woven into individual standards to show specifically where they belong and how concepts are integrated.

· Demonstrate interdisciplinary connections, as with history–social science, and other content areas as appropriate.

· EP&C are good examples of how standards can be addressed or taught in a different way, but should include background information on the principles and note where they can be connected.

· EP&C should be separate part of each standard and clearly identified, i.e., evolution and the connection to ecological issues.

4.
The current criteria in the Science Framework calls for instructional programs in K-8 to include hands-on activities that compose at least 20 to 25 percent of the instructional program. What additional guidance would you like to see in the Science Framework regarding hands-on science activities?
· Research shows demonstration or observation is valuable, even if not all students are doing experiment. If labs cannot be recreated in class, need a resource where students can view a simulation of concept.

· Recommend all schools have lab rooms for science experiments, and support new buildings include science labs.

· Increase 20 to 25 percent as recommended percentage for hands-on activities, and include that activities be linked to standards. One possible scenario is to have a hands-on activity for each standard.

· Clarify that hands-on activities teach content or concept and explain the role they play in curriculum and that they are not just used as a reward.

· Integrate Investigation and Experimentation strand with each standard and advocate that they should be 20 to 25 percent of each lesson.

· Students should participate in science projects or science fairs because they integrate research and skills, perhaps recommend for a specific grade level.

· Teachers need real resources, appendices, and inquiry-based, hands-on activity references. The current textbook lab activities are not designed to solve the problem or teach the concept as intended.

· Currently there is inconsistency in the levels of inquiry at the different grade levels. Define the levels of inquiry, possibly using focus group member’s (Taylor Mitchell) dissertation example on five levels of inquiry.

· Address the inconsistencies of district funding and choice, often districts purchase only the textbooks and not the supplemental or activity-based additions to a program.

· Elementary teachers need implementation help; many aren’t trained or comfortable with activities or teaching concepts. English–language arts and math are made the priority and teachers are not taught how to integrate science, or often districts don’t provide the supplies or resources.

· The Science Framework only lists 20 to 25 percent for inquiry in K-8, should be for K-12 (on page 11).

· The scientific method is easy to teach in a lab, but not by lecture, so need to include ways to promote field trips or museum visits into the classroom, plus list possible grants or ways to finance.

· Discussed and determined that the correct terminology is scientific methods, not the scientific method (not just one way).

5.
The Science Framework includes criteria for evaluating textbooks and instructional materials for K-8. What would you like to see in future textbooks and instructional materials?

· Instructional materials must include experiments and inquiry-based, hands-on activities. If part of evaluation criteria, may have to be addressed through legislation.

· Add rubrics as assessment tools in textbooks, referenced CSTA’s tool kit as an example.

· Criteria need to address materials that are accurate and have age-appropriate articles and activities (e.g., Bill Nye format that provides examples and anecdotal stories).

· Include different ways to address standard or content, both through direct teaching and activity-based so there is a choice.

6.
If we update the chapter on Assessment in the Science Framework, what information would you include to provide support for teachers in this area? What information about assessment and the Investigation and Experimentation standards would you recommend be included in the Science Framework?
· Assessment information needs to include sample rubrics.

· Assessments should target pre-conceptions students may have prior to teaching.

· Include tools to demonstrate why a student may not understand a concept to determine if it is because of the process or the concept.

· Add techniques on synthesizing and processing information, not just teach vocabulary or knowledge-based information. 

· Entry-level assessments should be developed to use throughout the year before each unit, not just in September.

· Assessments should include progress-monitoring assessments designed not just to test student achievement, but also to help guide teachers how to modify and evaluate instruction and program/unit.

· Include different types of assessments and intervention activities, and tie in with whole school assessments.

· More exposure to CST type of questions, many of which are not straightforward fact questions.

· Investigation and Experimentation standards should be embedded within content and not addressed or evaluated as a separate unit.

· Information on how to write questions for assessments, including questions that address Investigation and Experimentation (mini-practicum questions or ones that explain the process), open-ended questions, answers that could be explained verbally, inclusion of rubrics, or questions linked to reading/language arts or other content areas (such as a writing prompt).

· More examples of how to demonstrate understanding and application.

· Expand the variety of assessments, including use of drawing, experiments, demonstrations with music or a song, tell a story, create a video, design a lab (integrate the different types of intelligences).

7.
Finally, what other revisions that do not fit into any of the categories above would you suggest to improve the next edition of the Science Framework?
· Include what the characteristics of a quality science program are, at local or district level.
· Explain how science can help society, and students.

· Address some of the inconsistencies in the dogma and instruction. Example was given regarding the physics narrative where the standard uses speed and the narrative uses velocity. 

· Emphasize that standards do not have to be taught in a particular order; perhaps list high school standards alphabetically in the Science Framework, instead of physics first. 

· Need to include information or definition of an integrated science program, including expansion of philosophy and use of integrated examples. Show differences in concepts and standards at different grade levels and show how to integrate with examples or scenarios.

· Describe or discuss differences in standards that are starred, and that many standards may not be tested, but are integral as background information.

· Ocean/Marine science standards should be integrated at each level. Use ocean literacy and resources of COSEE as well as what other teachers have done already.

· Clarify what are hypothesis, theory, and law and provide clear examples of each.

· Include suggestions for teachers who teach a controversial subject, i.e., evolution, on how to deal with public or parents.

· Eliminate scientific method section and infuse into all standards instruction.

· Emphasize that science is a core discipline and although it can be incorporated with other disciplines, it needs to be taught on its own.

· Include developmental appropriateness of standards and concepts, and their progression from introduction to mastery at different levels.

· Change current condescending tone and language.

· Improve organization and framing of book to show integration with other areas, and ways to prepare students to be thinkers of the future. Revise so Investigation and Experimentation is not a separate section, and scientific method is infused throughout.

· Need to include more career information and show how concepts are used in the world; currently there is a disconnection between science, scientists, and the reality of the real world.

· Include science inquiry-based lessons, with a more integrated approach and connection to previous context.

· Address the need for depth versus breadth for science-based lessons, not just repeat facts or information.
· Look at using a glossary. The Science Framework would need to be reorganized since key vocabulary or terms are often included on the page where it is used.

· Include specific example or scenarios with each standard, or at least at each grade level, to help teachers.

· Include information on different technology available that may be useful and be used as a hook into information, i.e., microscope use, emerging technologies, virtual courses, web information. Information may be provided on a CD–ROM or Web site so it can be updated.

Public Comments Received (9 Comments):

	Name
	Affiliation 
	Summary of Comments

	Kathy DiRanna
	K-12 Alliance WestEd
	Ms. DiRanna had four big ideas: 1) recognize the professionalism of teachers and change the tone, 2) treat science as s core subject, 3) build on current research, and 4) document should be a synthesis of collaboration.


	Jo Topps
	K-12 Alliance WestEd
	Speaker recommended including inquiry, looking at how it is addressed in the national standards and telling a science theory story. Also, change the tone and make sure information helps teachers gain access to experience. Improve universal access information so access improves for all students, and in assessment include rubrics that highlight quality.

	Diana Takenaga
	Retired teacher and adjunct science professor
	Improve and clarify narratives for teachers. Page 29 includes examples of misinformation in kindergarten Investigation and Experimentation standard 4a.

	Joe Stout
	Anaheim Unified High School District
	Mr. Stout suggested revisiting information from the 1990s and the use of a more thematic approach, e.g. density, and development of more thinking skills.

	Dena Deck
	Bellflower Unified School District
	Ms. Deck noted the importance of field trips and need to develop confidence in new teachers to teach science. Also, need to recommend different ways to test students since they are already over tested.

	Terry Shanahan
	University of California, Irvine
	Mr. Shanahan noted that standards use low level verbs; Science Framework should include more inquiry and should add supporting resources, such as the survey on national cognition, Dave Suza’s book on inquiry strategies, and information from the Lawrence Hall of Science by Larry Lowrey. 

	Dean Gilbert
	LACOE
	Mr. Gilbert disliked tone of document, and also requested that when Science Framework is finalized that there be a statewide rollout to promote its value and use. Also, document should include recommended instructional minutes, updated research, revised narratives that address a specific cognitive target, information on how to unpack the standards, and issues about safety should be linked to the Science Handbook. He suggested assessment be based on type of instruction, universal access section updated with research-based strategies, and include support of the national standards and documents.

	Gwen Nota
	COSEE – West
	Ms. Nota submitted supporting information and references for including ocean literary, with Web sites and suggested integrated principles. (Included in written handouts.)

	Richard Shope
	Loyola Marymount University and California Association for the Gifted
	Mr. Shope noted the availability of scientists to come to schools so students can experience having them in the classroom.


Focus Group 3: October 27, 2008, San Joaquin County Office of Education

2707 Transworld Drive, Stockton

Focus Group Members Present 

J. Kirk Brown, Tracy Joint Union High School

Kristen Burke, Santa Maria-Bonita School District

Sharon DeMers. Hoover Middle School (Merced)

Michelle French, Wilson Elementary School (Tulare)

Holli Gonzalez, Almond Tree Middle School (Delano)

Jonathan Janzen, Tulare County Office of Education (Visalia)

Ginna Myers, Twin Rivers Union High School District 

Cathy Parker, San Joaquin County Office of Education (Stockton)

Robert Sherriff, Winston Churchill Middle School (Rocklin)

Teresa Vail, San Joaquin County Office of Education (Stockton)

Laura Voshall, Roosevelt School (Tulare)

(Commissioner: Hope Bjerke)

Focus Group Discussion Notes
1.
What information would you include in the Science Framework about guidance for improving classroom instruction in science? How should instruction reflect the dynamic and changing nature of science? What information about professional development for science teachers do you think would be most useful for practitioners?
· Need more guidance in assessment and clarity in writing the questions, especially in life sciences, specifically in biology. 

· Need to have key ideas identified and explicit information about the content for each standard.

· Include more information on the “way of knowing,” and more depth on where inquiry-based instruction can be done, including the use of lab notebooks and peer review, as well as included in professional development. 

· Science Framework should be used as the first go-to document for teachers, especially new teachers. Need to provide more resources for teachers like a Web link on teaching applications, key laboratory materials to use, lesson examples, and show how important data analysis is.

· Include a list of historical facts, and the changes in some beliefs.

· Science Framework should guide how to teach standards and serve as a reference for teachers. Currently, it lacks concepts of pedagogy, especially the chapter on ELs.

· Need to stress professional development and discussion beyond content, including how instructional materials need to address No Child Left Behind Act of 2001 requirements. 
· It should provide guidance for teachers, by including more action words or performance-type words so teachers can visualize and understand what the student should be doing to meet a standard.

· Mastery, as referenced on page 24, is not done once since learning is not a linear process. Students need to have multiple experiences to understand and reach mastery; lessons should be designed to include what an effective inquiry-based lesson looks like.

· Currently most activities focus on recall rather then being analytical or 
inquiry-based.

· Add more vertical alignment with standards so teachers know where standards are coming from and what students will be receiving at higher grade to help teach the concept.

· More emphatic statement in Science Framework that teaching instruction of science through reading in K-3 is not the only way. Also, there should be a recommendation that science should be taught for a specific number of minutes.

· Need to have specific skills in each grade level identified, referred to previous Science Framework as a better way to organize.

· Add more references to other resources, online materials, books and 
hands-on tips to bring science alive and instill love of science and inquiry. References should be easily updated and not part of adopted framework requiring SBE action to change.

· Emphasize that professional development should not focus on “cookbook” type materials or handouts, but should encourage student creation of lab journals.

· Include more information about brain research and the way in which students remember, as well as increase the stated hands-on percentage. Link ideas to sites, e.g., CSTA’s “Pathways” document. 

· Include concept flow on how standards and skills can be grouped together; presently material is disjointed in presentation.

· Need to articulate better with mathematics, and show how it should be spiral in nature, perhaps using color-coding to show connections.

· In professional development, need to develop expertise, knowledge base and background information for teachers as learners of science.

· For technology, current language just states that teacher should incorporate it into plan without examples of technology. Need some standards or specifics on what teachers and students should know when implementing technology component.

· Chapter 8 on professional development does not give enough information, like SDIAE techniques, how to address misconceptions, career options, ways for high schools to focus on standards, and ways to motivate students.

· Professional development needs to be standards-based and help districts/schools with a professional development plan that includes vertical alignment.

· Add more direction on how to recruit and develop more science teachers, currently only one paragraph. Add the use of Curriculum and Instruction Steering Committee (CISC) toolkit or the WestEd toolkit that can be used as models for professional development. 

· Need to include lists of possible connections such as the County Offices of Education, universities, or state colleges since many teachers are not aware of the resources available to them, especially if they are from out of the area.

· Need to add more connections of the relationship of science to the everyday life of students so they know why content is important. On page 18, discussions of more examples of ethical dilemmas are needed, not just what we can do with science, but what is being done.

2.
If we revise the chapter on Universal Access in the Science Framework, what information would you include or what information would you change to help teachers provide access to the standards-based curriculum to all students? How would you improve support for ELs? How can the Science Framework support academic rigor while helping to close the achievement gap? 

· More specific information about addressing the needs of the different levels of ELs and how to teach them, including differentiated instruction, SDAIE strategies, levels of intervention, and understanding California English Language Development Test (CELDT) levels.

· Identify specific accommodations for ELs for the CSTs to help guide instruction and teaching key terms, include word lists of science vocabulary.

· Include more information about ELs needing written and oral interaction, such as journaling, think-pair-share, as well as writing and sharing.

· Include difference between academic cognitive language and academic content vocabulary, as well as development of the more important concepts.

· Good science teaching is to teach all the students, not just ELs, using more specific instructional strategies including scaffolding, diagramming, SDAIE, and outlining skills that benefit everyone.

· Need strategies and resources for teaching academic language. Academic content vocabulary often gets lost so need systematic vocabulary instruction with specific examples.

· Science must be taught hands-on and the reference to 20 to 25 percent should be increased or taken out and replaced with knowledge that teaching of science should be directed by the needs of the students and how they learn. 

· Include explicit strategies for students so they will interact with each other and come up with discoveries on their own.

· Universal access section needs to address that many middle school students are not coming prepared, and the section needs to be more explicit, as outlined in the Reading/Language Arts Framework.
· Hands-on activities need to add to experience as well as connect and clarify concept.

· Different grade levels need different intervention strategies.

· Need location where teachers can get information, such as professional science organizations, word banks, graphic organizations, or cognates list to begin developing concept.

· Science Framework needs to address not only achievement gap for different cultural groups, but more access for girls or awareness of gender equity.

· Add more information about linking science and math skills.

· Improve students with disabilities section, so not just addressing physical disabilities and accommodations, but adding information about modifications.

3.
How might Environmental Principles and Concepts (EP&C) be incorporated in the Science Framework to support an environment-based, standards-aligned curriculum for elementary and secondary schools? 
· Currently, the Trends in International Mathematics and Science Study that compares US standards with other countries shows we have too much breadth, and not enough depth. Need to determine how EP&C fit naturally, perhaps by using a graphic organizer, so there is not more to teach.

· Principles need to be integrated with the standards at the appropriate grade levels so students understand their importance.

· List EP&C in their entirety as an appendix, as well as integrated at each grade level.

· Noted concern about the amount of time needed to teach principles, and not enough time already to cover science standards in the elementary schools; content is getting bigger but the amount of time and courses not increasing.

· Principles need to be incorporated so that lower grades use these principles, and that they be developed through a team effort to add depth to science program and help develop critical thinking.

4.
The current criteria in the Science Framework calls for instructional programs in K-8 to include hands-on activities that compose at least 20 to 25 percent of the instructional program. What additional guidance would you like to see in the Science Framework regarding hands-on science activities?
· Hands-on definition needs to be clarified, and include why experience is good for the students in guiding them toward a concept or content. Percentage of time spent on hands-on should be increased.
· Add a clear indication for the amount of time spent on science in the day, especially at the elementary level where the foundation is developed.

· Include clear examples of what a hands-on activity is and what will be the specific outcome to be assessed. Clarify that activities are not random, but build toward a big idea or clear objective.

· Teachers need experience in hands-on delivery and experience being a learner; this could be incorporated as part of professional development. Instruction for teachers should include what the learning goal is, and how the activity should help address developing the concept with student interaction and questioning techniques. Use exemplars from other teachers to get examples of what lessons should look like.

· Include that science skill development takes a lot of time to teach and include teacher safety, graphing, and the discipline necessary to be a scientist.

· Add real world applications on how science concepts are applicable at all grade levels.

· Support use of the type of assessment that was used in the Golden State exams.

· Need to address the need for safety, and reference the safety booklet.

· Acknowledge that class size impacts hands-on learning and safety and include ideas on ways to control classrooms with specific management techniques for science classes.

· Current Science Framework is inconsistent in presentation of balance between direct and inquiry-based learning and in the instructional materials.

· Need to emphasize that the goal is to teach more than one standard in one activity. Describe how/what will be mastered, the use of assessment tool (e.g., rubric) to help guide delivery, which leads to data analysis and interpretation of skill learned, and how that skill relates to other skills.

· Teacher and students need to be involved in the process, teacher leading by example, reflecting on what students understand to help guide delivery.

· Include importance of reflection on why experiment is being done, including peer evaluation and journaling with ties to reading. Teachers should be able to answer why students are doing the activity before they do it.

· Need more systematic science instruction in lower grades to better prepare students for middle school.

5.
The Science Framework includes criteria for evaluating textbooks and instructional materials for K-8. What would you like to see in future textbooks and instructional materials?

· Criteria need to be more research-based, and identify sources.

· Need to include intervention and accommodations, and use of thoughtful questions with a clear purpose.

· Design of materials should be simple, with grade level reading and strategies to help those below and above grade level.

· Provide effective reading guide/tool for independent reading.

· Simplify the teacher’s edition, including Web sites or technology-based resources as well as alternatives to technology-based instruction for those schools/districts with limited use.

· Worksheets are ineffective; materials need to include graphic organizers, lessons on what writing in science looks like, ways to implement a science notebook, more graphs, diagrams, and a section on reflective teacher practice.

· The section with background information for teachers needs to be more fully developed, especially for primary teachers, and make it teacher-friendly so they don’t have to look up additional information or pass on misconceptions.

· Criteria should reflect more hands-on activities, including managing materials, support for teachers, and more examples on practicing some of the skills in science (e.g., charting, scientific methods, graphing). 

· Need to add more strategies in Teacher Editions for differentiation in addressing all students, include more information that is appropriate for all CELDT levels, as well as the gifted students who are often ignored.

· Need to recognize that a textbook cannot provide all the materials and information needed for every lesson or unit. Districts may need to provide additional materials or direction to meet the needs of their students and allow teachers the freedom to meet the standards through other identified curriculum, not just the textbook.

· Add textbook criteria for International Baccalaureate (IB) classes. 

6.
If we update the chapter on Assessment in the Science Framework, what information would you include to provide support for teachers in this area? What information about assessment and the Investigation and Experimentation standards would you recommend be included in the Science Framework?
· Add more information on using appropriate rubrics, project-based learning, how to assess inquiry and journals, and assessment of using technology.

· Need to increase the use and assessment of writing in science, including tools to help students write and reflect using a rubric.

· Need a more in-depth discussion of using progress monitoring, with examples and ways to modify instruction.

· Include that technology could be used for immediate feedback for teachers and students.

· On page 282, current wording references standards for grades 4 and 5, should be reworded to show importance in grades K-3. Also, need to add a statement that K-3 students should be receiving science instruction.

· Address the importance of teacher assessment, including the use of reflection on their practice, use of observation by other teachers as well as observing other teachers and their practice.

· Assessment chapter is ineffective and needs to be improved and additional information added regarding what to do with data, including how it can be used to modify or alter instruction, or the next steps or suggestions to help students become proficient, especially for new teachers.

· Teachers need specific examples of designing good questions, and their relationship to goals and alignment with standards. Need to include different types of assessment methods, not just using a paper or pencil, such as completing a graphic organizer. Assessment should be assessing science content not reading or math skills.

7.
Finally, what other revisions that do not fit into any of the categories above would you suggest to improve the next edition of the Science Framework?
· Need to add an index or appendix to find where inquiry, or other major topics, can be located in document.

· Include an appendix that shows scaffolding of skills, what is essential or foundational, and how to determine skill levels with pre-assessment tools.

· Add wording indicating that science is not cut and dry, but is a human endeavor.

· Expand on skill levels and content, definition of mastery, and the way to unpack or teach standards. This information is especially lacking in the narratives after fifth grade and into high school.

· Need to use verbs to explain what is “known.” Narratives in grades K-5 are written with better examples than grades 6-12.

· The writing in Science Framework currently does not lend itself for a collaborative discussion; it has a negative tone about science, and presents the impression that science is not as important as reading/language arts or math (see page 5). Science is the vehicle that should be used to teach math and language arts, not the other way around, especially in grades K-3.

· Format should be presented in other mediums besides written or PDF, such as Web-based.

· Investigation and Experimentation standards need to get back to answering questions based on experiments and what is being learned, not just worksheets or vocabulary words.

· Need to emphasize that science is a core K-12 subject and that it is important to know (again referring to negative tone) and is learned through active participation.

· Need to include research, such as from the El Centro School District, that science can be taught and integrated with other content areas, and should include supported research-based content and pedagogy.

· Add a link to national standards as an additional resource, as well as other references and research around the state and country.

· To give it more attention and importance, place the referenced California Education Codes in the front of the book regarding regulations and guiding statutes.

· Add language that encourages local educational agencies (LEAs) to make teachers part of the adoption and curriculum development process.

Public Comments Received ( 6 Comments):

	Name
	Affiliation
	Summary of Comments

	Annie Duong
	San Joaquin County Office of Education
	Ms. Duong is involved in multilingual education and stated that the Science Framework should include more universal access for ELs, including strategies and the development of language, proficiency levels, and links to other resources and sites. Need to include pedagogy and good teaching strategies to assist ELs, such as SDAIE strategies, which work in other content areas as well as science. Hands-on activities include clear definitions and instructions for concept building for ELs especially at low levels.

	Christine Bertrand
	CSTA
	Ms. Bertrand noted that the narratives in chapters 3-5 are inconsistent and not helpful. The Science Framework needs to be improved and action verbs added, as well as some misconceptions or information clarified in these key narratives. She agreed with focus group members that the writing had a negative tone and implies that science does not have to be taught or can be taught in other core areas. Science Framework should support teachers and the teaching of science. (Written handout also included.)

	Charles Segerstrom
	Pacific Gas and Electric (PG&E)
	Mr. Segerstrom, as manager of workforce training and education, has worked with a PG&E taskforce addressing preparation of the workforce for the future. He believes that ecological issues, like the EP&C principles, can be used to rally interest in science much like the race for the moon did in the 1960s. Science teaching should be connected to the real world and show relevancy to students on why they should be learning the concepts.

	Gina Walker
	Tulare City Schools
	Ms. Walker stressed that collaboration, teacher to teacher as well as teacher to student, should be emphasized. Information should include development of possible student groupings, and examples of conversation stems that can be used to help the teacher be a facilitator. Textbooks and criteria need to have higher level of questioning, increased reference to key vocabulary and terms so students will begin using that language, and hands-on activities to increase critical thinking and ties to concepts. 

	Judi Wilson
	San Joaquin County Office of Education
	Ms. Wilson appreciated hearing the comments and support encouraging development of ties to other science resources around the state and nation. She noted that membership in the focus groups limited access to higher education participation, and the need to continue to enhance that partnership and encourage feedback.



	Rick Pomeroy
	University of California, Davis
	Mr. Pomeroy is in charge of new teacher training and sees this revision process as an opportunity to have a positive impact on the Science Framework. He recommended promoting the new document with great fanfare by encouraging new teachers to use it and bring them into the culture of science education.


Focus Group 4: October 28, 2008, Alameda County Office of Education
313 Winton Avenue, Room L3, Hayward
Focus Group Members Present 

Susan Kalmus Boudreau, Orinda Intermediate School

Janet Creech, Sequoia Union High School District (Redwood City)

Martha Lux, Guadalupe Elementary School (San Jose)

Jeffrey Manker, Gilroy High School (Gilroy)

Katharine Noonan, Oakland High School

Dawn Marie O’Connor, Ascencion Solorsano Middle School (Gilroy)

Casey O’Hara, Sequoia Union High School District

Constance Oliver, San Joaquin County Office of Education (Stockton)

Charles Reynes, Castro Valley Unified School District

Howard Shen, Summit Preparatory Charter High School (Redwood City)

Dacotah Swett, Lowell High School (San Francisco)

Joyce Wilkinson, Salinas Union High School District

(Commissioner: Bama Medley)
Focus Group Discussion Notes
1.
What information would you include in the Science Framework about guidance for improving classroom instruction in science? How should instruction reflect the dynamic and changing nature of science? What information about professional development for science teachers do you think would be most useful for practitioners?
· Teachers need more direction/illumination on key components when teaching the many large and complex standards, and activities on how to teach them.

· Narratives need to be more explicit in the depth of what should be taught and why standards are important to students in their life and future.

· Noted concern over whether the state test drives the framework or if the Science Framework drives the test. An explanation was provided regarding the blueprint for the CST that is provided by the Assessment Division, and the release of sample questions to help instruction. Eventually, after criteria and new instructional materials are developed, the focus of test questions will probably change as well.

· Need to encourage opportunities for teachers to get up-to-date on discoveries and specific language about the big ideas of science and how they relate to life.

· Need to create a development strand for a specific content to see where it is taught throughout the grade levels.

· Recommended using the atlas for science literacy model developed by the American Association for the Advancement of Science 2061 project, from the national level as a resource, or as a separate document that could be attached to the Science Framework.

· Make specific changes to the format including formulas that should be written in words and in symbolic form, adding to selection of what questions could be asked (perhaps in margin or to the side), include suggestions or specific examples that could be pulled out and put in the margin or in a separate box on page so easily identifiable. 

· Investigation and Experimentation standards should not stand alone but should be included with other standards, and expanded with more examples provided.

· Develop a better definition of science, including that it is a process or way of thinking and that science can be used within other content areas, such as math or language arts, to add depth. 

· Need to include classroom management strategies when doing experiments in professional development chapter.

· Investigate how the Science Framework is currently being used, as well as how it could be used. Need to change current offensive tone of language to encourage more use.

· The recommendations should be closely tied to education research and modern practice of inquiry science.

· Need to increase recommendations for use of technology, i.e., using probes, as well as graphing and other skills.

· Include more high use words/vocabulary, questioning techniques, and more inquiry-based lab skills (80 percent, not 20 percent of time) at elementary level. 

· Include use of age-appropriate skills and connections, highlighting what students should do with standard, not just list the standard, and what they should have as skills when they walk out of each grade. Also need to define science literacy.

· Need to include pedagogical teaching strategies, tips on how to include technology, EL instruction strategies, and reading/writing skills.

· Need to incorporate technology that is used by scientists into classroom.

· Include a recommendation that teachers should begin the year with standards that are on concrete, tangible topics (such as ecology or environment) and then move into more difficult concepts. Include and clarify that there are a variety of ways to teach and order the standards.

· Add resources, references, and training to help teachers understand and create classroom units and curriculum, and assess textbooks. Eliminate statement on page 296 that “teachers don’t write curriculum.”

· Investigation and Experimentation standards are too general. Skills and ways in which to demonstrate concepts need to be addressed. Need to link standards together to show connections and relationships to students.

· Add more emphasis on how to engage students by identifying common misconceptions about their development and what students are interested in at different grade levels.

· Develop a more kid-friendly version of the standards that could include suggested questions or appropriate quotes to help teachers and students understand.

· Add reference from CSTA regarding curriculum mapping books and a history/social studies connection to standards. 

· The chapter regarding professional development is weak, improve to support districts and provide better information with referrals to references, organizations, and resources known for their science professional development. The chapter topics could include project-based learning, lab procedures and management, the science process, and scientific tools usage.

· More background information should be added and listed with bullet points, i.e., prior knowledge, what is needed to learn a certain standard, and potential misconceptions. NSTA has resources to help teachers add more background.

· Add opportunities for students to develop observation skills, and have access to computers and other technology.

· Encourage partnerships for collaboration, with the community at large, to bring scientists and science technology in the real world to the students, and how to incorporate current and local issues. 

· Add reference to the different opportunities teachers have to participate in science experiments and research throughout the world.

· Need to include how to teach literacy through science, how to read and analyze scientific writing, including the scientific method, and the learning process.

· Include suggested class size based on national standards recommendations.

2.
If we revise the chapter on Universal Access in the Science Framework, what information would you include or what information would you change to help teachers provide access to the standards-based curriculum to all students? How would you improve support for ELs? How can the Science Framework support academic rigor while helping to close the achievement gap? 

· The section regarding universal access is too general and cursory, need to add effective teaching strategies for high-risk groups, links to research-based strategies, and encouragement for oral communication and language development.
· Include suggestions for student groupings in science, including the need for different groupings for different activities (i.e., different for reading/writing or doing experiments).

· Include use of technology to support literacy and thinking skills (i.e., think aloud strategies), test taking strategies, and use of academic vocabulary in questions.

· Need to add strategies to help guide students through text, such as using headers, for topics in outlines.

· Add language regarding parallels and connections between science standards and English-Language Development standards. Redefine rigor to help students understand and incorporate science, not just repeat facts.

· Develop and add a list of non-threatening strategies to encourage ELs to be successful in class, including development of oral language and identifying that grouping of students is important.

· Add some of Robert Marzano’s research, including development of vocabulary skills, use of graphic organizers for scientific process, and ways to use student performance data to help guide lessons for either more depth or more advancement.

· Mentioned use of document camera as a resource to help students get notes.

· Need to encourage need for smaller class size for students in poverty schools and recognize that children come with different instructional needs; some school districts may need more support.

· In Science Framework, definition of basic skills is incorrect and should include measuring, etc. Also, Investigation and Experimentation standards should be included first, not listed as an additional opportunity. Currently it is noted that science is only in the classroom, should be expanded that science is everywhere – inside and outside.

· Include a vocabulary list of what teachers need to explain in a standard or concept before teaching to aid students’ understanding.

· Need to include additional information about other student disabilities, such as autism.

· Move Universal Access section up, and include resources and references in other languages. 
· Encourage teaching of science language through activities, with goal to educate average student, not just a college-bound student.

3.
How might Environmental Principles and Concepts (EP&C) be incorporated in the Science Framework to support an environment-based, standards-aligned curriculum for elementary and secondary schools? 
· Recommend not separating EP&C into separate section, but integrate and use as examples and applications into grade level science standards.

· EP&C is good fit with ecology standards in grades 9-12. Discussed possibility of how incorporating may be different in high school since many already have courses in environmental studies, while also addressing how it may affect testing if it is a stand-alone course. 

· Many of the EP&C principles can help to unify the science standards, which may be presented in an atlas-like style, strand map, or separate map to show how they can be connected vertically and horizontally in different ways.

· Encourage these principles be incorporated into standards when they are revised, in the meantime need to be incorporated as an addendum and referenced. 

· There was a concern that the EP&C principles are too focused on humans, and not about the earth or other living things.

· The principles lend themselves to projects, group and issue-based work so need to include references and resources, such as the Lawrence Hall of Science, so teachers have a list to select from.

· Another suggestion was not to integrate, but stated that EP&C should be an addendum with examples showing how principles relate to the environment as whole to make concept connection for both students and teachers.

· Suggested that principles be used as a lens for teaching/organizing standards, and should be recursive and revisited several times. Noted that the principles are critical to include in grades 4-6 since this is where students usually form opinions.

4.
The current criteria in the Science Framework calls for instructional programs in K-8 to include hands-on activities that compose at least 20 to 25 percent of the instructional program. What additional guidance would you like to see in the Science Framework regarding hands-on science activities?
· Need to clearly define what a hands-on activity is and that foldables are not examples of a hands-on activity.
· Clarify and model the difference between inquiry-based activities and 
hands-on activities. Inquiry asks questions and helps provide answers, hands-on includes measuring, etc.

· Inquiry needs to be discussed in more detail throughout instructional science materials, including how inquiry enhances learning and encourages in-depth and independent thinking.

· Include activities that will help students master all the standards, including using both high and low technology strategies, with or without materials, and possible labs and equipment.

· For professional development, teachers should see master teachers doing inquiry-based instruction; reference could include Evolution and the Nature of Science Institute as a source for evolution and the nature of science Web site.
· Develop a chart of lab skills and how the skills scaffold throughout the grade levels, including need to focus on what is the expected outcome and cognitive learning.

· Noted an error on page 11, second paragraph, which should read that investigation and experimentation standards should be “embedded,” not be separate.

· Encourage the use of the national science standards as a resource about the different levels of inquiry.

· Noted that the process of doing science is what should be taught, not how to get the right answer.

5.
The Science Framework includes criteria for evaluating textbooks and instructional materials for K-8. What would you like to see in future textbooks and instructional materials?

· Need to change criteria for textbooks so they can be in CD–ROM form or online, and enhance criteria to include how technology can support textbooks (PowerPoint, test generators, software, videos, CD–ROMs, DVDs, etc.). 

· Districts should be required to adopt textbooks with all the ancillary materials.

· Need to include national standards, therefore would need to change statement on page 302, number 2, where it states not to look to other standards.

· Change in criteria description on page 301, by adding in number 1, science content, the inclusion of common mistakes or likely misconceptions; in number 3, add more about alternative assessments beyond pen and paper; in number 4, under universal access, need to add ideas and methods for students below grade level; and number 5, should list materials that allow teachers to organize curriculum, not just a day-by-day guide.

· Advocate the use of smaller books and encourage publishers that their materials should include footage of teachers doing labs and tiered activities so teachers at different levels can go to different sites.

· Science Framework should include information regarding the adoption process and a section containing how a district assessment should look.

· Add as an additional criteria category one that includes inquiry or experimentation as highest priority in instructional materials.

· Recommend that the instructional materials criteria should not allow for a workbook in science (except maybe some reading guides), but should include criteria that advocates the use of pictures or demonstration of an activity or lesson.

6.
If we update the chapter on Assessment in the Science Framework, what information would you include to provide support for teachers in this area? What information about assessment and the Investigation and Experimentation standards would you recommend be included in the Science Framework?
· Need to emphasize in professional standards that teachers teach all standards, whether they will be tested or not.

· Need to highlight overarching belief that assessments should gather knowledge on not just what they know but what students don’t understand, and how to include assessment of student experiences outside of classroom.

· Add more alternative types of assessments, differentiating whether assessment is on writing or test-taking ability or content, include how to test hands-on, inquiry-based knowledge, project-based assessments, and differentiated assessments.

· Add use of authentic assessments, including demonstration or showing knowledge (i.e., use of a microscope, identify body parts, etc.).

· Add use of formative or progress-monitoring assessments, rubrics, and instruction on how to write open-ended or good questions to test content knowledge.

· Investigation and Experimentation assessments should be about students being able to transfer skills or standards across other standards or grade levels.

· Advocate determining what students should learn first and what will be assessed, then develop unit or lesson plans.

· Include manageability guidance for teachers to do more than multiple-choice tests.

7.
Finally, what other revisions that do not fit into any of the categories above would you suggest to improve the next edition of the Science Framework?
· Need to reference some of the library media available, like the CDE’s recommended readings in science and math, or put on a CD–ROM.

· Need strategies for those students, especially at the upper grade level, that standards are intended to be spiral but many students don’t get all the needed science content at previous grade level.

· Share successful models of science teaching.

· Include stories in margins, storytelling in journals, and links to history–social science and science developments.

· Include stories of important scientists and their influence in the development of science milestones.

· Science Framework should be provided to each new teacher, and should be available in a more technologically-advanced format (CD–ROM or online).

· Need to break out Investigation and Experimentation standards and identify what is appropriate for each skill at each grade level.

· Include “Just for the Kids” Web site reference about schools with best practices.

Public Comments Received (2 Comments):

	Name
	Affiliation
	Summary of Comments

	Debbie Farkas
	CSTA
	Ms. Farkas noted possible resources for inclusion, such as “Making Connections” and materials lists for basic materials produced through CSTA, and “Understanding Science” produced by a University of California paleontologist. She suggested including the number of science instructional minutes at each grade level, plus the addition of formative assessments and strategies for use by the teachers.

	Gary Nakagini
	San Mateo County Office of Education
	Mr. Nakagini highlighted a number of suggested changes, which include changing tone and writing style to make document more inviting to read; incorporate technology to enhance message (such as CD–ROMs, video clips, etc); and improve assessments and professional development toward more inquiry-based and concrete learning. Universal access chapter should include specific information about working with ELs and the way in which science can help reach those students. Provide examples of national and state programs, like from the El Centro School District, which has demonstrated using science as a way to improve student achievement. Add performance tests, with rubrics, and clarify the purpose of good science education, which is to improve science literacy and increase the number of future scientists.
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Riverside County Office of Education Focus Group: October 23, 2008

Written Comments Received (2 Comments):

	#
	Name
	Affiliation
	Summary of Comments

	1
	Mike Rios
	Teacher, Los Osos High School and Chair of the 2002 Science Curriculum Framework and Criteria Committee (CFCC)
	Mr. Rios voiced his concern about the growing emphasis in recent years on state-wide assessments that have resulted in a focus shift from curriculum to performance. The test results from high school are not appropriate indicators of performance and compromise science courses and students needs. The flawed assessment policies and practices need to be changed and bring the joy of learning about science back as the true incentive. (Also included in oral public comments.) 

	2
	Various e-mails sent to Susan Singh as Riverside Focus Group Member
	Oceanlist
	E-mails provided specific suggestions to change some of the standards, as well as a number of ocean principles for various grade levels.


Orange County Office of Education Focus Group: October 24, 2008

Written Comments Received (4 Comments):

	#
	Name
	Affiliation 
	Summary of Comments

	3
	Carolyn Vaughn
	Teacher, Waite Middle School
	As a new teacher, Ms. Vaughn suggested adding Web sites to use as lesson resources by grade level units. Also, she suggested textbook materials should use more media type materials, like links, videos clips, or PowerPoints.

	4
	Gwen Nota
	Centers for Ocean Sciences Education Excellence (COSEE – West)
	Ms. Nota submitted supporting information and references to include ocean literacy, with Web sites and suggested integrated principles. (Also included in oral public comments.)

	5
	Richard Weld
	Teacher, La Canada High School
	Mr. Weld participated as a focus group member. In addition to his comments during the focus group discussion, he provided written comments to the targeted discussion questions and suggestions to improve the Science Framework. He also had some specific suggestions for improvement of the chemistry standards.

	6
	Michael Horton
	Science Coordinator, Riverside County Office of Education
	Mr. Horton participated as a focus group member. In addition to his comments during the focus group discussion, he provided written comments to the targeted discussion questions and suggestions to improve the Science Framework. He also provided a resource document about a data-based analysis of Physics First in California.


San Joaquin County Office of Education Focus Group: October 27, 2008
Written Comments Received (4 Comments):

	#
	Name
	Affiliation
	Summary of Comments

	7
	Christine Bertrand
	California Science Teachers Association (CSTA)
	Ms. Bertrand noted that the narratives in chapters 3-5 are inconsistent and not helpful. The Science Framework needs to be improved and action verbs added, as well as some misconceptions or information clarified in these key narratives. She agreed with focus group members that the writing had a negative tone and implies that science doesn’t have to be taught or can be taught in other core areas. Science Framework should support teachers and the teaching of science. (Also participated in oral public comments.)


	8
	Kristen Burke with contributing notes by Central Coast Science Project Fellows
	Teacher, Ida Redmond Taylor Elementary School 
	Ms. Burke participated as a focus group member. In addition to her comments during the focus group discussion, she provided written comments to the targeted discussion questions and suggestions to improve the Science Framework.

	9
	Michelle French
	Teacher, Wilson Elementary
	Ms. French participated as a focus group member. In addition to her comments during the focus group discussion, she provided written comments to the targeted discussion questions and suggestions to improve the Science Framework.

	10
	(no name on written comments)
	San Joaquin Science Focus Group Member
	Participant was a focus group member. In addition to comments during the focus group discussion, the member provided written comments to the targeted discussion questions and suggestions to improve the Science Framework.


Alameda County Office of Education Focus Group: October 28, 2008
Written Comments Received (6 Comments):

	#
	Name
	Affiliation
	Summary of Comments

	11
	Jose Hernandez
	Teacher (school not listed)
	Mr. Hernandez provided suggestions to improve the Science Framework, including focus on analytical skills and need to address reducing amount of time spent in science for other content areas.

	12
	Jeff Manker 
	Teacher, Gilroy High School 
	Mr. Manker participated as a focus group member. In addition to his comments during the focus group discussion, he provided written comments to the targeted discussion questions and suggestions to improve the Science Framework. He also outlined some improvements to the biology standards, specifically the addition of standards on organisms that live on the planet and ocean literacy.

	13
	James H. Maxwell
	Principal, Gilroy High School
	Mr. Maxwell voiced concern with the misalignment between the state framework and the state’s use of Academic Performance Index (API) scores.

	14
	Joyce Wilkerson
	Science Curriculum Coordinator, Salinas Union High School 
	Ms. Wilkinson participated as a focus group member. In addition to her comments during the focus group discussion, she provided written suggestions for changes to the science standards.

	#
	Name
	Affiliation
	Summary of Comments

	15
	Sue Boudreau
	Teacher, Orinda Intermediate School 
	Ms. Boudreau participated as a focus group member. In addition to her comments during the focus group discussion, she provided written comments to the targeted discussion questions and suggestions to improve the Science Framework. 

	16
	Various teachers
	Orinda Intermediate School
	The teachers had some suggested changes to the content standards. In addition, with regards to the Science Framework, some mentioned that it was difficult to include science with other content demands but hands-on activities were the most effective teaching activities. One teacher suggested including a flow chart of concepts through the grade levels to use as a quick reference.


Additional Written Public Comments Received by CDE (8 Comments): 

	#
	Name
	Affiliation
	Summary of Comments

	17
	Kelly Smith
	Student, Graduate Group in Ecology, University of California, Davis
	Ms. Kelly had a number of suggestions, including clarifying the definitions of the scientific method and hypothesis. In addition, she suggested adding some recent reference sources demonstrating evolution and provided detail for a number of standards and concepts. 



	18
	Bill Layton
	University of California, Los Angeles, Department of Physics and Astronomy
	Mr. Layton suggested many detailed and clarifying changes and additions to a variety of science standards, emphasizing suggested changes to physics standards and the need to include the concept of electromagnetic induction. Other changes were listed as possible changes to consider and less important changes for consideration.



	19
	Martha Schwartz
	Member, Assessment Review Panel, CST science tests
	Ms. Schwartz noted her background in reviewing standards and frameworks from other states for the Fordham Institute, which ranked California’s Science Framework number one overall. She believed little revision was needed, except to the assessment chapter. In addition, she attached a few clarifying additions and changes at different grade levels in the text.



	20
	Dr. Sandra Mann
	Teacher, University City High School and former Commissioner
	The changes suggested by Dr. Mann focused on Chapters 3 and 4, identifying science inaccuracies and clarifying some of the written explanations of the standards.

	21
	Michelle Varnau
	Elementary Science Educator, St. Lawrence Elementary and Middle Schools
	Ms. Varnau provided suggestions to coordinate the investigation skills in the elementary standards to the math and language arts standards, and developed a scope and sequence chart of skills in kindergarten through grade 8 (K-8). In addition, she drafted a scope and sequence chart for the scientific methods with relevant standards for measuring and writing skills.

	22
	Wayne Steinmetz
	Professor Emeritus of Chemistry, Pomona College
	Mr. Steinmetz included positive comments regarding the Science Framework, especially the spiraling focus in the K-8 sections and the emphasis on the scientific method, student observations and measurement. He had a number of recommendations to improve the treatment of high school chemistry and suggested emphasizing the laboratory as a gateway to learning.

	23
	Dr. A. Colburn, Dr. L. Henriques, Dr. T. Kelty, Dr. J, Kisiel, Dr. C. Martin, Dr. D. Nickles, Dr. W. Ritz, Dr. W. Straits, Dr. S. Zwiep
	Members of the Science Education Department, California State University, Long Beach
	Representing the Science Education Department, the faculty members stated the need for science to remain a core subject of study. They also suggested including more research references and citations to primary sources, and noted that the Science Framework needed to emphasize the importance of students actively “DOING” science processes as part of science instruction.

	24
	Dr. Michal Danin-Kreiselman
	Biology Teacher, Kennedy High School
	Dr. Denin-Kreiselman provided suggested changes and comments to the narratives supporting the standards for biology and life sciences in grades nine through twelve.

	25
	Dr. David P. Billington, Jr. 
	Independent Scholar
	Dr. Billington provided suggested changes to Chapter 2 regarding the relation of science and technology.
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