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In September 2013 the California State Board of Education (SBE) unanimously approved the Next Generation Science Standards (NGSS) as California’s new K-12 science standards. In November 2013, the SBE approved an integrated model of these standards, developed by the California Science Expert Panel (SEP), as the preferred model for California middle grades six through eight.  
At the same November SBE meeting, the SBE approved a recommendation by the Superintendent of Public Instruction to reconvene the SEP in order “to develop … as an alternative model … a discipline specific model” for the grade span of 6-8. The model was to be based upon the guidance for developing a domain specific model as outlined by Achieve in the NGSS Appendix K.  
The Board’s clear intent in their November action was for there to be one Integrated NGSS Model in California for grades 6-8 that was preferred by the SPI and the Board, and one Discipline Specific NGSS Model in California for grades 6-8, as an alternate.
In December 2014 the SEP reconvened to develop a domain specific model of the NGSS. The following describes that process. 
For the California Alternative Discipline Specific NGSS Model for Grades–6–8, the SEP considered the guidance provided by NGSS in Appendix K concerning the development of the alternative domain model. As a first step, the SEP organized grade-banded Performance Expectations (PEs) into content-specific courses that match the three science domains of Physical Science, Life Science, and Earth and Space Science. One course is assigned to each science domain. Each domain is organized by Core Topics, which consist of PEs, Disciplinary Core Ideas (DCIs), Science and Engineering Practices, and Crosscutting Concepts (CCs). The Engineering domain was integrated in these course models rather than presented as a separate course in this sequence. (The four stand-alone engineering PEs in each of the grade bands are connected to all three courses.)
In addition to the arrangement of the domain specific content, the SEP also considered what content, if any, from the other science domains would need to be introduced in order to facilitate student’s full understanding of each PE. The charts below, detail the SEPs recommendation on supplemental DCIs from other domains for each of the courses. 
Once the three middle grades discipline specific courses were developed, the SEP designed three configurations of the discipline courses for implementation during the middle grade span 6-8.  The grade level configuration of the three discipline specific models that are being considered are Model 1: 6th grade Earth and Space, 7th grade Life, and 8th grade Physical Science; Model 2: 6th grade Physical, 7th grade Earth and Space, and 8th grade Life Science; and Model 3: 6th grade Life, 7th grade Physical, and 8th grade Earth and Space Science.  The three alternative discipline specific models are outlined below including benefits and challenges for implementing each model.
Request for Educator and Public Comment

The CDE is seeking input from California middle grades science teachers, administrators, and others in the public as to which of the three potential NGSS discipline specific models they believe would be best for CA as an alternative to the preferred NGSS Integrated Model for grades 6-8. 
To submit input regarding the potential discipline specific models, please click on the following survey link https://www.surveymonkey.com/s/NGSS-MS-preference. The survey will remain open through Friday, February 28, 2014.  

After gathering this input, the Superintendent of Public Instruction will subsequently make a decision about which model will be endorsed by the CDE and notify the State Board at or before its May 2014 meeting.
Discipline Specific Courses
For Middle Grades 6-8

	Key 

	(#) PE appears in two DCIs within the same course

	(▲) PE identified in NGSS as a secondary connection to this component idea.

	(*) PE connected to two component ideas between courses.

	(+) DCIs from other domains recommended as supplemental content for understanding specific PEs


Middle Grades Physical Science Course
	DCI
	Aligned PEs
	Supplemental DCIs

	PS1.A
	MS-PS1-1
	None

	PS1.A
	MS-PS1-2 (#)
	None

	PS1.A
	MS-PS1-3 (#)
	ESS3.C; LS4.D (+)

	PS1.A
	MS-PS1-4
	None

	PS1.B
	MS-PS1-5
	None

	PS1.B
	MS-PS1-6
	None

	PS1.B
	MS-PS1-2 (#)
	None

	PS1.B
	MS-PS1-3 (#)
	ESS3.C; LS4.D (+)

	PS2.A
	MS-PS2-1
	None

	PS2.A
	MS-PS2-2
	None

	PS2.B
	MS-PS2-3
	None

	PS2.B
	MS-PS2-4
	ESS1.A; ESS1.B (+)

	PS2.B
	MS-PS2-5
	None

	PS3.A
	MS-PS3-1
	None

	PS3.A
	MS-PS3-2 (#)
	None

	PS3.A
	MS-PS3-3 (#)
	None

	PS3.A
	MS-PS3-4 (#)
	None

	PS3.A
	MS-PS1-4 (▲)
	None

	PS3.B
	MS-PS3-5
	None

	PS3.B
	MS-PS3-3 (#)
	None

	PS3.B
	MS-PS3-4 (#)
	None

	PS3.C
	MS-PS3-2 (#)
	None

	PS3.D
	MS-LS1-6 (▲)
	None

	PS3.D
	MS-LS1-7 (▲)
	None

	PS4.A
	MS-PS4-1
	None

	PS4.A
	MS-PS4-2 (#)
	None

	PS4.A
	MS-PS4-3
	None

	PS4.B
	MS-PS4-2 (#)
	None

	PS4.C
	MS-PS4-3
	None

	ETS1.A
	MS-ETS1-1 (*)
	None

	ETS1.B
	MS-ETS1-2 (*)
	None

	ETS1.B
	MS-ETS1-3 (*)
	None

	ETS1.B
	MS-ETS1-4 (*)
	None

	ETS1.C
	MS-ETS1-3 (*)
	None

	ETS1.C
	MS-ETS1-4 (*)
	None


Middle Grades Life Science Course

	DCI
	Aligned PEs
	Supplemental DCIs

	LS1.A
	MS-LS1-1
	None

	LS1.A
	MS-LS1-2
	None

	LS1.A
	MS-LS1-3
	None

	LS1.B
	MS-LS1-4
	None

	LS1.B
	MS-LS1-5
	None

	LS1.B
	MS-LS3-2 (▲)
	None

	LS1.C
	MS-LS1-6
	PS1.A; PS1.B; 5th - PS3.D (+)

	LS1.C
	MS-LS1-7
	None

	LS1.D
	MS-LS1-8
	None

	LS2.A
	MS-LS2-1
	PS1.B (+)

	LS2.A
	MS-LS2-2
	None

	LS2.B
	MS-LS2-3
	PS1.B; ESS2.A (+)

	LS2.C
	MS-LS2-4
	None

	LS2.C
	MS-LS2-5
	PS1.B; ESS3.A; ESS3.C (+)

	LS3.A
	MS-LS3-1 (#)
	None

	LS3.A
	MS-LS3-2 (#)
	None

	LS3.B
	MS-LS3-1 (#)
	None

	LS3.B
	MS-LS3-2 (#)
	None

	LS4.A
	MS-LS4-1
	ESS1.C; ESS2.B (+)

	LS4.A
	MS-LS4-2
	ESS1.C (+)

	LS4.A
	MS-LS4-3
	None

	LS4.B
	MS-LS4-4
	None

	LS4.B
	MS-LS4-5
	None

	LS4.C
	MS-LS4-6
	None

	LS4.D
	MS-LS2-5 (▲)
	None

	ETS1.A
	MS-ETS1-1 (*)
	None

	ETS1.B
	MS-ETS1-2 (*)
	None

	ETS1.B
	MS-ETS1-3 (*)
	None

	ETS1.B
	MS-ETS1-4 (*)
	None

	ETS1.C
	MS-ETS1-3 (*)
	None

	ETS1.C
	MS-ETS1-4 (*)
	None


Middle Grades Earth and Space Science Course

	DCI
	Aligned PEs
	Supplemental DCIs

	ESS1.A
	MS-ESS1-1 (#)
	None

	ESS1.A
	MS-ESS1-2 (#)
	PS2.B (+)

	ESS1.B
	MS-ESS1-3
	None

	ESS1.B
	MS-ESS1-1 (#)
	None

	ESS1.B
	MS-ESS1-2 (#)
	PS2.B (+)

	ESS1.C
	MS-ESS1-4
	LS4.A (+)

	ESS1.C
	MS-ESS2-3 (▲)
	None

	ESS2.A
	MS-ESS2-1 (#)
	PS1.A (+)

	ESS2.A
	MS-ESS2-2 (#)
	None

	ESS2.B
	MS-ESS2-3
	LS4.A (+)

	ESS2.C
	MS-ESS2-4
	PS1.A (+)

	ESS2.C
	MS-ESS2-5 (#)
	None

	ESS2.C
	MS-ESS2-6 (#)
	PS3.B; PS4.B (+)

	ESS2.C
	MS-ESS2-2 (#)
	None

	ESS2.D
	MS-ESS2-5 (#)
	None

	ESS2.D
	MS-ESS2-6 (#)
	None

	ESS3.A
	MS-ESS3-1
	None

	ESS3.B
	MS-ESS3-2
	None

	ESS3.C
	MS-ESS3-3
	None

	ESS3.C
	MS-ESS3-4
	None

	ESS3.D
	MS-ESS3-5
	None

	ETS1.A
	MS-ETS1-1 (*)
	None

	ETS1.B
	MS-ETS1-1 (*)
	None

	ETS1.B
	MS-ETS1-2 (*)
	None

	ETS1.B
	MS-ETS1-3 (*)
	None

	ETS1.B
	MS-ETS1-4 (*)
	None

	ETS1.C
	MS-ETS1-3 (*)
	None

	ETS1.C
	MS-ETS1-4 (*)
	None


The following charts outline the various models being considered. After each configuration of disciplines for the model, a list of possible benefits and challenges is listed. Please review each model to determine which of the three models you would recommend as the California Alternative Discipline Specific Model. 

	Key to Highlighting the Benefits and Challenges Charts

	(P) Blue shading pertains to physical science.

	(L) Red shading pertains to life science.

	(E) Green shading pertains to earth and space science.

	(M) Gold shading pertains to multiple domains.


Discipline Specific Model 1: ELP
6th grade: 
Earth and Space Science


7th grade: 
Life Science 


8th grade: 
Physical Science

	Benefits

	Earth, Life, Physical is the current sequence in California and would be the most comfortable for teachers. (M)

	Because the content would not be new to grade level teachers, teachers can focus on implementing the Performance Expectations, Science and Engineering Practices, and Crosscutting Concepts. (M)

	There is high student interest in topics in earth and space science. (E)

	There are five Disciplinary Core Ideas in earth and space science that are essential to a deep understanding of life science in 7th grade. (E)

	Mathematics performance expectations covered in CCSS eighth grade aligns with mathematics covered in physical science. (P)

	Physical science explains phenomena of “why and what” that were discussed in earth science and life science. (P)


	Challenges

	Earth and space science requires numerous Disciplinary Core Ideas from life science and physical science and those ideas would need to be introduced for complete understanding by students. (E)

	If current instructional strategies are used, they may not address the Performance Expectations, Crosscutting Concepts, and Science and Engineering Practices as required by NGSS. (M)

	There are two Disciplinary Core Ideas from physical science that are critical for understanding life science concepts like Photosynthesis. (L)

	Some Earth and Space Science concepts will need to be reintroduced to allow for deep understanding of Physical science in the 8th grade. (P)


Discipline Specific Model 2: PEL  

6th grade: Physical Science 

7th grade: Earth and Space Science 

8th grade: Life Science

	Benefits

	Many believe that physical science is a fundamental science and that could be taught without understanding other domains. (P)

	Most Disciplinary Core Ideas and Performance Expectations in physical science are concrete and can be related to data collected in the classroom. (P)

	There are three engineering standards in physical science that are very tactile and hands-on for students, and there is only one section without an engineering standard. (P)

	A firm foundation in physical science allows for minimal re-teaching of essential Disciplinary Core Ideas in life science and earth and space science. (M)

	There is a natural progression from the universal laws discussed in physical science to earth processes in earth and space science to cellular level applications in life science. (M)

	

	In this sequence, PEL, instruction flows from simple cause and effect systems to sophisticated system interactions. (M)

	Earth and space science is an application of many of the physical concepts to real world situations. (E)

	Life science should be taught in the eighth grade because it has the greatest diversity of Disciplinary Core Ideas from other domains. (L)


	Challenges

	Some mathematical concepts that are needed in physical science are not covered in CCSS in grade six. (P)

	Some physical science concepts are abstract and can be difficult for younger students to understand. (P)

	Life science is often taught to ninth grade students so some students may have this domain two years in a row. (L)

	There may be limited number of teachers with expertise in earth science in grades 7 and 8. (L)

	


Discipline Specific Model 3: LPE
6th grade: 
Life Science




7th grade: 
Physical Science 



8th grade: 
Earth and Space Science


	Benefits

	Life science is developmentally age-appropriate for sixth grade students. (L)

	Life science summarizes and builds on grades three through five in the NGSS learning progressions. (L)

	Life science Disciplinary Core Ideas and Crosscutting Concepts will be revisited in other domains. (L)

	Teaching earth and space science in eighth grade allows students to build on knowledge learned in life science and physical science. (E)

	Earth and space science includes complex systems which are better approached in grade eight than earlier years. (E)

	Teaching earth and space science in eighth grade provides a good foundation for high school sciences. (E)

	Earth and space science concepts can be explored more rigorously in eighth grade than in lower grades. (E)

	Teaching physical science in seventh grade provides foundation for eighth grade earth and space science. (P)

	Teaching physical science in seventh grade allows further exploration of sixth grade life science concepts. (P)

	The LPE model allows a continuation of Crosscutting Concepts (systems and system models) in physical science and earth and space science. (M)


	Challenges

	Life science requires significant foundation in key physical science and earth and space science concepts. (L)

	Teaching life science as a capstone course offers more opportunities to expand on other domains. (L)

	There are some mathematical concepts that are required for life science concepts, such as photosynthesis, that are covered in eighth grade CCSS.  Therefore sixth grade students may not fully understand these concepts. (L)

	Abstract concepts such as evolution and deep time may be developmentally challenging for young sixth grade students. (E)

	Kinetic energy, which is taught in physical science, requires graphing and exponents, which is not covered in seventh grade mathematics. (P)

	Some mathematical concepts that are needed in physical science are not covered in CCSS in grade seven. (P)

	Earth and space science and life science share many components. Separating these domains may be confusing to students. (M)


