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NRC Conceptual Framework Committee 
 
Science Content: 
Helen Quinn, Stanford, Chair (Physics) 
Wyatt Anderson, University of Georgia (Biology) 
Tanya Atwater, UCSB (Geophysics) 
Rodolfo Dirzo, Stanford University (Bioecology) 
Phillip Griffiths, Institute for Advanced Study (Mathematics) 
Dudley Herschbach, Harvard University (Biology) 
Linda Katehi, UC Davis (Engineering) 
John Mather, NASA Goddard Space Flight Center (Astrophysics) 
Rebecca Richards-Kortum, Rice University (Bioengineering) 
 
Education and Learning 
Philip Bell, University of Washington 
Thomas Corcoran, Columbia University, Teachers College 
Tom Keller, NRC 
Brett Moulding, Utah Partnership for Effective Sci Teaching &Learning 
Jonathan Osborne, Stanford 
James W. Pellegrino, University of Illinois 
Stephen L. Pruitt, Georgia Department of Education 
Brian Reiser, Northwestern University 
Heidi Schweingruber, NRC 
Walter Secada, University of Miami 
Deborah C. Smith, Pennsylvania State University  



 

 
 
 
 
 

Four Design Teams: 
 
Earth and Space Science: 
Michael Wysession, Washington University, St. Louis, MO (Team Lead) 
Don Duggan-Haas, Museum of the Earth, Ithaca, NY 
Scott Linneman, Western Washington University, Bellingham, WA  
Eric Pyle, James Madison University, Harrisonburg, VA 
Dennis Schatz, Pacific Science Center, Seattle, WA 
 

Life Science 
Rodger Bybee, BSCS, Colorado Springs, CO (Team Lead) 
Bruce Fuchs, National Institutes of Health, Bethesda, MD 
Kathy Comfort, WestEd, San Francisco, CA 
Danine Ezell, Energy Project, San Diego, CA 
 

Physical Science 
Joseph Krajcik, University of Michigan, Ann Arbor, MI (Team Lead) 
Shawn Stevens, University of Michigan, Ann Arbor, MI 
Sophia Gershman, Princeton Plasma Physics Lab, Princeton, NJ 
Arthur Eisenkraft, University of Massachusetts, Boston, MA 
Angelica Stacy, UC Berkeley, Berkeley, CA 
 

Engineering and Applied Science 
Cary Sneider, Portland State University, Portland, OR (Team Lead) 
Rodney (Rod) L. Custer, Illinois State University, Normal, IL  
Jacob (Jake) Foster, Mass. Dept Elementary & Secondary Ed, Malden, MA    
Yvonne Spicer, Museum of Science, Boston, MA   
Maurice Frazier, Chesapeake Public School System, Chesapeake, VA 
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What’s New in the “Conceptual Framework”  
(and therefore in the NGSS) 

  

•   Content that is shorter but deeper 

•   Fewer factoids; More process 

•   Greater integration across grade levels 

•   Greater integration among the sciences 

•   Greater integration with engineering and technology 

•   Greater integration of and focus on human-related content 
 



Big Idea #7: Humans depend on Earth for resources. 



Big Idea #8: Natural hazards pose risks to humans. 



Big Idea #9: Humans significantly alter the Earth. 



 

 
 
 
 
 

Statement of Task for “Conceptual Framework:” 
  

•   Identify a small set of (1) Core Ideas in each of the 4 areas.  
 
  
 



 

 
 
 
 
 

Statement of Task for “Conceptual Framework:” 
  

•   Identify a small set of (1) Core Ideas in each of the 4 areas.  

•   Identify the key (2) Cross-Cutting Elements. 

 

  
 



 

 
 
 
 
 

Cross-Cutting Elements 
  

•   Patterns 

•   Cause and Effect: Mechanism and Prediction 

•   Scale, Proportion, and Quantity 

•   Systems and System Models 

•   Energy and Matter: Flows, Cycles, and Conservation 

•   Structure and Function 

•   Stability and Change 

•   Interdependence of Science, Engineering, and Technology 

•   Influence of Science, Engineering, and Technology on 

Society and the Natural World 

  
 



 

 
 
 
 
 

Statement of Task for “Conceptual Framework:” 
  

•   Identify a small set of (1) Core Ideas in each of the 4 areas.  

•   Identify the key (2) Cross-Cutting Elements. 

•   Identify the major (3) Scientific and Engineering Practices. 
 



 

 
 
 
 
 

Scientific and Engineering Practices 
  

§  Asking Questions and Defining Problems 

§  Developing and Using Models 

§  Planning and Carrying Out Investigations 

§  Analyzing and Interpreting Data 

§  Using Mathematics and Computational Thinking 

§  Constructing Explanations and Designing Solutions 

§  Engaging in Argument from Evidence 

§  Obtaining, Evaluating, and Communicating Information  

  
 



The Practices (and Cross-Cutting Concepts) progress across 
Grade Bands: 

Ex/  Developing and Using Models: 



 

 
 
 
 
 

Statement of Task for “Conceptual Framework:” 
  

•   Identify a small set of (1) Core Ideas in each of the 4 areas.  

•   Identify the key (2) Cross-Cutting Elements. 

•   Identify the major (3) Scientific and Engineering Practices. 

•   Identify how these core ideas, cross-cutting ideas, and 
practices intersect for 4 grade level bands. 
 



NGSS Writing Team Members 



Lead State Partners 

–  Arizona"
–  Arkansas"
–  California"
–  Delaware "
–  Georgia"
–  Illinois"
–  Iowa"
–  Kansas"
–  Kentucky"
–  Maine"
–  Maryland"
–  Massachusetts "
–  Michigan 

–  Minnesota"
–  Montana"
–  New Jersey"
–  New York"
–  North Carolina"
–  Ohio"
–  Oregon"
–  Rhode Island"
–  South Dakota"
–  Tennessee"
–  Vermont"
–  Washington State"
–  West Virginia 



Lead State Partners 



Lead State Partners and NGSS 
Writing Team 

Writing Team Only 
Lead State Partner 
Only 
Lead State Partner and Writing 
Team 



Critical Stakeholders 
The Critical Stakeholders are distinguished individuals and organizations that 
represent education, science, business and industry and who have interest in the 
Next Generation Science Standards. The members are drawn from all 50 states 
and have expertise in:  "

– Elementary, middle and high school science from both urban and rural communities"
– Special education and English language acquisition"
– Postsecondary education"
– State standards and assessments"
– Cognitive science, life science, physical science, earth/space science, and    

"engineering/technology"
– Mathematics and Literacy"
– Business and industry"
– Workforce development"
– Education policy"

"
•  The Critical Stakeholders will critique successive, confidential drafts of the 

standards and provide feedback to the writers and states, giving special 
attention to their areas of expertise. 



Public Feedback 

• The first public draft of the standards was available 
in May, 2012."

• The second public draft will come out in December, 
2012."

• Target is to have final standards by March, 2013."







 

 
 
 
 
 

What’s New for Earth Science? 

•   New Content, based on Community Literacy Frameworks 
 



 

 
 
 
 
 

What’s New for Earth Science? 

•   New Content, based on Community Literacy Frameworks 

•   Closer Integration with Engineering and Technology 
 



 

 
 
 
 
 

What’s New for Earth Science? 

•   New Content, based on Community Literacy Frameworks 

•   Closer Integration with Engineering and Technology 

•   One full year of instruction in EACH of Middle School and 

High School (There may be different models for how this 

happens) 
 











 

 
 
 
 
 

Challenges: 
  

•   Greater emphasis on integration of science practices with 
science content à Assessment 
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Challenges: 
  

•   Greater emphasis on integration of science practices with 
science content à Assessment 
•   New content (e.g., greater emphasis on human connections, 
engineering, and technology; greater emphasis on integration 
between sciences (i.e., cross-cutting concepts) and with math 
and ELA) à Professional Development 
•   Inclusion of a year of Earth & Space Science in high school 
à  Number of years of high school science 
  
 



 

 
 
 
 
 

Number of Years of High School Science Required: 
 

    1987  1996  2006  2008 
 
Local Decision    6    7    6    6 
1 – 2 Years   40  33  16  13 
3 Years     3    8  27  27 
4 Years     0    2    1    4 
 
Local decision means that graduation requirements are set by local districts and may vary 
within a state.  
In 2008, all states with statewide requirements required ≥2 years of mathematics courses; 
only one state (Illinois) required 1 year of science. 
NOTES: Data include Washington, DC. Column totals do not add to 51 because certain 
states did not participate in Council of Chief State School Officers (CCSSO) survey that year 
or used a different credit reporting system. (1987 – leaves off Vermont and Arkansas, which 
both required 5 total math or science years; 1996 – still leaves off Vermont for the same 
reason; includes DC) 
SOURCES: CCSSO, Key State Education Policies on PK-12 Education: 2008 (2009); Snyder 
TD, Digest of Education Statistics 1988, NCES 88-600 (1988); and Snyder TD, Digest of 
Education Statistics 1998, NCES 1999-036 (1999).  



 

 
 
 
 
 

Challenges: 
  

•   Greater emphasis on integration of science practices with 
science content à Assessment 
•   New content (e.g., greater emphasis on human connections, 
engineering, and technology; greater emphasis on integration 
between sciences (i.e., cross-cutting concepts) and with math 
and ELA) à Professional Development 
•   Inclusion of a year of Earth & Space Science in high school 
à  Number of years of high school science 
•   Question as to how to handle Earth & Space Science in high 
school à Separate course, modules within Bio/Chem/
Phys, or Integrated Science Curriculum 
  
 


