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The National Academies 

•A non-governmental organization (NGO) 

•Founded in 1863 

•Bring together committees of experts in all areas 
of scientific and technological endeavor  

•Address critical national issues and give advice to 
the federal government and the public  





ÅScientists 

ïNatural scientists 

ïBehavioral and social 

scientists 

ïLearning scientists 

ïEducation researchers 

ÅEngineers 

ÅEducators 

ïTeachers 

ïCoaches or master 

teachers 

ïSupervisors 

ïAdministrators 

ïCurriculum developers 

ïInformal science 

educators 

ïProfessional 

development providers 

 



Supporting Collaboration 

•Develop mutual respect  

–Different types of expertise can be 
complimentary 

•Create ways to bridge “cultures” 

–Develop a shared language 

–Recognize differences in rules for interaction 
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NRC Framework For  
K-12 Science 

•18 member expert committee  

–9 scientists and engineers  

–9 experts in science education & learning 
sciences 

•Design teams 

–Physical sciences 

–Life sciences 

–Earth & space sciences 

–Engineering 

 



Science for All Students 

• Science, engineering and technology are cultural 
achievements and a shared good of humankind 

• Science, engineering and technology permeate 
modern life 

• Understanding of science and engineering is critical 
to participation in public policy and good decision-
making  

• More and more careers require knowledge of science 



Three Dimensions 

•Scientific and engineering practices 

•Crosscutting concepts 

•Disciplinary core ideas 

 



Three Dimensions Intertwined 

What is new? 

1. Central role of scientific 
practices 

2. Organized around 
crosscutting concepts & 
core explanatory ideas  

3. Organized in learning 
progressions 



Scientific and Engineering Practices 

1. Asking questions and defining 
problems 

2. Developing and using models 

3. Planning and carrying out 
investigations 

4. Analyzing and interpreting 
data 

5. Using mathematics and 
computational thinking 

6. Developing explanations and 
designing solutions 

7. Engaging in argument from 
evidence 

8. Obtaining, evaluating, and 
communicating information 
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Crosscutting Concepts 

•Patterns 

•Cause and effect: Mechanism and explanation 

•Scale, proportion, and quantity 

•Systems and system models 

•Energy and matter: flows, cycles, conservation 

•Structure and function 

•Stability and change 

 

 



A core idea for K-12 science instruction is a 
scientific idea that: 

•Has broad importance across multiple science or 
engineering disciplines or is a key organizing concept of a 
single discipline 

•Provides a key tool for understanding or investigating 
more complex ideas and solving problems 

•Relates to the interests and life experiences of students 
or can be connected to societal or personal concerns that 
require scientific or technical knowledge  

• Is teachable and learnable over multiple grades at 
increasing levels of depth and sophistication 



Disciplinary Core Ideas  
Physical Sciences & Life Sciences 

 •PS1  Matter and its interactions 
•PS2  Motion and stability: Forces and interactions 
•PS3  Energy 
•PS4  Waves and their applications in technologies for  

 information transfer 
 

• LS1  From molecules to organisms: Structures and 
 processes 

• LS2  Ecosystems: Interactions, energy, and dynamics 
• LS3  Heredity: Inheritance and variation of traits 
• LS4  Biological evolution: Unity and diversity 

 
 



Disciplinary Core Ideas:  
Earth and Space Sciences 

Engineering, Technology and Applications of Science 

 

•ESS1 Earth’s place in the universe 
•ESS2 Earth’s systems 
•ESS3 Earth and human activity 

 

•ETS1 Engineering design 

•ETS2 Links among engineering, technology,     
science and society 

 
 



Organized in learning progressions 

Learning core explanatory ideas… 

 

•…unfolds over time 

 

•…requires revisiting ideas in new contexts that 
force students to extend them 

 

•…requires that students engage in tasks that force 
them to synthesize and apply ideas 
 

 

 



Implementation 

Instruction 

Curricula 

Assessment

s 

Teacher 

development 



Free PDF version of A Framework for K-12 
Science Education is available at: 

http://tinyurl.com/ScienceFramework 
http://tinyurl.com/ScienceBrief (report brief) 

 
For Updates on Next Gen Science 

Standards:  
http://www.nextgenscience.org/  

 
For other National Academies Publications: 

 http://www.nap.edu/  
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