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A Framework for K-12 Science Education:  
Practices, Crosscutting Concepts, and Core Ideas 

What’s in a name? 
 

The three dimensions are the distinguishing 
feature of the Framework and this is reflected 
in the title. 



Purpose of the Framework? 

 The Framework is designed to help realize a 
vision for education in the sciences and 
engineering in which students, over multiple 
years of school, actively engage in science and 
engineering practices and apply crosscutting 
concepts to deepen their understanding of the 
core ideas in these fields. 



Purpose of the Framework? 

 

 The Framework is the first of a two-stage 
process to produce a next generation set of 
science standards for voluntary adoption 
by states. 

 



Structure of the Framework:   
Three Dimensions 

The Framework establishes three dimensions of 
science learning: 
 

1. Scientific and Engineering Practices 

2. Crosscutting Concepts 

3. Disciplinary Core Ideas 



Science and Engineering Practices 

• Establishes habits of mind specific to doing 
science. 

• Distinguishes science from other ways of 
knowing. 

• Engages students in deepening their 
understanding of core science ideas. 

• Helps students make sense of the natural and 
designed worlds 
 

 

 



Science and Engineering Practices 

1.  Asking Questions (Science) and Defining Problems (Engineering) 

2.  Developing and Using Models 

3.  Planning and Carrying Out Investigations 

4.  Analyzing and Interpreting Data 

5.  Using Mathematics, Information and Computer Technology, and 
Computational Thinking 

6.  Constructing Explanations (Science) and Designing Solutions 
(Engineering) 

7.  Engaging in Argument from Evidence 

8.  Obtaining, Evaluating, and Communicating Information 
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What are Crosscutting Concepts? 

• Concepts that cross disciplinary boundaries 

• Support understanding of the natural sciences 
and engineering 

• Contribute to the development of a coherent 
and scientifically-based view of the world 
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Seven Crosscutting Concepts 

1. Patterns 

2. Cause and Effect 

3. Scale, Proportion, and Quantity   

4. Systems and System Models  

5. Energy and Matter 

6. Structure and Function  

7. Stability and Change  
 

 



Disciplinary Core Ideas 

Physical Sciences  

• PS 1:  Matter and Its Interactions  

• PS 2:  Motion and Stability:  Forces and 
Interactions  

• PS 3:  Energy  

• PS 4:  Waves and Their Applications in 
Technologies for Information Transfer  

 



Life Sciences  

• LS 1:  From Molecules to Organisms: 
Structures and Processes  

• LS 2:  Ecosystems:  Interactions, Energy, and 
Dynamics  

• LS 3:  Heredity:  Inheritance and Variation of 
Traits  

• LS 4:  Biological Evolution:  Unity and Diversity  

Disciplinary Core Ideas 



Earth and Space Sciences  

• ESS 1:  Earth’s Place in the Universe  

• ESS 2:  Earth’s systems  

• ESS 3:  Earth and Human Activity  

Disciplinary Core Ideas 



Engineering, Technology, and the Applications 
of Science  

• ETS 1:  Engineering Design  

• ETS 2:  Links Among Engineering, Technology, 
Science, and Society  

Disciplinary Core Ideas 



From Framework to Standards 

• The Next Generation Science Standards (NGSS) 
will be developed using the guidance provided 
in the Framework. 

• Multiple stakeholder groups, including the 
general public, will have opportunities to 
review and comment during the NGSS 
development process. 
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A Collaborative Effort 



A National Opportunity 

 

“A boat doesn’t go forward if each one is rowing 
their own way.” 
                   -Swahili proverb 


