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Agenda 

• Hear about the NGSS Shifts 
 

• Discuss ways for implementation of  these 
standards with connections to SWAC 
principles. 

 



Learning Intentions  

• Clarified NGSS Shifts; 

• Identified connections between Science 
and ELA  and Mathematics Common Core 
State Standards; 

• Consider SWAC connections to NGSS. 

 

 

Through today’s Discussion,  

          you will have… 



Foundation for the 

Framework 



Next Generation Science Standards 
 

• Collaborative, state-led process 

 

• Released in April 2013 

– Adopted in VT—June 2013  
 

• Rich and challenging content 

  

• Today’s students & tomorrow’s workforce 
 

 

 



Learning Research 

Why Now? 



 
 
 

Changing Science 
 

Why Now? 



Workforce Needs 
 

Why Now? 



                      
Societal Needs 

Why Now? 



All Standards, ALL Students 



• “Integration of subject                                             
areas is an avenue that                                      
strengthens science                                                  
learning for all students,                                                      
particularly for students                                                                          
who have traditionally                                             
been underserved…” 
 

                                                                      NGSS Appendix D and  

    The Understanding Language Initiative http://ell.stanford.edu 

http://ell.stanford.edu/
http://ell.stanford.edu/
http://ell.stanford.edu/


Let’s Explore the Architecture 



NGSS 
Architecture 



Performance 
Expectations 

Foundation Boxes 

Connection Box  



Performance Expectations 



Inside  
the Box 



Conceptual Shifts 



Conceptual Shifts 

 Interconnected Nature of Science 

   PEs are not Curriculum! 

  Coherent progression of concepts K-12. 

   Deeper content understanding  and  application 

  Integration of Science and Engineering 

CCR Preparation  

Aligned to CCSS in ELA and Mathematics 



 Interconnected Nature of Science 

 

 NGSS will require 

contextual application 

of the three dimensions 

by students. 

 

 

 

Three Dimensions Intertwined… 



Interconnected Domains… 



Conceptual Shifts 

    Interconnected nature of Science 

   PEs are not Curriculum! 

  Coherent progression of concepts K-12. 

   Deeper content understanding  and  application 

  Integration of Science and Engineering 

CCR Preparation  

Aligned to CCSS in ELA and Mathematics 



A Standard Addressing Earth/Space Systems 



 
Instructional Scaffolding for a 

Standard 
 

• Earth Systems 
 

 MS-ESS2 



A Sample  Performance 
Expectation 

    --Construct an explanation 

--based on evidence   

--for how geoscience processes have  
changed Earth’s surface 

--at varying time and spatial scales. 

 MS-ESS2-2 

Sea Arch Formation 



Prior Learning… 

• What content will students                                        
need to understand before                                           
instruction of this PE? 

 

– Cycling of Matter (Gr 5 LS2-1) 

– Cycling of Earth’s Materials (MS-ESS2-1) 

– Cycling of Energy (Gr 5 PS3-1 and MS-ESS2-1) 

– Sustainability of Earth’s resources (Gr 5 ESS3-1) 

– Ecosystems are dynamic (Cross Cutting Concept—
Stability and Change) 

– Engaging in Argument from Evidence (Practice #7) 
 

Earth’s Systems 



      After Instruction… 

• What content will students                                             
need to understand  to                                            
demonstrate proficiency in this PE? 

 

– The planet’s systems interact over a variety of scales. 
 

– The scales of these interactions range from fractions 
of a second to billions of years 

 

– Interactions of the planet’s systems have shaped the 
earth’s history and will determine its future. 

 

Grand Canyon 



Crosscutting Concepts 

• What Cross-Cutting Concepts could be addressed  
during the instruction of this PE? 

 --Patterns 

--Cause and Effect 

--Energy and Matter 

--Stability and Change 

 Effects of Irene in Vermont 



Background Information…  

• Investigations 

• Reading activities 

• Use of technology—simulations 

• Data analysis opportunities 

• On-line Resources 

What are some learning                             
opportunities you might provide                                   
that would support this standard? 

  Field Work 



Time  
        to Turn and… 



Conceptual Shifts 

    Interconnected nature of Science 

   PEs are not Curriculum! 

 Coherent progression of concepts K-12. 

   Deeper content understanding  and  application 

  Integration of Science and Engineering 

CCR Preparation  

Aligned to CCSS in ELA and Mathematics 



Learning Progression 

• K--Weather Conditions  

• 1--Seasons 

• 2--Water on Earth—solid or liquid 

• 3--Predict Weather Conditions  

• 4—Weathering -- ice, water, wind 

• 5--Water on Earth—distribution 

• MS--Cycling of Water –Earth’s systems 

• HS-- Properties of Water—Effects on Earth 

 

 
NGSS—Appendix E 



Conceptual Shifts 

    Interconnected nature of Science 

   PEs are not Curriculum! 

  Coherent progression of concepts K-12. 

   Deeper content understanding  and  
    application 

  Integration of Science and Engineering 

CCR Preparation  

Aligned to CCSS in ELA and Mathematics 



Improved Cognitive Science 

• …the focus is on the core ideas —not 
necessarily the facts that are associated 
with them.  

 

• The facts and details are important 
evidence, but not the sole focus of 
instruction.  

NGSS Appendix A;  Conceptual Shifts 



  Improved Cognitive 
Science 

  Less… 
• Focus on eradicating 

misconceptions 
 

• Inquiry as activity 
 
 
 
 

• Science as just a body 
of knowledge 

 
 
 

• Only older children able 
to learn science 

 
 

  More… 
• Building on naïve 

conceptions 
•  Integrated learning that 

embodies how one 
does and learns science 

•  Science as content 
learned through 
practices 

• Young children are quite 
capable and interested 
in science. 



Conceptual Shifts 

    Interconnected nature of Science 

   PEs are not Curriculum! 

  Coherent progression of concepts K-12. 

   Deeper content understanding  and  application 

  Integration of Science and 
     Engineering 

CCR Preparation  

Aligned to CCSS in ELA and Mathematics 



     Science and Engineering Practices 

 

•  1. Asking questions (for science) and defining problems  
•               (for engineering)  
• 2. Developing and using models  
• 3. Planning and carrying out investigations  
• 4. Analyzing and interpreting data  
• 5. Using mathematics and computational thinking  
• 6. Constructing explanations (for science) and designing 
                     solutions (for engineering)  
• 7. Engaging in argument from evidence  
• 8. Obtaining, evaluating, and communicating  
                      information  

NGSS—Appendix F: Science and Engineering Practices 



What Constitutes a Problem? 

A problem is… a situation that 
people want to change. 



Engineering Design 
Opportunities… 



Is This Engineering? 

A Vermont Story… 



Conceptual Shifts 

    Interconnected nature of Science 

   PEs are not Curriculum! 

  Coherent progression of concepts K-12. 

   Deeper content understanding  and  application 

  Integration of Science and Engineering 

CCR Preparation  

Aligned to CCSS in ELA and Mathematics 



     ACT Profile Report –Vermont   
                                            Class 2012 



College and Career 
Readiness Criteria 

• Analyze given information  
       when presented with new,  
       complex information. 
• Employ self-directed planning, monitoring,  
         and evaluation. 
• Apply and compare knowledge cross various  
         disciplines. 
• Employ valid and reliable research strategies. 
 

• Apply mathematics and disciplinary literacy skills 
to science.  



Conceptual Shifts 

    Interconnected nature of Science 

   PEs are not Curriculum! 

  Coherent progression of concepts K-12. 

   Deeper content understanding  and  application 

  Integration of Science and Engineering 

CCR Preparation  

Aligned to CCSS in ELA and 
Mathematics 



    Common Core Connections…  

• Mathematical Thinking 

• Reading 

• Writing 

• Vocabulary 

• Speaking and Listening 



  Common Core Connections  



 
What’s Next for Vermont… 

 

      CCSS Connections 

       Sharing Online 

  http://ve2.vermont.gov/  

http://ve2.vermont.gov/
http://ve2.vermont.gov/


Your Questions… 



Your Feedback…. 

• Please help us out further by answering these questions. 
 

1. What do you find most exciting about NGSS? 
 
 
2. What further support will you need to 

move  forward with your understanding of 
NGSS?  

 
 
       Thank you! 



Comparison: Science and Engineering 
Practices 

National Science Education Standards Practices 

                   (from NSES) 

NGSS Science and Engineering Practices 

Asking scientific questions… and structuring…testable 

predictions 

1. Defining Problems 

Using scientific knowledge to construct models 2. Developing  and using  

       models 

Collecting data to address scientific questions and to 

support predictions 

3. Planning and carrying  

       out investigations 

Searching for regularities and patterns in observation and 

measurements (i.e. data analysis) 

4. Analyzing and interpreting  

      data 

Using mathematical reasoning and quantitative applications 

to interpret and analyze data to solve problems 

5. Using mathematical and  

       computational thinking 

Using evidence and scientific explanations, models and 

representations. 

6. Constructing explanations  

      and designing solutions  

Using evidence to construct scientific explanations 7. Engaging in argument  

       from evidence 

  8. Obtaining, evaluating,  

      and communicating  

      information 


