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* Better understand the NRC Framework that the NGSS were 
based upon and the three domains of Disciplinary Core Ideas, 
Science and Engineering Practices, and Crosscutting Concepts. 

* Be able to successfully navigate and read the NRC Framework 
as well as the Next Generation Science Standards 

* Be able to better support students independent participation 
in Science and Engineering Practices 

* Be able to identify and better integrate Crosscutting Concepts 
into current curriculum 
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How was Arkansas Involved in the development of the NGSS? 
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Students, over multiple years of 
school, actively engage in scientific 
and engineering practices and apply 
crosscutting concepts to deepen 
their understanding of the core 
ideas in these fields. 
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The main goal of the Framework is to ensure that 
by the end of high school all students have some 
appreciation of science, the ability to discuss and 
think critically about science-related issues, and 
the skills to pursue careers in science or 
engineering.  

~Brian Reiser (2011) 
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NGSS	
  is	
  Different	
  

•  Standards	
  expressed	
  as	
  Performance	
  
Expecta2ons.	
  

•  Combine	
  core	
  ideas,	
  prac2ces,	
  and	
  
crosscu9ng	
  concepts	
  into	
  a	
  single	
  
statement	
  of	
  what	
  is	
  to	
  be	
  assessed.	
  	
  

•  Performance	
  Expecta2ons	
  are	
  not	
  
instruc2onal	
  strategies	
  or	
  objec2ves	
  for	
  
a	
  lesson.	
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 Physical Sciences 

 Life Sciences 

  Earth and Space Sciences 

 Engineering, Technology, and Applications of Science 
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Learning Progression of Ideas Across Time 
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ESS1.C The history of planet Earth 

K-2 
Some events on 
Earth occur very 

quickly; others can 
occur very slowly 

Grade 3-5 
Certain features on 
Earth can be used to 

order events that 
have occurred in a 

landscape 

Grade 6-8 
Rock strata and the 
fossil record can be 
used as evidence to 
organize the relative 
occurrence of major 
historical events in 

Earth’s history 

Grade 9-12 
The rock record resulting 
from tectonic and other 
geoscience processes as 
well as objects from the 
solar system can provide 
evidence of Earth’s early 
history and the relative 
ages of major geologic 

formations 



Step 1 Choose one of the following: 
•  Neutralization / Chemical Reactions 
•  Wave Frequencies / Electromagnetic Radiation 
•  Earthquakes / Plate Tectonics 
•  Phenotype / Heredity 

Step 2 Consider on your own: What are the differences 
between these two terms? Which is the core idea? 
Why?  

Step 3  Share your ideas with your partner. How are your 
ideas similar? How are they different? Come to an 
agreement about which is the core idea and support 
your decision.  

Ac/vity	
  #1:	
  Think-­‐Pair-­‐Share:	
  
	
  “What	
  is	
  Core	
  Idea?”  [5	
  minutes]	
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Earth and Human Activity 
• Global Climate Change 
• Human Impacts on Earth Systems 

Biological Evolution: Unity and Diversity 
• Evidence of Common Ancestry and Diversity  
• Natural Selection 

Waves and Their Applications in Technologies 
for Information Transfer 
• Wave Properties 
• Information Technologies and Instrumentation 

Earth’s Place in the Universe 
• The Big Bang 
• The History of Planet Earth  

Some Big Shifts in the Core and Sub-Core Ideas 
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CCSS ELA, CCSS Math, and NGSS Practices 
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1.  Asking questions (science) and defining 
problems (engineering) 

2.  Design and using models 
3.  Planning and carrying out investigations 
4.  Analyzing and interpreting data 
5.  Using mathematics and computational 

thinking  
6.  Developing explanations (science)  and 

designing solutions  (engineering) 
7.  Engaging in argument 
8.  Obtaining, evaluating, and communicating 

information 
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* Note that in doing science or 
engineering, the practices are 
used iteratively and in 
combination; they are not 
linear steps to be taught in 
order 
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ELA Capacities	
   Mathematical Practices	
   Scientific and Engineering Practices	
  

Demonstrate independence	
   Make sense of problems and persevere in 
solving them	
  

Asking questions (for science) and defining 
problems (for engineering)	
  

Build strong content knowledge	
   Reason abstractly and quantitatively	
   Developing and using models	
  

Respond to the varying demands of 
audience, task, purpose, and discipline	
  

Construct viable arguments and critique the 
reasoning of others	
  

Planning and carrying out investigations	
  

Comprehend as well as critique	
   Model with mathematics	
   Analyzing and interpreting data	
  

Value evidence	
   Use appropriate tools strategically	
   Using mathematics, information and 
computer technology, and computational 

thinking	
  

Use technology and digital media 
strategically and capably	
  

Attend to precision	
   Constructing explanations (for science) and 
designing solutions (for engineering)	
  

Come to understand other perspectives and 
cultures	
  

Look for and make use of structure	
   Engaging in argument from evidence	
  

Look for and express regularity in repeated 
reasoning	
  

Obtaining, evaluating, and communicating 
information	
  

Analysis of ELA/Math/Science Practices 
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1. Patterns 
2. Cause and effect: 

Mechanism and 
explanation 

3. Scale, proportion, and 
quantity 

4. Systems and system 
models 

5. Energy and matter: 
Flows, cycles, and 
conservation 

6. Structure and function 
7. Stability and change 22 

Crosscutting	
  	
  

Concepts	
  



• Helps students explicitly 
identify Crosscutting 
Concepts 

• Gives students a visual way 
to recognize and work with 
the crosscutting concepts 

• Allows students to focus on 
the “Big Ideas” in science 

* 
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* MS-LS2-1 Analyze and interpret data to 
provide evidence for the effects of resource 
availability on organisms and populations of 
organisms in an ecosystem 



Three-Dimensional Learning Dissected 

the effects of 

MS-LS2-1 Analyze and interpret 
data to provide evidence for 

resource availability on 
organisms and populations of 
organisms in an ecosystem. 
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Divide into 5 groups 
•  Each group takes one PE 
•  Together the group Identifies and circles each 

•  PE 
•  Practice in the PE 
•  DCI in the PE 
•  CCC in the PE 
•  Clarification statement 
•  Assessment Boundary 
•  All connections in Foundation Boxes 

•  DCI 
•  Practices 
•  CCC 

•  All connections to other DCIs in this grade band 
•  All articulations across grade bands 
•  All connections to CCSS for M and ELA 
Discuss the richness of just one PE    Discuss the power of bundling PEs 

NGSS Dissection Activity 



Institute for Inquiry - Exploratorium 



* To help learners develop the abilities to do scientific inquiry, 
teachers need to give students responsibility for using 
science process skills and the Science and Engineering 
Practices (SEP).  

* Teachers can make small shifts in existing activities to help 
learners strengthen the skills and practices needed for 
scientific inquiry. 

* Lessons can be modified in specific ways to achieve 
particular purposes.   
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* Participate in a Shifted Activity (20 minutes) 

* Share Observations (5 minutes) 

* Compare Shifted and Unshifted activities to 
identify shifts and benefits (20 minutes) 

* Measuring Shadows:  Making your own shifts (15 
minutes) 

* Share out and debrief (15 minutes) 
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http://www.nextgenscience.org 
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Transi/oning 

Choose one NGSS Performance Expectation that you 
plan to explicitly incorporate into your curriculum and 
answer the following questions in writing: 
•  Which PE did you choose? 
•  Why did you select that PE? 
•  Identify the practice and crosscutting concept from 

the PE. 
•  Describe specific examples of how you can 

incorporate the same crosscutting concept and 
practice into your curriculum in other ways. 

•  Share your plan with your group. 



The	
  intent	
  of	
  the	
  Framework	
  is	
  to	
  change	
  
how	
  we	
  teach	
  science	
  so	
  that	
  it	
  is	
  more	
  like	
  
how	
  scientists	
  work.	
  	
  

• How does this compare to your 
current teaching practice? 
• What shifts will be necessary in your 
instruction or curriculum?  
• What questions do you have?  
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