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Exploring Science Standards: for Use with the NGSS * 
Why? 

http://www.nap.edu/catalog/18290/next-generation-science-standards-for-states-by-states 

Use the words and phrases from Model 1 to answer questions #1 - #4. 
Be sure you reach a consensus with your group before you write down any answers. 

 
Model 1  
Key Words and Phrases in the NGSS* 

 

Analyzing and interpreting 
data 

 

 
Patterns  

 
Systems and system models 

 
 

Constructing explanations and 
designing solutions 

 

 
Developing and using models 

 
Scale, proportion, and quantity  

 

Influence of engineering, technology, and science 
on society and the natural world 

 

 
Interdependence of science, engineering, and 

technology 
 

Obtaining, evaluating, and 
communicating information 

 

 
Asking questions 

 

Planning and carrying  
out investigations 

 

Energy and Matter 
 

 

Stability and change 
 

Structure and function 

 
Cause and effect 

 

 

Using mathematical and 
computational thinking 

 

Engaging in argument from 
evidence 

 

 
1. Cut out all of the boxes in your group’s extra copy of Model 1 to create 17 separate words and 
phrases. Work with your group to sort the words/phrases into at least two different categories. 
Organize and display your sorting scheme. Label the categories you chose. Include a brief 
explanation or description of each category. Be ready for your spokesperson to present your work to 
the entire class. 

 

 

 

* NGSS and Next Generation Science Standards are registered trademarks of Achieve. Neither Achieve nor the lead states 

and partners that developed the Next Generation Science Standards was involved in the production of, and does not 

endorse, this product.  

With the adoption of the Next Generation Science 
Standards (NGSS)*, all K-12 science teachers are being 
challenged to view science teaching and learning from a 
new perspective. As we ponder our current practice, we 
may feel some anxiety about what the new standards will 
mean for our students and courses. This activity allows us 
to dig into the standards in a guided inquiry environment, 
learning alongside our peers to gain familiarity with the 
basic framework and contents of the NGSS*. 



Mare Sullivan 
Exploring Science Standards: NGSS 7/30/15 

 

2 
 

2. Flip through the yellow- or green-edged pages of your copy of the NGSS.*  
Choose any page that includes the three column format like this one.  
From the column headings, write the meaning of SEP: 
 
From the column headings, write the meaning of DCI: 
 
From the column headings, write the meaning of CC: 
 
 

Read This! 
 
 
 
 

3. The NGSS* categorizes each of the words and phrases in Model 1 as either an SEP or a CC. Use 
the yellow- and green-edged pages with the three column format to decide which category matches 
each phrase. There are a total of 8 SEPs and 9 CCs. 

Each group member will take responsibility for one set of the phrases in the table below. 
Place an X in each row to indicate whether the phrase is an SEP or a CC. 
Share your results with your group, providing evidence to support your categorizations. 
 
 

Practice or Concept? SEP CC 

Analyzing and interpreting data   

Asking questions   

Cause and effect   

Constructing explanations and designing solutions   

Developing and using models   

Energy and Matter   

Engaging in argument from evidence   

Influence of engineering, technology, and science on society and the natural world   

Interdependence of science, engineering, and technology   

Obtaining, evaluating, and communicating information   

Patterns   

Planning and carrying out investigations   

Scale, proportion, and quantity   

Stability and change   

Structure and function   

Systems and system models   

Using mathematical and computational thinking   

 
4. Based on your answers to #3, write a sentence to describe how a person can tell the difference 
between an SEP and a CC just by looking at the phrase. 

  
 

The NGSS* refers to the SEPs, DCIs, and CCs as dimensions. In the future when you 

hear and read about the three dimensions of the NGSS* you’ll know what they are! 



Mare Sullivan 
Exploring Science Standards: NGSS 7/30/15 

 

3 
 

Model 2  
Introduction to The Yellow Pages – page 1 
 

 
 

Use ONLY page 1 of your copy of the NGSS* to answer questions #5 - #10.  
Do not search other sections of the standards quite yet. 

Be sure you reach a consensus with your group before you write down any answers. 
 

5. Based on the title of this section of the NGSS*, describe how the standards are arranged in the 
yellow section of the book. 

 
 
 

6. With your group, spend 2-3 minutes carefully skimming just this single page and discussing any 
patterns you discern. Write down three distinct patterns that your group members identified. Be 
ready for your spokesperson to share one of your group’s answers. 

 
 
 
 
 

* 
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7. Each description of a Disciplinary Core Idea is preceded by a code with this general format: 
 

 

 
 
            One or two         Two or three                One  
      numbers or letters               letters                    number 

 
Focus only on the first part of the code. Based on your list and your knowledge of the U.S. 
educational system, describe what this part of the code must represent. 
 
 

8. Focus only on the middle part of the code. Four different letter combinations are used. Each is 
an abbreviation. Using the information available in Model 2 and your knowledge of science 
disciplines, fill in the following table: 

 
Abbreviation Science discipline represented by the abbreviation 

 

LS 
 

 

 

 
 

Earth and Space Sciences 
 

 

PS 
 

 

 
 

Engineering, Technology, and Applications of Science 
 

 
9. Focus only on the last part of the code. List the numbers that are used:  

 
Describe what your group thinks this part of the code means. Send your spokesperson to check 
your answer with two other groups. Revise your answer if necessary. Include specific evidence from 
Model 2 in your answer.  
 
 
 
 
 

10. Write one or two sentences that clearly explain what the phrase “Disciplinary Core Idea” must 
mean.  

 
 

  

  −     
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11. Turn to the NGSS* book Introduction page xv. Read the three paragraphs that explain each of 
the dimensions of the “Framework for K-12 Science Education.” Summarize each paragraph in your 
own words – one sentence per dimension. Compare these summaries with your group’s answers to 
#4 and #10. 

 

   Practices:  
 
 
 
   Crosscutting Concepts: 
 
 
 
   Disciplinary Core Ideas: 

 

 

Model 3  
Digging Deeper into the Yellow Pages 

 
 

Your group may choose ANY YELLOW PAGE that has these types of headings. 
Use information found on your yellow page to answer questions #12 - #18. 

Be sure you reach a consensus with your group before you write down any answers. 
 

12. Identify the DCI code for the page you have chosen.   Circle   the location of the DCI code on 
the Model 3 diagram above. 
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13. Based on the subheading of your chosen yellow page, describe what the abbreviation PE must 
mean when used in discussions about the NGSS*. 

 
 
 

14. Recall the format of the code for the DCIs (see question #7). Now look carefully at the codes for 
Performance Expectations. Describe which part of the PE code is different from the DCI code. 
Label this part on the diagram below. 

 
 

 
 
        One number or  Two or three letters       One number        
      one or two letters 

 

15. Based on your analysis of the PEs, describe what this new part of the code indicates to the reader. 
 
 
 
 
 
 

16. Choose one Performance Expectation. Describe how you can use this PE to design one specific 
formative assessment for your students. 
 
 
 
 
 
17. Choose one Performance Expectation. Describe how you can use this PE to design one specific 
summative assessment for your students. 
 

 
 
 
 
 

18. Find the term “Assessment Boundary” within one of the PEs on your chosen yellow page. (If 
your page does not include this term, choose a different yellow page. Read the [bracketed] statement 
associated with the Assessment Boundary. Describe how the “Assessment Boundary” sets limits on 
students’ expected performance for your chosen PE. 

 
 
 
 
 

  

  −     −  
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Pulling it all together 
 

19. As an individual, describe ways you might incorporate one or two of the listed Science and 
Engineering Practices into your students’ learning experiences.  
 

  Analyzing and interpreting data     Constructing explanations and designing solutions 
 
  Asking questions     Obtaining, evaluating, and communicating information 
 
  Developing and using models   Planning and carrying out investigations 
 
  Engaging in argument from evidence  Using mathematical and computational thinking 
 
 
 

 
 
 
 
 
 
 

 

20.  As an individual, summarize the basic organizational framework of the NGSS*. To check your 
understanding, use as many of the abbreviations as you can to check your understanding. 

 
 
 
 
 
 

 
 
 
 
 

  

CC DCI ESS 

ETS LS NGSS 

PE PS SEP 

 

 CC DCI ESS 

ETS LS NGSS 

 CC DCI ESS 
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Extension Questions 
 

21. Practice using the language of the Next Generation Science Standards* 
by using the listed abbreviations to complete the statements below.  

 
The NGSS* organizes its framework of concepts and skills into three  
 

different dimensions, called the __________ , _________ , and __________ . 
 
The four main branches of science and engineering included in the standards are _______ ,  
 

________ , ________ , and ________ . 
 
 

22. Create a concept map that organizes all you have learned about the Next Generation Science 
Standards.* Start with the following concept abbreviations and linking words. 
Add linking words to create propositions that are valid. 
 
 
 
 

     NGSS 
 
 
 
 SEPs        CCs 
 
 
 
        Science Disciplines 
           DCIs  
 
 
 
      
 
 
 LS          ETS  
 
  
 
    PS   ESS   
 

  

CC DCI ESS 

ETS LS NGSS 

PE PS SEP 

 

 CC DCI ESS 

ETS LS NGSS 

 CC DCI ESS 
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Use the information from Model 4 to answer questions #23 – #24 below. 
Be sure you reach a consensus with your group before you write down any answers  
 

Model 4  
Comparing the NGSS* Science and Engineering Practices  
with the POGIL Process Skills 
 

NGSS* Science and 
Engineering Practices 

  
POGIL Process Skills 

 

Asking questions / defining 
problems 

 

 
 

Oral & written communication 

 

Developing and using models 
 
 

 
 

Teamwork 

 

Planning and carrying out 
investigations 

 

 
 

Problem solving 

 

Analyzing and interpreting data 
 

 
 

Critical thinking 
 

 

Using mathematics and 
computational thinking 

 
 

Management (team and self) 

 

Constructing explanations / 
designing solutions 

 
 

Information processing 

 

Obtaining, evaluating, and 
communicating information 

 
 

Assessment  
(self-assessment and metacognition) 

 

Engaging in argument from 
evidence 

 

 
 

 

 
23. Draw a line to connect each SEP with a Process Skill that includes similar student behaviors.  
You may connect each Process Skill with more than one SEP.  

 
 

 
24. If you include the POGIL Process Skills in your classroom learning environment, describe how 
you might also be integrating the NGSS* Science and Engineering Practices. 
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Teacher Resources 
 

Prerequisite knowledge: 
 - The difference between formative and summative assessments. 
 - How to construct a basic concept map (optional). 
 
 

Outline of the activity (with Learning Targets) 

 
Model 1 
     I can list and describe the three different dimensions of the NGSS.* 
     I can distinguish SEPS from CCs. 

 
41 minutes 

 
Model 2 
     I can define DCI. 

 
24 minutes 

 
Model 3 
     I can describe how I might use the PEs and Assessment Boundaries to design    
     formative and summative assessments for my students. 

 
22 minutes 

 
Pulling it all together 
     I can summarize the basic organizational framework of the NGSS* and identify 
     additional questions I have about this framework for K-12 science learning. 

 
5 minutes  
 
 

 
Extension Questions (optional) 
     I can comfortably and accurately use most of the terms and abbreviations  
     associated with the NGSS.* 

 
10 minutes 
(optional) 

 
Model 4      
     I can describe how using POGIL strategies allows me to incorporate the NGSS*  
     Science and Engineering Practices in my classroom. 

 
12 minutes 
(optional) 

 
 

Academic language used and/or developed in this activity: 

Assessment boundary – the upper limits of student mastery demonstration expected  

CC – Crosscutting Concepts    

DCI – Disciplinary Core Ideas  

Dimensions – three different ways of organizing the framework of NGSS concepts and skills 

ESS – Earth and Space Sciences  

ETS – Engineering, Technology, and Applications of Science 

LS – Life Sciences  

NGSS – Next Generation Science Standards  

PE – Performance Expectations  

PS – Physical Sciences  

SEP – Science and Engineering Practices 
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FACILITATION NOTES:  
 
Each participant needs a packet of pages 1-7 (double sided/stapled). 
 

 
Each group of four needs access to 1-2 hard copies of the Next Generation Science Standards* - 
http://www.nap.edu/catalog/18290/next-generation-science-standards-for-states-by-states 
 

 
Each group needs a pair of scissors and one large copy of the Model 1 table (page 12). To save 
time, pre-cut the cells of Model 1 and give each group one set. 
 

 
Facilitator needs copies of page 8 to hand out to groups who finish early. 
 

 
The session can end when all groups have finished through page 7. 
 

 
This activity is designed to be used in a POGIL setting where the teacher acts as a facilitator, 
participants work collaboratively in groups of 3-4 to answer all questions, each group member has 
an assigned role to follow, etc. See one of these references for further information on facilitating a 
POGIL activity: https://pogil.org/resources/implementation/instructors-guide or 
https://pogil.org/resources/implementation/hspi-implementation-guide 
 

 
  

http://www.nap.edu/catalog/18290/next-generation-science-standards-for-states-by-states
https://pogil.org/resources/implementation/instructors-guide
https://pogil.org/resources/implementation/hspi-implementation-guide
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This is an extra copy of the phrases in Model 1. Each group will need only ONE of these pages. 

 
Analyzing and 

interpreting data 
 

 
Patterns  

 
Systems and  

system models 
 

 
Constructing 

explanations and 
designing solutions 

 

 
Developing and 

using models 

 
Scale, proportion, 

and quantity  

  

 
Influence of engineering, 

technology, and science on 
society and the natural world 

 

 
Interdependence of science, 
engineering, and technology 

 
Obtaining, evaluating, 
and communicating 

information 
 

 
Asking questions 

 
Planning and 
carrying out 

investigations 

   

 
Energy and Matter 

 

 
Stability and change 

 
Structure and 

function 

 
Cause and effect 

 

 
Using mathematical 
and computational 

thinking 

 
Engaging in 

argument from 
evidence 
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Mare Sullivan 
Exploring Science Standards: NGSS 7/30/15 

 

15 
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the Model 3 diagram above. 
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