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NGSS App 

Or go to: http://www.nextgenscience.org/ 

http://laboutloud.com/wp-content/uploads/2013/09/ngss-app.jpeg


A. Today is my first exposure to it. 

B. I’ve heard about it, but don’t know many details. 

C. I’ve seen examples of it, and I know a  
few details. 

D. I’ve attended one or more presentations about  
it and/or read about it in detail. 

E. I participated in a lead state review or critical 
stakeholder review of one of the earlier drafts. 

Poll page: 

http://www.easypolls.net/poll.html?p=589a0524e4b0d8
5706c8dd08 

Level of Familiarity with NGSS 



• Final standards released in April 2013.  

• Based on the latest research in science teaching  
and learning.  

• Integrates CCSS skills, College and Career Readiness 
Standards, and STEM.   

• Many states and districts support the new standards 
and the methodology. 

• Publishers identifying the best materials to support 
this instruction. 

• http://ngss.nsta.org/conducting-assessments.aspx 

 

Brief History of NGSS 

http://ngss.nsta.org/conducting-assessments.aspx


Moore’s Law 



Credibility of sources 



Content that is narrowed but deeper. 

What’s new in the NGSS “Framework”? 



Fewer Factoids – More Process 

What’s new in the NGSS “Framework”? 



Greater Integration Among the Sciences 

Physical 

Earth-Space 

Engineering 

Life 

What’s new in the NGSS “Framework”? 



Greater Integration Across Grade Levels 

K-2 

MS 

3-5 

HS 

What’s new in the NGSS “Framework”? 



Integration Across Grade Levels 

http://ngss.nsta.org/AccessStandardsByDCI.aspx 
 

http://ngss.nsta.org/AccessStandardsByDCI.aspx


 
K-12 Science Framework (NRC) 
 
DCI – Disciplinary Core Ideas – Content  
 
SEP – Science and Engineering Practices – Inquiry and Design Skills 
 
CCC – Crosscutting Concepts - Themes  

Next Generations Science Standards = 
Performance Expectations 

Development of NGSS 



Old Typical State Standard: Explain the significance of the process 
of photosynthesis. 
 
NGSS Standard (PE): Construct a scientific explanation based on 
evidence for the role of photosynthesis in the cycling of matter and 
flow of energy into and out of organisms! 
 

Old Vs New 
Performance Expectations Consist of… 



Disciplinary Core Ideas 
• Life Science 
• Earth Science 
• Physical Sciences 
• Engineering 

Science and Engineering 
Practices 
• Ask Questions and Define 

Problems 
• Develop and Use Models 
• Plan and Carry out 

Investigations 
• Analyze and Interpret Data 
• Construct Explanations and 

Design Solutions 
• Engage in Argument from 

Evidence 
• Obtain, Evaluation, and 

Communicate Information 
• Use Mathematics and 

Computational Thinking 
 

Crosscutting  
Concepts 
• Patterns 
• Structure and 

function 
• Cause and Effect 
• Cycling of Energy 

and Matter 
• Scale, Proportion, 

and Quantity 
• Systems and 

System Models 
• Energy and 

Matter 
• Stability and 

Change 
 

Performance Expectations Consist of… 



NGSS Standard (PE): Construct a scientific explanation based on evidence for 
the role of photosynthesis in the cycling of matter and flow of energy into and 
out of organisms! 
 
DCI – Disciplinary Core Ideas – Content – 
role of photosynthesis in organisms 
 
SEP – Science and Engineering Practices – Inquiry and Design Skills –  
Construct a scientific explanation based on evidence for the role of 
photosynthesis in organisms. 

 
CCC – Crosscutting Concepts - Themes – Construct a scientific explanation 
based on evidence for the role of photosynthesis in the cycling of matter and 
flow of energy into and out of organisms. 

 
Construct a scientific explanation based on evidence for the role of 
photosynthesis in the cycling of matter and flow of energy into and out of 
organisms. 

 

Performance Expectations Consist of… 



• PE is NOT just an activity to do. 
  

• A single PE is taught through various 
activities, investigations, simulations, 
research and readings 
 

• Will need to teach additional foundational 
content in order for students to accomplish  
a single PE 
 

• Includes all 3 dimensions 

Old Standards/Objectives vs NGSS PE 



• Science and Engineering Practices 
TOOLS 

Three Dimensions of NGSS 

• Cross-cutting Concepts 
MORTAR 

 

• Core Disciplinary Ideas 
BRICKS 

 



Physical 
Science 

Life 
Science 

Earth &  
Space 
Science 

Engineering & 
Applied Science 

Core Disciplinary Ideas 



• Define – Identify criteria  
& constraints (Identify research) 

• Develop – Possible solution 
via visual or physical  
(choose solution, design/construct) 

• Optimize – Compare 
solutions, TEST, evaluate  
(test, communicate, evaluate,  
redesign)  

Define 
 

Attend a broad range 
of considerations in 

criteria and constraints  
for problems of social and 

global significance 

Develop 
Solutions 

 
Break a major problem 
into smaller problems 

that can be 
solved separately 

Optimize 
 

Prioritize criteria consider 
tradeoffs, and assess  

social and environmental 
impacts as a  

complex solution is  
tested and refined 

Engineering – What Is It? 



Engineering – What Is It? 



Asking Questions and  
Defining Problems 

Science and Engineering Practices 

Developing and  
Using Models 

Planning and Carrying 
Out Investigations 



Analyzing and  
Interpreting Data 

Science and Engineering Practices 

Engaging in Argument 
from Evidence 



Using Mathematics and 
Computational Thinking 

Science and Engineering Practices 

Constructing Explanations 
and Designing Solutions 



Obtaining, Evaluating,  
and Communicating Information 

Science and Engineering Practices 



Cross Cutting Concepts 

 
MORTAR 

1. Patterns 
 

2. Cause and Effect: Mechanism and 
Prediction 
 

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 



• Science and Engineering Practices 
TOOLS 

• Cross-cutting Concepts 
MORTAR 

• Core Disciplinary  
Ideas 
BRICKS 

Three Dimensions 



Students actively engage in Scientific and 
Engineering Practices in order to deepen their 
understanding of Cross-Cutting Concepts and 
Disciplinary Core Ideas 

“ 

” 
—A Framework for K-12 Science Education 

Integrating the Three Dimensions 



And??? 

• Concerns for 
implementation of new 
standards? 

 

• Any ideas for meeting the 
new standards in your 
classroom? 

 



Performance Expectation 
represents the following: HS- 

HIGH SCHOOL 
DOMAIN: EARTH/SPACE 
SCIENCE 
TOPIC/DCI: ENERGY 
STANDARD: 4  

NOTE: Each grade level contains Performance Expectations from each Domain. 

How to Read the NGSS 

ESS 3- 4 



Assessable  
Component 
(Performance Expectation) 

 

 

Foundation Boxes 
(Three Dimensions) 

 

Connection Boxes 
(Common Core, Articulation) 
 

How to Read the NGSS 



Example of an  
Earth-Space Science 
Performance 
Expectation 

and its linking 

Science and 
Engineering Practice 

to 

Connecting Concepts 

and 

Clarification and 
Assessment 
 



Connections to other DCIs 
Articulation to DCIs Across Grade Levels 
Common Core and State Standards Connections 

Assessment Boundaries and Clarifying Statements 



Let’s Put Theory into Practice! 



High School Example STEM Activity - Handout 



How do I encourage students to: 

NGSS Science & Engineering Practices 

1. Ask questions and define problems    

2. Develop and use models    

3. Plan and conduct investigations    

4. Analyze and interpret data    

5. Use mathematical and computational thinking    

6. Construct explanations and design solutions    

7. Engage in scientific argument from evidence    

8. Obtain, evaluate, and communicate information    

Which Science & Engineering Practices  
did you engage in this activity? 



NGSS - Cross-Cutting Concepts 
1. Patterns    

2. Cause and Effect: Mechanisms and explanations    

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    

What Cross-Cutting Concepts were  
in this activity? 



• Problem based learning 
 

• No longer have Chapter 1 as Nature of Science 
(should be integrated) 
 

• Integrated Engineering/STEM 
 

• Doing science isn’t enough – must be thinking 
critically, researching and reading. 
 

• Student engagement (both mental engagement and 
physical engagement). 
 

• Students should be: making claims – using evidence – 
supported by reasoning 

What to Look for in a Program 



An NGSS Program Should Include: 
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