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The NGSS and Public Garden Education 
1. Write your name on the big chart. Use colored dots to indicate 
your audience level for STEM programs.* 

Red Dot = greatest number of students each year / biggest audience 

Blue Dot = moderate number of students each year  

Yellow Dot = few students each year 

No Dot = no programs for this age group 

 

Use a Green Dot to show: Not at all - Somewhat - Moderate - Very 

 

* Number of participants, not number of different programs 

2. On the small chart, indicate your comfort with NGSS 
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NGSS and Public Garden Education 
Workshop Agenda 

1. The Who, What, Where, When, and How of the NGSS 

2. The “Nature of Science”  

3. The Structure of the NGSS 

4. Aligning Three Existing Activities with NGSS 

5. Small Group Discussion 

6. Grade Level “Storylines” and Progressions 

7. “Best Fit” Performance Expectations 

8. Tips for Navigating the NGSS website (Topic vs. DCI Arrangement) 

9. Quick Introduction to Evidence Statements 

10. Worksheet for aligning your programs to NGSS 



Welcome to the NGSS! 

Presenter
Presentation Notes
The NGSS format appears complicated and confusing at first glance.



A Brief History of Science Education in the U.S. 

1980’s: State Standards, Content Focused 
 
1993: Benchmarks for Science Literacy 
 
1995: National Science Education Standards 
 
2013: Next Generation Science Standards 
 
 

Presenter
Presentation Notes
National science standards have evolved over the last few decades; they are based on research and a strong interest in improving our ranking in science education in the world.



Who Developed the NGSS? 

1. The National Research Council (NRC) 

2. National Science Teachers Association (NSTA) 

3. The American Association for the Advancement of Science (AAAS) 

4. Achieve, Inc. 

5. Lead State Partners from 26 states 

6. A long list of elementary schools, colleges, universities, and educational organizations 

7. More than 10,000 individuals who provided feedback on drafts 

 



18 States + D.C. Have Adopted NGSS 

Washington 

Oregon 

California 

Nevada 

Iowa 

Kansas 

Arkansas 

Hawaii 

Michigan 

Illinois 

Kentucky 

West Virginia 

Maryland 

District of Columbia 

Delaware 

New Jersey 

Connecticut 

Rhode Island 

Vermont 

Source: Lawrence Hall of Science 

Presenter
Presentation Notes
18 states plus the District of Columbia have adopted the NGSS; South Dakota adopted a modified version that removes study of global climate change.



The Nature of Science 

• Scientific investigations use a variety of methods  

• Scientific knowledge is based on empirical evidence  

• Scientific knowledge is open to revision in light of new evidence  

• Scientific models, laws, mechanisms, and theories explain natural phenomena  

• Science is a way of knowing  

• Scientific knowledge assumes an order and consistency in natural systems  

• Science is a human endeavor 

• Science addresses questions about the natural and material world 

What scientists do 

How scientists think 

The NOS Matrix 

Presenter
Presentation Notes

The NGSS is based on this established understanding of the Nature of Science.



Implications for Teaching Science 

Scientists and science teachers agree that science is a way of explaining the 
natural world. …science is both a set of practices and the historical 
accumulation of knowledge.  

…students should develop an understanding of the enterprise of science as 
a whole—the wondering, investigating, questioning, data collecting and 
analyzing.  

  - NRC Framework, 2012 

 

Presenter
Presentation Notes
Teaching science should include teaching the process and the content of science together.



Comparison to Existing State Standards 
Existing State Standards Next Generation Science Standards 
Provide separate lists of content students 
should know and processes that they should 
be able to do 

Provide a set of performance expectations 
that integrate practices, core ideas, and 
crosscutting concepts 

Based on the Benchmarks for Science Literacy 
(1993) and the National Science Education 
Standards (1996) 

Based on the Framework for K-12 Science 
Education (2012) 

Often assessed with multiple choice questions 
that emphasized definitions 

Designed to be assessed in real world contexts 

Engineering often excluded Engineering integrated with science 

Expectations for what some students need to 
learn 

Expectations to prepare all students for 
college, career, and citizenship 

No connections to mathematics and English 
language arts 

Explicit connections to mathematics and 
English language arts included 

Presenter
Presentation Notes
NGSS reflects a shift in thinking about educational outcomes.



What’s Inside the NGSS Box? 

Presenter
Presentation Notes
The NSTA explanation of the standards can be simplified by viewing the components separately.



The Structure of the NGSS 

The Three “Boxes” 

What is Assessed 

 
Foundation Box 

 
Connections Box 

Presenter
Presentation Notes
The standards are organized into three boxes that guide instruction.



Performance Expectations 
(What is Assessed) 

Sample PE 

4-LS1-1. Construct an argument that plants and 
animals have internal and external structures that 
function to support survival, growth, behavior, and 
reproduction. 

Presenter
Presentation Notes
The Performance Expectations define what students should be able to do by the end of the school year.



The Connections Box 

Relationships across the curriculum 

• Physical, Life, Earth & Space Sciences, 
Engineering & Technology 

• Grade Levels 

• Common Core English and Math  

 

Presenter
Presentation Notes
The Connections box is especially helpful for teachers who teach multiple subjects.



The Foundations Box 

The Three Dimensions 

Scientific and Engineering  
Practices (SEP)  

Disciplinary Core Ideas (DCI) 

Crosscutting Concepts (CC) 

Presenter
Presentation Notes
The Foundations Box is the most important part of the NGSS.



The Disciplinary Core Ideas 

The framework focuses on a limited number of core ideas in science and 
engineering both within and across the disciplines. … 

Reduction of the sheer sum of details to be mastered is intended to give time 
for students to engage in scientific investigations and argumentation and to 
achieve depth of understanding of the core ideas presented. 

- NRC Framework, 2012 

The “Content” Dimension 



The “DCI” of NGSS 

4 Disciplinary Core Ideas Categories 

PS:  Physical Sciences 

LS: Life Sciences 

ESS: Earth and Space Science 

ETS: Engineering, Technology and the  Applications of Science 



The “PS” of NGSS 

Disciplinary Core Ideas 
 
 Physical Sciences 

PS1:  Matter and its interactions 

PS2:  Motions and stability: Forces and interactions 

PS3:  Energy 

PS4:  Waves and their applications in technologies for 
information transfer 



The “LS” of NGSS 

Disciplinary Core Ideas 
 
 Life Sciences 

LS1:  From molecules to organisms: Structures and processes 
 (Parts of a plant, plant structures, life cycles) 

LS2:  Ecosystems: Interactions, energy, and dynamics 
 (Reproduction, pollination, seed dispersal, photosynthesis, 

interrelationships) 

LS3:  Heredity: Inheritance and variation of traits 
 (Growth and development of individual plants) 

LS4:  Biological evolution: Unity and diversity 
 (Adaptation, plants in different places look different, biomes) 



The “ESS” of NGSS 

Disciplinary Core Ideas 
 
 Earth and Space Sciences 

ESS1:  Earth’s place in the universe 

ESS2:  Earth’s systems 
 (Weather and climate, carbon cycling) 

ESS3:  Earth and human activity 



The “ETS” of NGSS 

Disciplinary Core Ideas 
 
 Engineering, Technology, and the Applications of Science 

ETS1:  Engineering design 

ETS 2:  Links among engineering, technology, science and society 



Fitting an Activity to a DCI 

Melting Ice Activity 

• Participate like a student, try to answer the question and explain 
the answer. 

• Be aware of your own thinking process and how you learn. 

• Select a DCI for this activity. 



DCI Activity: Melting Ice 

Will an ice cube melt faster in plain water or salt water? 

• What could you do to find the answer? 

• How can you be sure to get the right answer? 



Melting Ice 

Let’s try it! 



Working Backwards: Melting Ice 

Which DCI applies? 
 

PS:  Physical Sciences 

LS: Life Sciences 

ESS: Earth and Space Science 

ETS: Engineering, Technology and  
  the Applications of Science 



The Science and Engineering Practices 

… students cannot fully understand scientific and engineering ideas without 
engaging in the practices of inquiry and the discourses by which such ideas are 
developed and refined. At the same time, they cannot learn or show competence in 
practices except in the context of specific content. 

- NRC Framework, 2012 

 

“Practices” not Skills 

Presenter
Presentation Notes
In good science teaching, the “knowing” and “doing” of science are inseparable.



The Science and Engineering Practices 

Any education that focuses predominantly on the detailed products of scientific 
labor— the facts of science—without developing an understanding of how those 
facts were established or that ignores the many important applications of science 
in the world misrepresents science and marginalizes the importance of 
engineering.  

- NRC Framework, 2012 

 

Presenter
Presentation Notes
Understanding how and why science facts were established AND how the facts apply to our lives is critical.



The “SEP” of NGSS 

8 Science and Engineering Practices 

1. Asking questions / Defining problems 

2. Developing and using models 

3. Planning and carrying out investigations 

4. Analyzing and interpreting data 

5. Using mathematical and computational thinking 

6. Constructing explanations / Design solutions  

7. Engaging in argument from evidence 

8. Obtaining, evaluating, and communicating information 



Fitting an Activity to a SEP 

USDA Map Activity 

• Participate like a student, try to answer the question and explain 
the answer. 

• Be aware of your own thinking process and how you learn. 

• Select a SEP for this activity. 



SEP Activity: Plant Hardiness Zones 

Do these maps provide evidence of climate change? 

1. Compare the hardiness zone maps from four different years. 

2. Work as a group to answer these questions: 

• What do the colors on the map indicate? 
• What trends can you identify? 
• Can you make a claim about global climate change based on 

this evidence? 
• What additional information would help you make or support 

a claim about the climate? 





Working Backwards: USDA Plant Zone Map Activity 
Which science and engineering practices apply? 

1. Asking questions / Defining problems 

2. Developing and using models 

3. Planning and carrying out investigations 

4. Analyzing and interpreting data 

5. Using mathematical and computational thinking 

6. Constructing explanations / Design solutions  

7. Engaging in argument from evidence 

8. Obtaining, evaluating, and communicating information 



The Crosscutting Concepts 

Their purpose is to help students: 

• Deepen understanding of the disciplinary core ideas  

• Develop a coherent and scientifically based view of the world 

• Make connections between knowledge and the practices of 
science 

Crosscutting Concepts bridge disciplinary boundaries 



Crosscutting Concepts 

Crosscutting concepts have value because they provide students with connections 
and intellectual tools that are related across the differing areas of disciplinary 
content and can enrich their application of practices and their understanding of 
core ideas.  

—NRC Framework, 2012 

 

Presenter
Presentation Notes
Understanding how and why science facts were established AND how the facts apply to our lives is critical.



The “CC” of NGSS 

7 Crosscutting Concepts 

1. Patterns 

2. Cause and effect 

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 



Activity: Flower Sorting, Part 1 

How are flowers alike and different?  

1. Sort the flower cards by any observable 
characteristics you like. Be prepared to describe 
how your sorted them. 

2. Reshuffle the cards. Pick one characteristic 
(example: black petals) and sort the flowers into 
two piles: flowers that have this characteristic and 
flowers that do not. 



Activity: Flower Sorting, Part 2 
Focus on the Odds: What do they have in common?  

1. Sort cards into two piles: odd numbers and even numbers.  

2. How are all the even numbered flowers alike?  

3. How are all the odd numbered flowers alike? 

4. Based on your descriptions, could you put the Odd flowers 
in the Even pile? Could you put the Even flowers in the 
Odd pile? 

5. What do you think are the defining characteristics of 
flowers in the Odd pile?  



Working Backwards: Flower Sorting 

Which Crosscutting Concepts apply? 

1. Patterns 

2. Cause and effect 

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 



Small Group Discussion 
Describe a program or activity you offer at your garden that 
you feel aligns well with the NGSS.  

1. What Science & Engineering Practices are students performing?  

2. What Crosscutting Concepts are student applying?  

3. How are you talking about the Nature of Science? 



NGSS Storylines 

1. The range of science topics, DCI 

2. The things students should do, SEP  

3. The ways students should think, CC 

Now, what about applying this to  
different grade levels?  

We have covered: 



Storylines: Take-Home Activity 

What role does your garden play in the story? 

Read the storylines for the different grade levels.  

Mark the parts of the storylines that your program already 
supports or has potential to support. 

Use the storyline narratives to gauge the topics and learning 
activities for your programs.  



Grade Level Progressions 



Performance Expectations 

“Best Fit” PE’s for Public Gardens 

1. The “Best Fit” list is for convenience only; other standards may apply to 
your programs. 

2. You don’t have to do it all! Select standards that fit your mission, your 
audience, your site, and your resources. 

3. Focus on the SEP, DCI, and CC for each standard, providing the 
experiences that enable students to meet the standards. 

4. Remember that Performance Expectations define what students should 
achieve by the end of the grade; you don’t have to meet expectations in 
one program. 

5. When promoting your programs use the PE codes (2-LS4-1, 3-LS1-1, 
etc.); quote the language used in the NGSS standards. 



Sample Standard 



NGSS Resources 

Books 

Next Generation Science Standards, For States, By States 
NGSS Lead States 
 
A Framework for K-12 Science Education:  
Practices, Crosscutting Concepts, and Core Ideas 
National Research Council 
 
The NSTA Quick Reference Guide to the NGSS, K-12 
Edited by Ted Willard 
 



NGSS Resources 

Essential Websites 

Next Generations Science Standards  
http://www.nextgenscience.org/ 
 
National Science Teachers Association  
http://ngss.nsta.org/Default.aspx 
 
National Academies Press, online version of A Framework for K-12 Science 
Education,  National Research Council 
http://www.nap.edu/read/13165/chapter/1 
 

http://www.nextgenscience.org/
http://ngss.nsta.org/Default.aspx
http://www.nap.edu/read/13165/chapter/1


NGSS Online 



Get to Know the Standards 



Search the Standards 



DCI vs. Topic Arrangement 
Which version is best for your purposes? 

             DCI Arrangement     Topic Arrangement 



DCI vs. Topic Arrangement 
How is the school district organizing science curriculum? 

             DCI Arrangement     Topic Arrangement 



Resource Library 



Evidence Statement 

Provides more information for 
student assessment 



NGSS Program Alignment 

Use this worksheet to:  
 
• Guide program development  

• Communicate and promote the program’s 
connection to NGSS  

• Train program facilitators to do good science 
teaching 

• Help your local school teachers improve 
their science teaching in the classroom 
 



Happy STEMs to You! 
Katherine Johnson 

Youth Education Director 
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