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Well…..They look very different…. 



2.Interdependent Relationships in Ecosystems 

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea. 
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas.  Integrated 

and reprinted with permission from the National Academy of Sciences. 

2.Interdependent Relationships in Ecosystems 

Students who demonstrate understanding can: 
2-LS2-1. Plan and conduct an investigation to determine if plants need sunlight and water to grow.  [Assessment Boundary:  Assessment 

is limited to testing one variable at a time.] 

2-LS2-2. Develop a simple model that mimics the function of an animal in dispersing seeds or pollinating plants.* 
2-LS4-1. Make observations of plants and animals to compare the diversity of life in different habitats.  [Clarification Statement:  

Emphasis is on the diversity of living things in each of a variety of different habitats.] [Assessment Boundary:  Assessment does not include specific animal and plant 

names in specific habitats.] 
The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

 

Science and Engineering Practices 

Developing and Using Models 

Modeling in K–2 builds on prior experiences and progresses to 

include using and developing models (i.e., diagram, drawing, 

physical replica, diorama, dramatization, or storyboard) that 

represent concrete events or design solutions. 

 Develop a simple model based on evidence to represent a 

proposed object or tool. (2-LS2-2) 

Planning and Carrying Out Investigations  

Planning and carrying out investigations to answer questions or 

test solutions to problems in K–2 builds on prior experiences and 

progresses to simple investigations, based on fair tests, which 

provide data to support explanations or design solutions. 

 Plan and conduct an investigation collaboratively to produce 

data to serve as the basis for evidence to answer a 

question. (2-LS2-1) 

 Make observations (firsthand or from media) to collect data 

which can be used to make comparisons. (2-LS4-1) 

 

------------------------------------------------------- 

Connections to Nature of Science 
 

Scientific Knowledge is Based on Empirical Evidence 

 Scientists look for patterns and order when making 

observations about the world. (2-LS4-1) 

 

Disciplinary Core Ideas 

LS2.A:  Interdependent Relationships in Ecosystems 

 Plants depend on water and light to grow. (2-LS2-1) 

 Plants depend on animals for pollination or to move their seeds 

around. (2-LS2-2)  

LS4.D:  Biodiversity and Humans 

 There are many different kinds of living things in any area, and 

they exist in different places on land and in water. (2-LS4-1) 

ETS1.B:  Developing Possible Solutions 

 Designs can be conveyed through sketches, drawings, or 

physical models. These representations are useful in 

communicating ideas for a problem’s solutions to other people. 

(secondary to 2-LS2-2) 

 

Crosscutting Concepts 

Cause and Effect  

 Events have causes that generate 

observable patterns. (2-LS2-1) 

Structure and Function 

 The shape and stability of structures 

of natural and designed objects are 

related to their function(s). (2-LS2-2) 

 

Connections to other DCIs in second grade:  N/A 

Articulation of DCIs across grade-levels:  K.LS1.C (2-LS2-1); K-ESS3.A (2-LS2-1); K.ETS1.A (2-LS2-2); 3.LS4.C (2-LS4-1); 3.LS4.D (2-LS4-1); 5.LS1.C (2-LS2-1); 5.LS2.A (2-LS2-

2),(2-LS4-1) 

Common Core State Standards Connections:  
ELA/Literacy – 
W.2.7 Participate in shared research and writing projects (e.g., read a number of books on a single topic to produce a report; record science observations). (2-LS2-1),(2-LS4-1) 

W.2.8 Recall information from experiences or gather information from provided sources to answer a question. (2-LS2-1),(2-LS4-1) 
SL.2.5 Create audio recordings of stories or poems; add drawings or other visual displays to stories or recounts of experiences when appropriate to clarify ideas, thoughts, and 

feelings. (2-LS2-2) 
Mathematics – 
MP.2 Reason abstractly and quantitatively. (2-LS2-1),(2-LS4-1) 
MP.4 Model with mathematics. (2-LS2-1),(2-LS2-2),(2-LS4-1) 
MP.5 Use appropriate tools strategically. (2-LS2-1) 
2.MD.D.10 Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare 

problems. (2-LS2-2),(2-LS4-1) 
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Inside the 

NGSS Box 

What is Assessed 
A collection of several 

performance expectations 
describing what students 

should be able to do to master 
this standard 

Foundation Box 
The practices, core disciplinary 

ideas, and crosscutting 
concepts from the Framework 

for K-12 Science Education  
that were used to form the 
performance expectations 

Connection Box 
Other standards in the Next 

Generation Science Standards 
or in the Common Core State 

Standards that are related 
 to this standard  

Performance Expectations 
A statement that combines practices, 
core  ideas, and crosscutting concepts 
together to describe how students can 
show what they have learned.  

Title and Code 
Two sets of performance expectations at different 
grade levels may use the same name if they focus on 
the same topic. The code, however, is a unique 
identifier for each standard based on the grade level, 
content area, and topic of the standard.  

Scientific & Engineering Practices 
Activities that scientists and engineers 
engage in to either understand the 
world or solve a problem 

Disciplinary Core Ideas 
Concepts in science and engineering 
that have broad importance within and 
across disciplines as well as relevance in 
people’s lives.  

Crosscutting Concepts 
Ideas, such as  Patterns and Cause and 
Effect, which are not specific to any one 
discipline but cut across them all.  

Lowercase Letters 
Lowercase letters at the end of 
practices, core ideas, and crosscutting 
Concepts designate which Performance 
expectation incorporates them. 

Assessment Boundary 
A statement that provides guidance 
about the scope of the performance 
expectation at a particular grade level.  

Clarification Statement 
A statement that supplies examples  
or additional clarification to the 
performance expectation.  

Available free at NSTA.org 



Performance 

Expectations 

Dimensions 

Connections 



 So…No matter where you read them…. 

 

 

http://nextgenscience.org/ www.nap.edu 



The Biggest Shift: 

Expressed and assessed as 

 Performance Expectations 

Science and 

Engineering 

Practices 

Crosscutting Concepts 

Disciplinary  

Core 

Ideas 



Integration of the 3 Dimensions 

Disciplinary 
Core Ideas 

DCI 
Practices 

SEP 

Crosscutting 
Concepts 

CCC 



SCIENCE AS SENSE-MAKING 

Science is fundamentally about making sense of the 
natural world. 

 

NGSS is a shift from “learning about” to “figuring out” 

 

And from simply “hands on” to “minds on” 

 

Students need the opportunity to think and act like 
scientists…which is making sense of the world…. 

 

And that is the point of Three Dimensional Learning 

 

 

 



 A closer look at the dimensions….. 



Scientific 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 

http://www.youtube.com/watch?v=LJJoKxDsyoQ


Scientific and Engineering Practices 

 

One more question: 

 

So what happened to the…… 

 

http://www.youtube.com/watch?v=LJJoKxDsyoQ


Scientific and Engineering Practices 

 
 Concerning the “scientific method,” page 78 of the 

Framework for K-12 Science Education has the following to 
say: 

 

 [T]he notion that there is a single scientific method of 
observation, hypothesis, deduction, and conclusion—a 
myth perpetuated to this day by many textbooks—is 
fundamentally wrong. Scientists do use deductive 
reasoning, but they also search for patterns, classify 
different objects, make generalizations from repeated 
observations, and engage in a process of making 
inferences as to what might be the best explanation. Thus 
the picture of scientific reasoning is richer, more complex, 
and more diverse than the image of a linear and unitary 
scientific method would suggest. 

http://www.nap.edu/catalog/13165/a-framework-for-k12-science-education-practices-crosscutting-concepts-and
http://www.nap.edu/catalog/13165/a-framework-for-k12-science-education-practices-crosscutting-concepts-and
http://www.nap.edu/catalog/13165/a-framework-for-k12-science-education-practices-crosscutting-concepts-and
http://www.nap.edu/catalog/13165/a-framework-for-k12-science-education-practices-crosscutting-concepts-and
http://www.nap.edu/catalog/13165/a-framework-for-k12-science-education-practices-crosscutting-concepts-and
http://www.youtube.com/watch?v=LJJoKxDsyoQ


Scientific and Engineering Practices 

 
 

Advice….. 

Be sure check and  understand the depth of 
each practice at your grade span…don’t 
over teach or under teach the practices. 

SEP Cards can be found at: 

www.roe45.org - Resources  NGSS and Science Resources  

 

SEP Progressions can be found in the NGSS appendix or at 

http://www.nextgenscience.org/get-to-know -Crosscutting Concepts 

http://www.youtube.com/watch?v=LJJoKxDsyoQ
http://www.roe45.org
http://www.nextgenscience.org/get-to-know
http://www.nextgenscience.org/get-to-know
http://www.nextgenscience.org/get-to-know
http://www.nextgenscience.org/get-to-know
http://www.nextgenscience.org/get-to-know


Cross Cutting Concepts 

1.  Patterns 

2.  Cause and effect 

3.  Scale, proportion, and quantity   

4.  Systems and system models  

5.  Energy and matter 

6.  Structure and function  

7.  Stability and change  

 



Cross Cutting Concepts 

Advice….. 

Cross cutting concepts are “back pocket” overarching concepts 

that scientists use to make sense of the world. 

Question stems help students make these 
connections. 

Sample stems can be found at  

www.roe45.org - Resources  NGSS and Science Resources 

CCC Progressions can be found in the NGSS appendix or at 

http://www.nextgenscience.org/get-to-know -Science and Engineering Practics 

 

http://www.roe45.org
http://www.nextgenscience.org/get-to-know
http://www.nextgenscience.org/get-to-know
http://www.nextgenscience.org/get-to-know
http://www.nextgenscience.org/get-to-know
http://www.nextgenscience.org/get-to-know
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Life Science Earth & Space Science Physical Science 
Engineering & 

Technology 
 LS1: From Molecules to Organisms: 

Structures and Processes 

LS1.A: Structure and Function 

LS1.B: Growth and Development of 

Organisms 

LS1.C: Organization for Matter and 

Energy Flow in Organisms 

LS1.D: Information Processing 
  

LS2: Ecosystems: Interactions, Energy, 

and Dynamics 

LS2.A: Interdependent Relationships  

in Ecosystems 

LS2.B: Cycles of Matter and Energy 

Transfer in Ecosystems 

LS2.C: Ecosystem Dynamics, 

Functioning, and Resilience 

LS2.D: Social Interactions and Group 

Behavior 
  

LS3: Heredity: Inheritance and 

Variation of Traits 

LS3.A: Inheritance of Traits 

LS3.B: Variation of Traits 
  

LS4: Biological Evolution: Unity  

and Diversity 

LS4.A: Evidence of Common Ancestry 

and Diversity 

LS4.B: Natural Selection 

LS4.C: Adaptation 

LS4.D: Biodiversity and Humans 

ESS1: Earth’s Place in the Universe 

ESS1.A: The Universe and Its 

Stars 

ESS1.B: Earth and the Solar 

System 

ESS1.C: The History of Planet 

Earth 
  

ESS2: Earth’s Systems 

ESS2.A: Earth Materials and 

Systems 

ESS2.B: Plate Tectonics and 

Large-Scale System Interactions 

ESS2.C: The Roles of Water in 

Earth’s Surface Processes 

ESS2.D: Weather and Climate 

ESS2.E: Biogeology 
  

ESS3: Earth and Human Activity 

ESS3.A: Natural Resources 

ESS3.B: Natural Hazards 

ESS3.C: Human Impacts on 

Earth Systems 

ESS3.D: Global Climate Change 

 PS1: Matter and Its Interactions 

PS1.A: Structure and Properties of 

Matter 

PS1.B: Chemical Reactions 

PS1.C: Nuclear Processes 
  

PS2: Motion and Stability: Forces  

and Interactions 

PS2.A: Forces and Motion 

PS2.B: Types of Interactions 

PS2.C: Stability and Instability in  

Physical Systems 
  

PS3: Energy 

PS3.A: Definitions of Energy 

PS3.B: Conservation of Energy and 

Energy Transfer 

PS3.C: Relationship Between Energy  

and Forces 

PS3.D: Energy in Chemical Processes  

and Everyday Life 
  

PS4: Waves and Their Applications in 

Technologies for Information 

Transfer 

PS4.A: Wave Properties 

PS4.B: Electromagnetic Radiation 

PS4.C: Information Technologies  

and Instrumentation 

 ETS1: Engineering Design 

ETS1.A: Defining and 

Delimiting an Engineering 

Problem 

ETS1.B: Developing Possible 

Solutions 

ETS1.C: Optimizing the Design 

Solution 
  

ETS2: Links Among Engineering, 

Technology, Science, and Society 

ETS2.A: Interdependence of 

Science, Engineering, and 

Technology 

ETS2.B: Influence of 

Engineering, Technology, and 

Science on Society and the 

Natural World 

Note: In NGSS, the core 
ideas for Engineering, 
Technology, and the 
Application of Science are 
integrated with the Life 
Science, Earth & Space 
Science, and Physical Science 
core ideas 



Disciplinary Core Ideas 

Advice….. 

Explore grouping DCIs (and PEs) into “non-standard” 

arrangements.   Crossing disciplines allows for a 

deeper and more natural understanding of science. 

 

 

  



Disciplinary Core Ideas 

Advice….. 

Get to know and use the “Framework” 

It is one of the most important tools to use to 

understand the details of NGSS. 

The Evidence Statements also give you more detail 

about content, especially for assessment purposes. 

“The Framework for Science Education” can be bought 

or downloaded free at www.nap.edu 

http://www.nextgenscience.org/     hyperlinks to pages in the 

framework! Evidence Statements are found on the side. 

http://www.nap.edu
http://www.nextgenscience.org/
http://www.nextgenscience.org/
http://www.nextgenscience.org/


Implementing NGSS 

 Start with developing at least one unit in which you can 
incorporate PEs and 3 Dimensional Learning. 

 Understand that this may be a new way of learning for 
some students.  (consider explicitly teaching Talk 
Moves and using sentence stems). 

 Be ready for resistance from some students…..but also 
for students to shine! 

 Be willing to “play possum” and not answer questions 
or give answers.  The teacher is the guide on the side. 

 This is hard work…..and especially hard to do alone.   

 

 



Implementing NGSS 

 Unit Design: 

 Shuffle Performance Expectations and bundle them 

together into coherent units of study (storylines).  (And 

some are done for you!) 

 Determine assessment targets using PEs (explicitly or in 

part) 

 Ground learning in anchoring and investigative 

phenomena  

 Allow multiple avenues for students to learn and use 

SEPs  and  CCCs (which will also create opportunities to 

connect to ELA and Math standards) 

 



From www.nextgenscience.org 



Resources 
 

 www.roe45.org  Resources  NGSS and Science 

Resources 

 CCC, SEP, and Performance Expectation Cards 

 DCI “progessions” 

http://www.roe45.org


www.foundationalservices.org 
 

Free trainings on Science 
Education and NGSS. 

Accessible through local Regional 
Office of Education or Intermediate 

Service Centers. 

Professional Learning Includes: 

NGSS Overview 

Tools to Bring NGSS to the 
Classroom 

Developing & Evaluating Units of 
Study Aligned to NGSS 

 

http://www.foundationalservices.org/


 Science Pedagogical Resources 

 Talk Science Project  

  http://inquiryproject.terc.edu/about/about_talkscience.cfm 

 Tools for Ambitious Science Teaching 

  http://ambitiousscienceteaching.org/ 

 STEM Teaching Tools  

 http://stemteachingtools.org/ 

 Deeper Understanding of DCIs, SEPs and CCCs 

 Bozeman Videos (youtube) or www.bozemanscience.com 

 Science Phenomena Resources   

 Science Phenomena    

 https://sites.google.com/site/sciencephenomena/ 

 NGSS Phenomena 

 http://www.ngssphenomena.com/ 

 

http://inquiryproject.terc.edu/about/about_talkscience.cfm
http://ambitiousscienceteaching.org/
http://ambitiousscienceteaching.org/
http://ambitiousscienceteaching.org/
http://ambitiousscienceteaching.org/
http://ambitiousscienceteaching.org/
http://ambitiousscienceteaching.org/
http://stemteachingtools.org/
http://stemteachingtools.org/
http://www.bozemanscience.com
https://sites.google.com/site/sciencephenomena/
http://www.ngssphenomena.com/


 NGSS Storylines 

 http://www.nextgenstorylines.org/ 

 Lesson Ideas (not everything NGSS aligned) 

 www.betterlesson.com 

 www.calacademy.org 

 

 Parent Resources 

  NGSS Parent Guide   

  www.nsta.org/docs/NGSSParentGuide.pdf 

 NGSS Fact Sheet http://www.nextgenscience.org/resources/ngss-fact-sheet 

 Video: Sample Parent Teacher Conference 

 https://www.youtube.com/watchv=XunAaDdjfe8&feature=em-

upload_owner 

http://www.nextgenstorylines.org/
http://www.nextgenstorylines.org/
http://www.nextgenstorylines.org/
http://www.calacademy.org
http://www.nsta.org/docs/NGSSParentGuide.pdf
http://www.nsta.org/docs/NGSSParentGuide.pdf
http://www.nsta.org/docs/NGSSParentGuide.pdf
http://www.nsta.org/docs/NGSSParentGuide.pdf
http://www.nextgenscience.org/resources/ngss-fact-sheet
http://www.nextgenscience.org/resources/ngss-fact-sheet
http://www.nextgenscience.org/resources/ngss-fact-sheet
http://www.nextgenscience.org/resources/ngss-fact-sheet
http://www.nextgenscience.org/resources/ngss-fact-sheet
http://www.nextgenscience.org/resources/ngss-fact-sheet
http://www.nextgenscience.org/resources/ngss-fact-sheet
http://www.nextgenscience.org/resources/ngss-fact-sheet
http://www.nextgenscience.org/resources/ngss-fact-sheet
http://www.nextgenscience.org/resources/ngss-fact-sheet
http://www.nextgenscience.org/resources/ngss-fact-sheet
https://www.youtube.com/watch?v=XunAaDdjfe8&feature=em-upload_owner
https://www.youtube.com/watch?v=XunAaDdjfe8&feature=em-upload_owner


On the Next Generation Science Standards site, one can access 

standards and many valuable resources.   

 NGSS - Home 

 Stay Connected:  Subscribe to NGSS NOW Newsletter  (Sample)  

 Search the Next Generation Science Standards & Appendices 

 Next Generation Science Standards & Appendices 

 How to Read a Performance Expectation 

 Utilize Valuable Resources  

 Resources Library 

 Evidence Statements: (Summary) (Intro & Overview) (K-5) (6-8) (9-12) 

 Bundling the NGSS 

 Classroom Sample Tasks: (Intro & Overview) (View and Download)   

NGSS Website 

http://www.nextgenscience.org/
http://www.nextgenscience.org/
http://www.nextgenscience.org/
http://www.nextgenscience.org/
http://www.nextgenscience.org/content/newsletter-signup?email=
http://www.nextgenscience.org/news
http://www.nextgenscience.org/next-generation-science-standards
http://www.nextgenscience.org/get-to-know
http://www.nextgenscience.org/news/ngss-video-how-read-standards
http://www.nextgenscience.org/resource-library
http://www.nextgenscience.org/resource-library
http://www.nextgenscience.org/evidence-statements
http://www.nextgenscience.org/sites/ngss/files/Exec Summary_NGSS Evidence Statements Front Matter Jan 2015.pdf
http://www.nextgenscience.org/sites/ngss/files/Exec Summary_NGSS Evidence Statements Front Matter Jan 2015.pdf
http://www.nextgenscience.org/sites/ngss/files/Front Matter Evidence Statements PDF Jan 2015_1.pdf
http://www.nextgenscience.org/sites/ngss/files/Front Matter Evidence Statements PDF Jan 2015_1.pdf
http://www.nextgenscience.org/sites/ngss/files/Front Matter Evidence Statements PDF Jan 2015_1.pdf
http://www.nextgenscience.org/k-5-evidence-statements
http://www.nextgenscience.org/k-5-evidence-statements
http://www.nextgenscience.org/k-5-evidence-statements
http://www.nextgenscience.org/k-5-evidence-statements
http://www.nextgenscience.org/middle-school-evidence-statements
http://www.nextgenscience.org/middle-school-evidence-statements
http://www.nextgenscience.org/middle-school-evidence-statements
http://www.nextgenscience.org/middle-school-evidence-statements
http://www.nextgenscience.org/ngss-high-school-evidence-statements
http://www.nextgenscience.org/ngss-high-school-evidence-statements
http://www.nextgenscience.org/ngss-high-school-evidence-statements
http://www.nextgenscience.org/resources/bundling-ngss
http://www.nextgenscience.org/classroom-sample-assessment-tasks
http://www.nextgenscience.org/classroom-sample-assessment-tasks
http://www.nextgenscience.org/sites/ngss/files/SciMathTasks-FrontMatterDraft-Nov 2014.pdf
http://www.nextgenscience.org/sites/ngss/files/SciMathTasks-FrontMatterDraft-Nov 2014.pdf
http://www.nextgenscience.org/classroom-sample-assessment-tasks
http://www.nextgenscience.org/classroom-sample-assessment-tasks


 National Science Teachers Association 

 NGSS Hub 

 NGSS@NSTA Webinars 

 Framework Links 

 

 

 Illinois Science Teachers Association 

Professional Associations 

http://ngss.nsta.org/
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar.aspx
http://ngss.nsta.org/FrameworkLinks.aspx
http://ilscience.org/
http://ilscience.org/
http://ilscience.org/
http://ngss.nsta.org/
http://ilscience.org/


What questions do you still 

have? 
 


