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* “__________ is a registered trademark 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.” 

Where Do We Start? 

 

February 17, 2015 

* 

Introductions 

■ Dr. Jill Carter  jcarter16@gmail.com 

 Background 

 Current position 

 

Development of the NGSS 

■ State-led effort 

■ National Research Council (NRC), the National 

Science Teachers Association (NSTA), the American 

Association for the Advancement of Science (AAAS), 

and other partners 

■ Writing and review teams consisted of K-12 

teachers, state science & policy staff, higher 

education faculty, scientists, engineers, cognitive 

scientists, & business leaders. 

■ Achieve managed the development process. 
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Development of the NGSS 

Rigor and Amount of Content 

■ Rigor is the quality of thinking, not the quantity of 
coverage. 

■ The NGSS writers cut back on the content in order to 
tackle the problem of the “mile-wide and inch-deep” 
format that characterizes most U.S. science instruction. 

■ Reduced amount of content allows for a more meaningful 
and in-depth examination of science content and 
processes. 

■ Advanced concepts may not be found in the NGSS. 

■ The NGSS describes what all students should understand 
and be able to do from grades K – 12.  It is the baseline. 

■ It does not replace advanced or AP classes at the high 
school level. 

 

State Adoption 

Adopted Under Consideration 

■ California 

■ Delaware 

■ Illinois 

■ Kansas 

■ Kentucky 

■ Maryland 

■ Nevada 

■ New Jersey 

■ Oregon 

■ Rhode Island 

■ Vermont 

■ Washington 

■ Washington, DC 

 

■ Arkansas 

■ Connecticut 

■ Florida 

■ Iowa 

■ Maine 

■ Michigan 

■ New Hampshire 

■ New Mexico 

■ New York 

■ Ohio 

■ West Virginia 

 



2/17/2015 

3 

NGSS Basics 

Conceptual 
Shifts 

3 -  
Dimensional 

Learning 

The 
Standards 

Conceptual Shifts 

1. K-12 science education should reflect the 

interconnected nature of science as it is practiced 

and experienced in the real world. 

2. The NGSS are student performance 

expectations—NOT curriculum. 

3. The science concepts in the NGSS build coherently 

from K—12.  

4. The NGSS focus on deeper understanding of 

content as well as application of content. 

Conceptual Shifts 

5. Science and engineering are integrated in the 

NGSS from kindergarten through twelfth grade. 

6. The NGSS are designed to prepare students for 

college, careers, and citizenship. 

7. The NGSS and Common Core State Standards 

(English Language Arts and Mathematics) are 

aligned.  
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3-dimensional learning 

Science and 
Engineering 

Practices 

Crosscutting 
Concepts 

Disciplinary 
Core Ideas 

Science and Engineering Practices 
(SEPs) 

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. 

Disciplinary Core Ideas (DCIs) 
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Core & Component Ideas 

Crosscutting Concepts (CCs) 

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 

Performance Expectations 

■ What are they? 

 They are statements that combine an SEP, a DCI, and a 

CC to specify a set of learning outcomes. 

 They describe what students should know and be able 

to do as a result of  classroom instruction. 

 They state how students can demonstrate what they 

have learned. 

 They are the criteria for assessments. 

 They serve as the basis for classroom instruction. 
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Performance Expectations 

■ What are they not? 

 Instructional units 

 Teaching lessons 

 Objectives 

 Tests 

 

A Standard 

2-LS2 Ecosystems: Interactions, Energy, and Dynamics 

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.] 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

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) 
 

LS2.A: Interdependent Relationships in 
Ecosystems 
* Plants depend on water and light to 
grow. (2-LS2-1) 

Cause and Effect 
* Events have causes that generate 
observable patterns. (2-LS2-1) 

Foundation Boxes 

■ PE can stand alone, but a more complete view of 

what students should be able to do comes into 

perspective when these PEs are viewed in tandem 

with the contents of the foundation boxes. 
 

 Science and Engineering Practices (SEP) 

 Disciplinary Core Ideas (DCI) 

 Crosscutting Concepts (CC) 
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Decoding the Performance 
Expectations 

■ 2-LS2-1  Plan and conduct an investigation to 

determine if plants need sunlight and water to grow. 

 First digit indicates a grade within K-5, or specifies MS 

(middle school) or HS (high school) 

 Letters indicate discipline 

 ESS = Earth and Space Sciences 

 LS = Life Sciences 

 PS = Physical Sciences 

 Numbers indicate core idea, followed by sub-idea 

 

A Closer Look 

 2-LS2-1  Plan and conduct an investigation to 

determine if plants need sunlight and water to 

grow. 

 2 = 2nd grade 

 LS = Life Sciences 

 2 = Core idea #2 in Life Sciences (Ecosystems: 

Interactions, Energy, and Dynamics) 

 1 = sub-idea #1 in Core idea #2 (Interdependent 

Relationships in Ecosystems) 

Progressions 

K-2 

3-5 

6-8 

9-12 
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Interdependent Relationships in Ecosystems Progressions 
LS2.A 

K-2 3-5 

Plants depend on water and light to 

grow and on animals for pollination or 

to move their seeds around. 

The food of almost any animal can be 

traced back to plants. Organisms are 

related in food webs in which some 

animals eat plants for food and other 

animals eat the animals that eat plants, 

while decomposers restore some 

materials to the soil. 

Interdependent Relationships in Ecosystems 
Progressions 

LS2.A 

6-8 9-12 

Organisms and populations are 

dependent on their environmental 

interactions with both other living things 

and non-living factors, any of which can 

limit their growth. Competitive, 

predatory, and mutually beneficial 

interactions vary across ecosystems, but 

the patterns are shared. 

Ecosystems have carrying capacities 

resulting from biotic and abiotic factors. 

The fundamental tension between 

resource availability and organisms 

populations affects the abundance of 

species in any given ecosystem. 

The Roles of Water in Earth’s Surface Processes 
Progressions 

ESS2.C 

K-2 3-5 

Water is found in many types of places 

and in different forms on Earth. 

Most of Earth’s water is in the ocean 

and much of Earth’s fresh water is in 

glaciers or underground. 



2/17/2015 

9 

The Roles of Water in Earth’s Surface Processes 
Progressions 

ESS2.C 

6-8 9-12 

Water cycles among land, ocean, and 

atmosphere and is propelled by sunlight 

and gravity. Density variations of sea 

water drive interconnected ocean 

currents. Water movement causes 

weathering and erosion, changing 

landscape features.  

The planets dynamics are greatly 

influenced by water’s unique chemical 

and physical properties. 

Forces and Motion Progressions 
PS2.A 

K-2 3-5 

Pushes and pulls can have different 

strengths and directions, and can 

change the speed or direction of an 

object’s motion or start or stop it.  

The effect of unbalanced forces on an 

object results in a change of motion. 

Patterns of motion can be used to 

predict future motion. Some forces act 

through contact; some forces act even 

when the objects are not in contact. The 

gravitational force of Earth acting on 

an object near Earth’s surface pulls that 

object toward the planet’s center. 

Forces and Motion Progressions 
PS2.A 

6-8 9-12 

The role of the mass of an object must 

be qualitatively accounted for in any 

change of motion due to the application 

of a force.  

Newton’s Second Law of Motion (F=ma) 

and the conservation of momentum can 

be used to predict changes in the 

motion of macroscopic objects. 
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Educational Components 

Curriculum 

Instruction Assessment 

■ here 

What is curriculum? 

■ It includes the structure, organization, balance, and 

delivery of content in the classroom. 

■ NGSS-aligned curricula must integrate the three 

dimensions – scientific & engineering practices, 

disciplinary core ideas, and crosscutting concepts – 

and follow the prescribed progressions across all 

grade levels. 

■ It must provide clear guidance. 

 

 

Assessment 

 Choose a PE (performance expectation). 

 Think about how would you assess this. 

 Develop an assessment. This suggestion is based on 

Understanding by Design by Wiggins & McTighe 

(2005). 

Once you know where you want students to end up, you 

can begin to design your instructional sequence. 
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Instruction 

 Design an instructional sequence that will give students 

adequate and appropriate opportunities to learn the 

SEP (science and engineering practice(s), DCI 

(disciplinary core idea(s), and CC (crosscutting 

concept(s). 

 Develop a storyline. 

 The 5E (engage, explore, explain, elaborate, evaluate) 

model can be used to help develop a storyline. 

 

Changes, Changes 

Changes in 
the content 

I teach 

Changes in 
how I teach 

Changes in 
what 

students 
are 

expected 
to do 

Where Do I Start? 

■ Start with just one unit. 

■ Select a topic that you already address and is 

included for your grade level within the NGSS. 

■ Collaborate with other grade level teachers if 

possible. 
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Lessons 

■ This is not about doing a single activity or lab 

during the course of the unit. 

■ Hands-on is not enough. 

■ Integrate the 3 dimensions. 

■ Investigations should involve: 

 Engaging students with scientific phenomena 

 Testing ideas 

 Collecting data from which to construct arguments & 

explanations 

 

Where Do I Start an NGSS lesson? 

■ Video clip 

■ Activity or lab 

■ Class discussion 

■ Interesting article 

■ Discrepant event 

■ Posing questions 

Don’t Start With: 

■ Definitions, spellings, vocabulary 

■ Reading from the textbook 

■ Outlining the textbook chapter 

■ Lecture 

■ Chapter questions 
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Yes, but . . . 

It’s just another fad. Aka – Why do “they” 
have to keep changing things? If I ignore it, 
it will just go away. 

■ The National Science Education Standards came out in 1996. 

■ Much has been discovered about how children and adults 
learn since the 90s. 

■ NGSS is structured in such a way as to be developmentally 
appropriate to the best of our current understanding. 

■ Do we really want things to stay the same? 
 Would you want your doctor operating on your heart with technology 

that is 18+ years old or with techniques/knowledge that old? 

 Would you buy a 2014 model car that has the same technology/gas 
mileage as a ‘96 model? 

 Does the advertising industry use the same techniques, graphics, & 
approaches that they used in the 90s? 

 

We already cover all this material. 

■ This statement results from a superficial reading of 

the NGSS.  

■ Teachers may well have “covered” many of the 

disciplinary core ideas, crosscutting concepts, and 

science & engineering practices in the past. 

■ NGSS requires a pedagogy that will be new to 

most teachers. 
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Does the NGSS have to be 
implemented immediately? 

■ No, implementation should take place over multiple 

years. 

Is this a federal government 
program? 

■No 

■No federal funds were used. 

■ State-led and states decide whether or not to 

adopt the NGSS 

What about resources? 

■ http://nextgenscience.org/ 

■ http://ngss.nsta.org/ 

■ NGSS app 
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Additional Information 

■ The only thing that aligns perfectly with the NGSS is 
NGSS. 

■ Teachers will need a strong understanding of the vision 
and technical aspects of these standards as they choose 
resources.  Be wary of “NGSS-aligned” curricular 
packages. 

■ The NGSS represents an evolution of our understanding 
of standards; it is not a complete break with the past. 

■ EQuIP (Educators Evaluating the Quality of Instructional 
Products) rubric available at 
http://www.nextgenscience.org/resources 

 

 

 

What about assessments? 

■ Partnership for Assessment of Readiness for College and Careers 
(PARCC) does not assess the PEs in the NGSS 

■ Policy discussions regarding high stakes assessments are in the early 
stages. 

■ Classroom assessments should be tied to the NGSS’ Performance 
Expectations (PEs) 

■ Research has shown that increasing the depth of students’ 
engagement with the science core ideas, practices, and crosscutting 
concepts has a positive impact on standardized test scores. 

■ Implementing the NGSS complements disciplinary literacy efforts in 
CCSS. 

■ http://www.nextgenscience.org/classroom-sample-assessment-tasks  
(draft form only) 

 

Connections to Common Core 

■ Found in Volume 2 of the NGSS 

■ Online at http://nextgenscience.org/ 

■ The literacy standards do not replace the science 

standards; they supplement them. 
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Questions 

 

? 


