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Principles of the Framework

• Children are born investigators
• Understanding builds over time
• Science and Engineering require both knowledge and 

practice
• Connecting to students’ interests and experiences is 

essential
• Focusing on core ideas and practices
• Promoting equity



Dimensions of the Framework

• Science and Engineering Practice
• Crosscutting Concepts
• Disciplinary Core Ideas



Science and Engineering Practices

1. Asking questions and defining problems
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics, information and computer 

technology, and computational thinking
6. Constructing explanations and designing solutions
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating information

Framework 3-28 to 31



S5. Use mathematics & 
computational thinkingM6. Attend to precision

M7. Look for & make 
use of structure

E3. Respond to the varying demands of 
audience, talk, purpose, & discipline

E1.Demonstrate independence

E7. Come to understand other 
perspectives & cultures

S2. Develop 
and use models

M4. Model with mathematics

M1. Make sense of
problems & persevere 
in solving them

M8. Look for & express
regularity in repeated 
reasoning

S1. Ask questions &
define problems

S3. Plan & carry out
investigations

S4. Analyze & interpret
dataE2. Build strong content 

knowledge
E4. Comprehend as well as critique

E5. Value evidence
M2. Reason abstractly & quantitatively

M3. Construct viable argument & critique reasoning of 
others

S7. Engage in argument from evidence
S6. Construct explanations & design solutions

S8. Obtain, evaluate & communicate information
E6. Use technology & digital media strategically & 

capably
M5. Use appropriate tools strategically

MATH SCIENCE

ELA Source: Working Draft v2, 12-06-11 
by Tina Cheuk, ell.stanford.edu



Crosscutting 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 

Framework 4-1



Disciplinary Core Ideas

A core idea for K-12 science instruction is a scientific idea 
that:

• Has broad importance across multiple science or 
engineering disciplines or is a key organizing concept of a 
single discipline

• Provides a key tool for understanding or investigating 
more complex ideas and solving problems

• Relates to the interests and life experiences of students or 
can be connected to societal or personal concerns that 
require scientific or technical knowledge 

• Is teachable and learnable over multiple grades at 
increasing levels of depth and sophistication



Disciplinary Core Ideas:  
Physical Sciences

• PS1  Matter and its interactions
• PS2  Motion and stability: Forces and interactions
• PS3  Energy
• PS4  Waves and their applications in technologies for 

information transfer



Disciplinary Core Ideas:  
Life Sciences
• LS1  From molecules to organisms: Structures and 

processes

• LS2  Ecosystems: Interactions, energy, and dynamics

• LS3  Heredity: Inheritance and variation of traits

• LS4  Biological evolution: Unity and diversity



Disciplinary Core Ideas:  
Earth and Space Sciences
• ESS1 Earth’s place in the universe

• ESS2 Earth’s systems

• ESS3 Earth and human activity



Disciplinary Core Ideas:  Engineering, 
Technology and Applications of Science

•ETS1 Engineering design

•ETS2 Links among engineering, technology, 
science and society



Process for Development of Next 
Generation Science Standards

States and other key stakeholders are engaged in the 
development and review of the new college and career 
ready science standards
State Led Process
Writing Teams
Critical Stakeholder Team
Achieve is managing the development process

NRC Study Committee members to check the fidelity of 
standards based on framework







NRC Framework 
language from 
Grade Band 
Endpoints

Language was 
based on 

Framework and 
expanded into 

Matrices

Language was 
based on 

Framework and 
expanded into 

Matrices





Science and Engineering Practices
Matrix



Crosscutting Concepts Matrix



Connections to Engineering, Technology, 
and Applications of Science Matrix



Conceptual Shifts in the NGSS

1. K–12 Science Education Should Reflect the Real World 
Interconnections in Science

2. Science and Engineering Practices and Crosscutting 
Concepts should not be taught in a vacuum; they should 
always be integrated with multiple core concepts throughout 
the year.

3. Science concepts build coherently across K-12
4. The NGSS Focus on Deeper Understanding and Application of 

Content
5. Integration of science and engineering 
6. Coordination with Common Core State Standards 



Standards Comparison:
Structure and Properties of Matter

a. Distinguish between atoms and molecules.
b. Describe the difference between pure substances 

(elements and compounds) and mixtures. 
c. Describe the movement of particles in solids, 

liquids, gases, and plasmas states. 
d. Distinguish between physical and chemical 

properties of matter as physical (i.e., density, 
melting point, boiling point) or chemical (i.e., 
reactivity, combustibility).

e. Distinguish between changes in matter as physical 
(i.e., physical change) or chemical (development 
of a gas, formation of precipitate, and change in 
color). 

f. Recognize that there are more than 100 elements 
and some have similar properties as shown on the 
Periodic Table of Elements.

g. Identify and demonstrate the Law of Conservation 
of Matter.

a. Construct and use models to explain that 
atoms combine to form new substances of 
varying complexity in terms of the number of 
atoms and repeating subunits.

b. Plan investigations to generate evidence 
supporting the claim that one pure 
substance can be distinguished from 
another based on characteristic properties. 

c. Use a simulation or mechanical model to 
determine the effect on the temperature and 
motion of atoms and molecules of different 
substances when thermal energy is added 
to or removed from the substance. 

d. Construct an argument that explains the 
effect of adding or removing thermal energy 
to a pure substance in different phases and 
during a phase change in terms of atomic 
and molecular motion. 

Current State Middle School 
Science Standard NGSS Middle School Sample
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Public Review of the DRAFT 
Next Generation Science 

Standards



Details about the Public Release

Goal: To distribute and receive feedback from interested 
stakeholders; to create a transparent process

The standards opened for review May 11, 2012.
The standards and the survey can be accessed at 

www.nextgenscience.org
The review period ends on June 1, 2012.



Organization of the NGSS

Organized by Disciplinary Content
 Physical Science
 Life Science
 Earth-Space Science
 Engineering

K-5
 Grade By Grade
 Engineering concepts are integrated into performance expectations

6-8
 Grade Banded
 Model Pathways to follow the second public draft

9-12
 Grade Banded
 Model Pathways to follow the second public draft











• Supporting states in   
planning for adoption 

• Supporting states in 
planning for 
implementation

• Policies to support   
quality implementation 
(e.g., graduation 
requirements)

• Effects on K‐12, higher 
education, and 
workforce

• State Coalitions
• Engaging the 
business community

• Communications 
strategy

• Engaging K‐12 and 
higher education

• New definition 
required

• Evidence gathering

College and 
Career 

Readiness  
NGSS Support

Adoption and 
Implementation 

Planning

Science 
Education 
Policies



Contact Information

Jennifer Childress, Ph.D.
Senior Advisor, Science
jchildress@achieve.org

www.nextgenscience.org


