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Whatʼs Different about the Next 
Generation Science Standards? 



Conceptual Shifts in the NGSS	
  

1.  K-12 Science Education Should Reflect the Interconnected Nature of 
Science as it is Practiced and Experienced in the Real World."

2.  The Next Generation Science Standards are student performance 
expectations – NOT curriculum."

3.  The science concepts build coherently from K-12."
4.  The NGSS Focus on Deeper Understanding of Content as well as 

Application of Content."

5.  Science and Engineering are Integrated in the NGSS from K–12. "
6.  The	
  NGSS	
  are	
  designed	
  to	
  prepare	
  students	
  for	
  college,	
  career,	
  and	
  

ci9zenship."
7.  The NGSS and Common Core State Standards ( English Language 

Arts and Mathematics) are Aligned. "



	
  	
  	
  	
  	
  	
  	
  Three	
  Dimensions	
  Intertwined 

• The NGSS are written 
as Performance 
Expectations 

• NGSS will require 
contextual application 
of the three 
dimensions by 
students. 



Weaving Practices with Content – Not 
Just the NGSS"

 K-12 Science Education Framework"
 New Advanced Placement Coursework and 

Assessment"
 PISA 2015"
 Vision and Change in Undergraduate Biology"
 A New Biology for the 21st Century"
 Scientific Foundations for Future Physicians"



6	
  strands	
  –	
  incorporates	
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  domain	
  

4	
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Mo#va#on	
  and	
  
Engagement	
  

How do we know this approach works?"



Goals of Laboratory Experiences based 
on ALR Findings"

 Mastery of subject matter."
 Developing scientific reasoning."
 Understanding the complexity and ambiguity of 

empirical work."
 Developing practical skills."
 Interest in science and science learning."

Currently, research indicates significant numbers of 
students do not have quality opportunities to 
engage in science and engineering practices"



Findings from ALR"
Typical Lab Practice"

  Content Mastery"
  No better or worse than other 

modes of instruction."
  Scientific Reasoning"

  Aids development of some aspects"
  Interest in Science"

  Some evidence of increased 
interest."

Integrated Dimensions"
  Content Mastery"

  Increased mastery of subject 
matter compared to other modes of 
instruction."

  Scientific Reasoning"
  Aids development     of more 

sophisticated aspects"
  Interest in Science"

  Strong evidence of increased 
interest."



Current State Science Standard Sample"

a.  Students	
  will	
  explore	
  the	
  importance	
  of	
  curiosity,	
  honesty,	
  
openness,	
  and	
  skep9cism	
  in	
  science	
  and	
  will	
  exhibit	
  these	
  
traits	
  in	
  their	
  own	
  efforts	
  to	
  understand	
  how	
  the	
  world	
  
works.	
  

b.  Students	
  will	
  use	
  standard	
  safety	
  prac9ces	
  for	
  all	
  classroom	
  
laboratory	
  and	
  field	
  inves9ga9ons.	
  	
  

c.  Students	
  will	
  have	
  the	
  computa9on	
  and	
  es9ma9on	
  skills	
  
necessary	
  for	
  analyzing	
  data	
  and	
  following	
  scien9fic	
  
explana9ons.	
  	
  

d.  Students	
  will	
  use	
  tools	
  and	
  instruments	
  for	
  observing,	
  
measuring,	
  and	
  manipula9ng	
  equipment	
  and	
  materials	
  in	
  
scien9fic	
  ac9vi9es	
  u9lizing	
  safe	
  laboratory	
  procedures.	
  

e.  Students	
  will	
  use	
  the	
  ideas	
  of	
  system,	
  model,	
  change,	
  and	
  
scale	
  in	
  exploring	
  scien9fic	
  and	
  technological	
  maIers.	
  	
  

f.  Students	
  will	
  communicate	
  scien9fic	
  ideas	
  and	
  ac9vi9es	
  
clearly.	
  

g.  Students	
  will	
  ques9on	
  scien9fic	
  claims	
  and	
  arguments	
  
effec9vely.	
  

a.  Dis9nguish	
  between	
  atoms	
  and	
  molecules.	
  
b.  Describe	
  the	
  difference	
  between	
  pure	
  substances	
  

(elements	
  and	
  compounds)	
  and	
  mixtures.	
  	
  
c.  Describe	
  the	
  movement	
  of	
  par9cles	
  in	
  solids,	
  liquids,	
  

gases,	
  and	
  plasmas	
  states.	
  	
  
d.  Dis9nguish	
  between	
  physical	
  and	
  chemical	
  proper9es	
  

of	
  maIer	
  as	
  physical	
  (i.e.,	
  density,	
  mel9ng	
  point,	
  
boiling	
  point)	
  or	
  chemical	
  (i.e.,	
  reac9vity,	
  
combus9bility).	
  

e.  Dis9nguish	
  between	
  changes	
  in	
  maIer	
  as	
  physical	
  (i.e.,	
  
physical	
  change)	
  or	
  chemical	
  (development	
  of	
  a	
  gas,	
  
forma9on	
  of	
  precipitate,	
  and	
  change	
  in	
  color).	
  	
  

f.  Recognize	
  that	
  there	
  are	
  more	
  than	
  100	
  elements	
  and	
  
some	
  have	
  similar	
  proper9es	
  as	
  shown	
  on	
  the	
  Periodic	
  
Table	
  of	
  Elements.	
  

g.  Iden9fy	
  and	
  demonstrate	
  the	
  Law	
  of	
  Conserva9on	
  of	
  
MaIer.	
  

Inquiry Standards" Content 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."

Current State Middle School Science Standard"
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Standards Comparison: 
Structure and Properties of Matter"

1.  Develop models to describe the atomic composition of simple molecules and extended 
structures.  "

2.  Analyze and interpret data on the properties of substances before and after the substances 
interact to determine if a chemical reaction has occurred.  "

3.  Gather and make sense of information to describe that synthetic materials come from natural 
resources and impact society. "

4.  Develop a model that predicts and describes changes in atomic motion, temperature, and state 
of a pure substance when thermal energy is added or removed.  "

5.  Develop and use a model to describe how the total number of atoms does not change in a 
chemical reaction and thus mass is conserved. "

6.  Undertake a design project to construct, test, and modify a device that either releases or 
absorbs thermal energy by chemical processes.* "

NGSS Middle School Sample"
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Appendix D:  All Standards, All Students"

The chapter highlights practicality and utility of implementation strategies that are 
grounded in theoretical or conceptual frameworks. It consists of three parts. "
  First, it discusses both learning opportunities and challenges that NGSS 

presents for student groups that have traditionally been underserved in science 
classrooms. "

  Second, it describes effective strategies for implementation of NGSS in the 
science classroom, school, home, and community. "

  Finally, it provides the context of student diversity by addressing changing 
demographics, persistent science achievement gaps, and educational policies 
affecting non-dominant student groups."



Appendix D:  All Standards, All Students"

In identifying student diversity, the Group starts with accountability groups defined 
in No Child Left Behind (NCLB) Act :"
  economically disadvantaged students, students from major racial and ethnic 

groups, students with disabilities, and students with limited English proficiency."

The Group extends student diversity by adding three groups:"
  gender, students in alternative education programs, and gifted and talented 

students."



Contact Information"

Stephen Pruitt, Ph.D."
Senior Vice President"
spruitt@achieve.org"

www.nextgenscience.org "


