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History of the NGSS 



HISTORY OF THE NGSS 
•  Prior to the NGSS, the state of California used the “Science 

Content Standards for California Public Schools 
K-12” (1998) 

•  Since then, new research has been presented about the 
ways we learn science 

• affects the way we should be teaching science 

•  The groups that got together to begin the conversation of 
the new standards were: 

Ø  National Research Council (NRC) 
Ø National Science Teachers Association (NSTA) 
Ø American Association for the Advancement of Science 

(AAAS) 
Ø Achieve 

http://www.nextgenscience.org/development-overview 



FRAMEWORK: THE VISION 



THE SHIFT 
SCIENCE EDUCATION WILL INVOLVE 
LESS: 

SCIENCE EDUCATION WILL INVOLVE MORE: 

Rote memorization of facts and 
terminology 

Facts and terminology learned as needed while 
developing explanations and designing solutions 
supported by evidence-based arguments and 
reasoning 

Learning of ideas disconnected from 
questions about phenomena 

Systems thinking and modeling to explain 
phenomena and to give a context for the ideas 
to be learned 

Teachers providing information to the 
whole class 

Students conducting investigations, solving 
problems, and engaging in discussions with 
teacher’s guidance 

Teachers posing questions with only 
one right answer 

Students discussing open-ended questions that 
focus on the strength of the evidence used to 
generate claims 

National Research Council 2015 



THE SHIFT 
SCIENCE EDUCATION WILL INVOLVE 
LESS: 

SCIENCE EDUCATION WILL INVOLVE MORE: 

Worksheets Student writing of journals, reports, posters, and 
media presentations that explain and argue 

Students reading textbooks and 
answering questions at the end of the 
chapter 

Students reading multiple sources, including 
science-related magazine and journal articles 
and web-based resources; students developing 
summaries of information 

Pre-planned outcome for “cookbook” 
laboratories or hands-on activities 

Multiple investigations driven by students’ 
questions with a range of possible outcomes 
that collectively lead to a deep understanding of 
established core scientific ideas 

Oversimplification of activities for 
students who are perceived to be less 
able to do science and engineering 

Provision of supports so that all students can 
engage in sophisticated science and 
engineering practices 

National Research Council 2015 



NEXT GENERATION SCIENCE STANDARDS 



Organization of the NGSS 



THE THREE DIMENSIONS OF NGSS 

1.   Scientific and Engineering Practices 
 

2.   Crosscutting Concepts 
 

3.   Disciplinary Core Ideas 



DIMENSION 1: PRACTICES 

•  Scientific and engineering practices are 
needed to engage in investigations 

 

•  Previous standards referred to these as 
“skills;” however “skills” do not take into 
account the fact that specific knowledge is 
also required in order to perform a scientific 
investigation. 



Eight behaviors/practices are required  
depending on whether the 
investigation has a scientific or 
engineering approach, the practice  
 
 
 

1.  Question asking and 
problem definition 

2.  Model development and 
usage*  

3.  Planning and conducting 
investigations 

4.   Data analysis and 
interpretation 

 
 
 
5.   Mathematical and 

computations thought 
process  

6.  Solution design and 
creating explanations* 

7.  Participating in evidence-
based argumentation*  

8.  Obtaining, evaluating and 
communicating 
information*  

 

DIMENSION 1: PRACTICES 
•  Eight behaviors/practices are required  
• depending on whether the investigation has a 
scientific or engineering approach, the practice looks 
different 



DIMENSION 2: CROSSCUTTING CONCEPTS 

1.   Patterns 
2.   Cause and Effect 
3.   Scale, Proportion, 

and quantity 
4.   Systems and 

System values 
 

5.   Energy and matter: 
Flows, cycles, and 
conservation 

6.   Structure and 
function 

7.   Stability and 
change  

The second dimension of the NGSS holds the 
seven crosscutting concepts that are the means 
through which information is ordered.  



DIMENSION 3: DISCIPLINARY CORE IDEAS 

•  Have a broad importance across multiple 
sciences or engineering disciplines or  

•  Are a key organizing concept of a single 
discipline 

•  There are 44 core ideas across the areas 
of Life Sciences, Physical Science, Earth 
and Space Sciences, and Engineering, 
Technology, and Applications of Science 

 



Structure of the NGSS 



READING THE NGSS: ANATOMY AND ARCHITECTURE 



READING THE NGSS: ABBREVIATIONS AND 
CODES 



Implementation of the NGSS 



IMPLEMENTING THE NGSS 
•  The California Department of Education drafted the Next 

Generation Science Standards Implementation Plan for 
California 

•  The three phases are:  
1.  Awareness 
2.  Transition 
3.  Implementation 

Spiegel, J., Quan, A., & Shimojy, Y. (2014). Planning Professional Learning Using 
 the NGSS Implementation Pathway Model. California Science Teachers 
 Association, 27(7).  

 



Spiegel, J., Quan, A., & Shimojy, Y. (2014). Planning Professional Learning Using 
 the NGSS Implementation Pathway Model. California Science Teachers 
 Association, 27(7).  

 



THE NGSS IMPLEMENTATION PATHWAY MODEL 
(SPIEGEL, ET AL., 2014) 





Science Lesson Plan Structure 



THE BSCS 5E INSTRUCTIONAL MODEL  
BY RODGER W. BYBEE 



 J. Spiegel, 2013, San Diego County Office of Education 



LESSON PLAN TEMPLATE: SAMPLE LESSON 



“Language Demands and 
Opportunities in Relation to Next 

Generation Science Standards for 
English Language Learners: What 

Teachers Need to Know” 

Lee, O., Quinn, H., & Valdes, G. (2012) 



“Language Demands and Opportunities in Relation to Next Generation Science 
Standards for English Language Learners: What Teachers Need to Know” 
 

Lee, O., Quinn, H., & Valdes, G. (2012) 



I.  Introduction 
II.  Next Generation Science Standards: Focus on Science and Engineering 

Practices 
Discusses the 3 dimensions of the NGSS 

I.  Intersection between Science Practices and Language Learning 
Addresses issues of  

1)   language skills involved as students engage in science and engineering practices 

2)   Features of science text and science talk 

I.  Features of Science Language  
Understanding features of science text and science talk 

I.  Supporting Science and Language Learning for ELLs 
Five areas to support ELL’s: literacy strategies with all students, language support strategies with ELL’s, discourse 
strategies with ELL’s, home language support and home culture connections 

I.  Language Support Strategies 
Purposeful activities to communicate meaning in science 

STRUCTURE OF THE PAPER 

Lee, O., Quinn, H., & Valdes, G. (2012) 



RECOMMENDATIONS 

1.  Do not fear the NGSS! J 
 

2.  Find which part of the 
implementation stage your 
school is in, and plan your next 
steps 

 

3.  Who are you collaborating with? 



CONCLUSION 

 “To meet the outcomes identified in each stage of this model, 
teachers will need to dedicate significant effort in their own 
professional learning. Schools and districts will need to 
provide support and time for this learning to occur. It should 
be emphasized that all teachers in a school or district will not 
be at the same stage at any given time, thus there will be a 
need to differentiate professional learning for teachers in the 
coming months and years. In addition, the time needed to 
work through these stages should not be underestimated.” 

(Spiegel, et al., 2014)  
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