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Development of the NGSS 
• Achieve, Inc. convened 26 states 

during the last two years to develop 
the NGSS. 

• California State Board of Education 
   unanimously adopted NGSS for 

California Kindergarten through 
Grade Twelve.   
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Let’s take a look at the 
Standards 



TOM TORLAKSON 
State Superintendent  
of Public Instruction 

7/2011 – April 2013 

1/2010 - 7/2011 

1990s 

1990s-2009 

Phase II Phase I 

Building on the Past;  
Preparing for the Future 

Presenter
Presentation Notes
Based on research of over 20 years of how children learn science, 

the National Research council developed a national framework for Science Education. 

Vision—students over multiple years of school actively engage in science and engineering practices and apply cross cutting concepts to deepen understanding of science core ideas. 

The framework was chaired by Our own California Emeritus Professor at the Stamford Linier Accelerator, Dr. Helen Quinn. 

Achieve Inc. Under the leadership of Dr. Stephen Pruitt, was commissioned to work with states in developing the NGSS. 
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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. NGSS focuses on enduring Disciplinary Ideas, 
rather than isolated science facts. 
 

4. The science concepts build coherently from K-12. 
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Conceptual Shifts in the 
NGSS (cont.) 

5. The NGSS focus on deeper understanding of 
content as well as application of content. 
 

6. Science and Engineering are Integrated in 
the NGSS from K–12.  
 

7. The NGSS are designed to prepare students 
for college, career, and citizenship. 
 

8. The NGSS and Common Core State 
Standards (English language arts and 
Mathematics) are aligned.  

 



TOM TORLAKSON 
State Superintendent  
of Public Instruction 

Three Dimensions 
Intertwined 

 • The NGSS are 
written as 
Performance 
Expectations 
 

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

• Focus is on how and 
why as well as what 
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Presenter
Presentation Notes
This is a screen shot to of the architecture of the NGSS. 
In 1998 when the current California standards were released, teacher and curriculum developers had to unpack the standards to realize the learning they were expected to provide for their students. 
This architecture was developed by achieve and the lead states to provide maximum guidance to the teachers and curriculum developers. While this looks a little overwhelming at first, and I have presented this to many teachers, once it is broken down, the information becomes clear. 
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a) Stem:  Each standard is written in the form of one sentence, 
that identifies the disciplinary core idea, the scientific 
practice and the crosscutting concept the student is 
expected to demonstrate at the end of instruction.. 

b) The clarification statements provide a short description of a 
nuance of the standard 

c) The assessment boundary provides the depth of 
understanding all students are expected to demonstrate.  

Presenter
Presentation Notes
The performance expectation describes the learning that is expected at the end of the learning experience.

It is developed in the form of a sentence and identify the disciplinary core idea, the science and engineering practice to be demonstrated and the crosscutting idea that the standard is built upon. 

It also provide a clarifying statement that provides a short description of  possible nuance of the standards

The assessment boundary provides the depth of understanding that is expected by all student. Should students be capable of going further for a deeper understanding, then the teacher has the ability to do so. The local context. 
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Foundation 
Boxes 

Foundation boxes provide information that 
expands and explains the standard statements in 
relation to the three dimensions: 
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Connection 
boxes 

Connection boxes provide: 
a)connections to other topics in a particular 

grade level.  
b)articulation across grade levels. 
c)connections to Common Core State 

Standards (CCSS). 
 

Presenter
Presentation Notes
Dean
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NGSS Supporting 
Materials 

• Appendices have been added to support the NGSS and in response to 
feedback 

– Appendix A – Conceptual Shifts 
– Appendix B – Responses to Public Feedback 
– Appendix C – College and Career Readiness 

 by – Appendix D – All Standards, All Students 

 on  – Appendix E – Disciplinary Core Idea Progressions in the NGSS 

r 4, – Appendix F – Science and Engineering Practices in the NGSS 
– Appendix G – Crosscutting Concepts in the NGSS 
– Appendix H – Nature of Science 
– Appendix I – Engineering Design in the NGSS 
– Appendix J – Science, Technology, Society, and the Environment 
– Appendix K – Model Course Mapping in Middle and High 

School – Includes California Integrated Model for Grades 6-8 
– Appendix L – Connections to Common Core State Standards in 

Mathematics 
– Appendix M – Connections to Common Core State Standards in 

ELA 
 

Adopted
the SBE

Septembe
2013 



TOM TORLAKSON 
State Superintendent  
of Public Instruction 

Moving from Current CA Science Standards 
 to NGSS for California 

 
Less emphasis on More emphasis on 

Discrete facts 
 

Conceptual understanding with a focus on 
depth over breadth 

Isolated investigation and experimentation 
process skills 

Integration of science and engineering 
practices with content 
 

Student acquisition of information 
 

Student understanding and use of 
scientific knowledge within and across 
science disciplines, and science an 
engineering practices  
 

Numerous standards Limited number of Disciplinary Core Ideas 
and Cross Cutting Concepts that unify the 
study of science and engineering 
 

Uneven articulation throughout grade 
levels 
 

Learning progressions that develop K-12 
 

No engineering Engineering standards and practices that 
all students should encounter 
 

Assessing science knowledge Assessing scientific understanding and 
reasoning specified by the performance 
expectations 
 

Limited correlation with other subjects Correlation with CCSS ELA and 
Mathematics 
 

Limited integration of science disciplines in 
middle school 

Integration of science disciplines in middle 
school 
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Grade 5 - Physical Science  
California 5th Grade Physical 
Science 
• Students know the common properties 

of salts, such as sodium chloride 
(NaCl). 
 
 

NGSS Physical Science- Grade 5 
• Make observations and measurements 

to identify materials based on their 
properties.   
 
 

 

Presenter
Presentation Notes
In this example of a 5th grade standard. In this example it demonstrates knowing about a subject and using gained knowledge to understand. 

In the California standards, the goal of the expected learning is to know the properties of common salts. 

In the NGSS the goal use observations and measurements of several materials to  identify by their properties. Through a process, the teacher would guide the student to observe several materials such as powders, metals, liquids, minerals to identify the various properties that scientists use to identify matter like color, hardness, reactivity, and /or electrical conductivity.

The student would gain an understanding of all of the properties rather than the common properties of salts.
Notice that the standards is asking for students to conduct investigations to gain the knowledge necessary for demonstration of understanding.  

Additionally in assessing the California standards, the assessment of student knowledge would be an assessment item addressing only properties of a salt. In contract the NGSS, assessment task would be on addressing the concept of properties on matter as well as thee students ability to observe and measure the material. Still requiring the understanding of properties of matter but on a larger scale, all matter.  




TOM TORLAKSON 
State Superintendent  
of Public Instruction 

Grade 7- Life Science  
 

California 7th Grade Life Science 
• Students know the function of the 

Umbilicus and placenta during 
pregnancy.  
 
 

NGSS Life Science - Middle School  
• Use argument supported by evidence 

for how the body is a system of 
interacting subsystems composed of 
groups of cells. 

Presenter
Presentation Notes
This is an example of the California standard asking of students being asked to know a discreet set fact where the NGSS is asking for students to not only know the interactions of systems of the body but also
Also I thinking about the assessment of this item, how or what would you use to determine what the student knows 
where the NGSS standards provides for an assessment task for the student to demonstrate or display their understanding using the development of an argument supported by evidence. Which is also a crossover practice of the ELA Common core standards.  
This is now a grade 6 standard
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High School- Earth and Space Sciences  

 California High School - Earth Science 1.b 
• Students know the evidence from Earth and moon rocks 

indicates that the solar system was formed from a nebular 
cloud of dust and gas approximately 4.6 billion years ago. 
 

California Investigation and Experimentation High School 
• 1.i. Analyze the locations, sequencing, or time intervals 

that are characteristic of natural phenomena (e.g. relative 
ages of rocks, location of planets over time, and 
succession of species in an ecosystem) 

Or/And 
• 1.k. Recognize the cumulative nature of scientific 

evidence.  
 

NGSS Earth and Space Science High school  
• Apply scientific reasoning and evidence from ancient 

Earth materials, meteorites, and other planetary surfaces 
to construct an account of Earth’s formation and early 
history.  

 

Presenter
Presentation Notes
In current standards, the content standards are in one place and the Investigation standards are in another. What was hoped for was that the two would be used in conjunction, what we find is that they are taught separate. Also the Investigation standards are a list of skills where NGSS is moving students to the bigger practice of science. 
Also in the California Investigation and experimentation standards, it is unclear as to which standards is to be use and understood to gain the knowledge. Additionally, it is unclear as to what the student is to demonstrate their ability to perform an investigation or to do an experiment.
 
In this example of a high school set of standards, the standards is asking about notice that the California standard is seeking for an understanding of one source of evidence, earth or moon rocks, to determine the age of the solar system. 

In NGSS we are seeking an understanding thought the use of evidence from many sources. This not only is seeking a different level of understanding but is also asking the student to understand current thinking and knowledge of modern evidence of the formation of the system.  
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Example of Engineering 
Design Standards  

Grades K-2 
Students who demonstrate understanding can:  
• K-2-ETS1-1.Ask questions, make observations, and 

gather information about a situation people want to 
change to define a simple problem that can be solved 
through the development of a new or improved object or 
tool. 
 

• K-2-ETS1-2.Develop a simple sketch, drawing, or 
physical model to illustrate how the shape of an object 
helps it function as needed to solve a given problem. 
 

• K-2-ETS1-3.Analyze data from tests of two objects 
designed to solve the same problem to compare the 
strengths and weaknesses of how each performs. 

Presenter
Presentation Notes
New to the standards of California for science is the introduction of Engineering Design standards. These standards are aimed at helping students to gain an understanding of the design principles of engineering. Many times once the fields of science understand a natural system or requires deeper understanding of a system, the engineer designs technology to enhance, mitigate or utilize the system. In this grade the students may given a scenario that a filed of plants need a continued source of water to thrive. (building on their life science standards that plants need sunlight and water to grow,) The challenge is to develop a structure that could move the water to where it is needed. 


Another example in the higher grades is that example when a ground water is determined to be polluted and  contaminated, an  the student may need to interpret a map to determine the point of pollution, the extent of pollution  and design a system that can mitigate or clean the water.  
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California’s Process to Adoption  
 

Presenter
Presentation Notes
Now let’s turn our attention to the process that was used to being us to where we are today. 
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California Science Expert 
Panel (SEP) 

• 27 Science Experts who are 
representative of the SRT 
– K-12 Teachers, COE Science Leaders, IHE 

Faculty, Business, Industry, and Informal 
Science Centers 

– Noted Scientist Advisors 
• Dr. Bruce Alberts 
• Dr. Helen Quinn 
• Dr. Art Sussman 

Presenter
Presentation Notes
As part of the process, The SSPI developed a panel to make a final recommendation to him about the appropriateness of the standards for California’s science classrooms. Attachment 4 provides for you a list of the panel members and their qualifications. The panel members were a subset of the State Review team of 80. This team was comprised on over 1/3 K-12 teachers as well as county office of education science consultants, community college, college and university professors, and representatives of  business, industry and informal science centers. 

The panel was also advised by three noted scientists, Dr. Bruce Alberts in the field of life science Dr. Helen Quinn in the field of physical science , and Dr. Art Sussman in the field of Earth and Space science. 

The SEP was facilitated by the science team from West Ed. Jannelle Kubinec, Kathy DiRanna, Jo Topps, and Karen Cerwin. Their help was instrumental in coordinating the meetings and facilitating the discussions that lead to the final recommendation. 
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SEP Role 
• Review National NGSS to make 

preliminary recommendations for field 
comment 

• Review feedback from public forums 
and SRT surveys 

• Recommend new California Science 
Standards based on the NGSS to the 
Superintendent of Public Instruction 

• The SEP met three times during April, 
May, and June 

 

Presenter
Presentation Notes
Briefly describe their role
To review the standards to ensure appropriateness for California
Review the feedback form the public forums and SRT surveys
Make the final recommendation to the SSPI

At their first meeting the SEP determine that the NGSS was appropriate for California and determined that the 
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SEP April Meeting 
Recommendations  

to the Field 

• Accept NGSS for California 
• Build on current California middle 

grades semi-integrated standards 
to integrated standards for  

   grades 6-8. 
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What Research Says 
• Iowa SS&C:  Found significant positive 

differences in learning in science 
concepts, process, application, creativity, 
attitude, and world view  of SS&C 
compared to non-SS&C students.  Liu, C., 
& Yager, R. E. (1997) 

 
• CA SS&C:  Students in integrated biology 

scored the same or better than students in 
traditional biology on the Golden State 
Exam. Scott, G (2000) 

 

Presenter
Presentation Notes
There is limited research as to the efficacy of integrated science at middle schools.  Here is a snapshot of the types of research that has been done
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Research Continued 
 Achieve examined 10 sets of international standards (i.e., 

Canada, Chinese Taipei, England, Finland, Hong Kong, 
Hungary, Ireland, Japan, Singapore, and South Korea), 
with the intent of informing the development of both the 
conceptual framework and new U.S. science standards. 
The major key findings include:   

• Finding #1 - All countries require 
participation in integrated science 
instruction through Lower Secondary, and 
seven of 10 countries continue that 
instruction through Grade 10, providing a 
strong foundation in scientific literacy. 
Achieve (2010).  

 

Presenter
Presentation Notes
With the research in mind, and the building of concepts through the grades a necessity, we decided to build on the current CA “lightly integrated” approach and try to build a stronger integration to match the intent of NGSS
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Criteria for Design 
PEs must : 
• Be arranged to provide a TRANSITION from 

elementary to high school 
 
• ALIGN with CCSS ELA and Math 
 
• Build WITHIN and ACROSS grade levels 
 
• Be BALANCED in complexity and quantity at 

each grade 
 

• INTEGRATE engineering appropriately 

 

Presenter
Presentation Notes

Elementary has LEPE at every grade
Best to continue the integration pattern
Science every year rather than skipping 2 years—with physical science it would be 3 years from 5-8;and then 3 years from each discipline to high school e. g. 6 earth to 9th grade or 7th life to 10 bio

Align with CCSS Math—dictated where some topics had to go; therefore can’t be discipline specific.  For example some of the energy had to go to 8th grade because of the need for students to interpret slopes as a linear function.

Within and across grade levels:  articulation (telling the story through the grades) within a discipline as well as across disciplines:  for example ecology in 7th grade is dependent on student’s understanding organisms (6th grade life) and weather and climate (6th grade earth); natural selection is coupled with earth’s history at 8th grade

integration beyond our current standards of integration lite (there is DNA) because students are studying chemistry; or doing mechanical advantage because they are studying muscles.  In the new arrangement students study matter and energy to better understand how it applies to ecosystems and photosynthesis; or to the formation of rocks and minerals

After establishing criteria, developed different progressions/arrangements and sent them to SRT for review
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Dr. Art Sussman: 
“…the SEP very seriously considered the option of 

having discipline-focused concepts …It quickly 
became very clear that there had to be foundational 
physical science concepts in grade 6 to be able to do 
…life and earth science concepts…. That 
combination of needing some physical science in 
grade 6 but not being able to do all physical science 
in grade 6 made the discipline-specific approach 
impossible. 

    Dr. Bruce Alberts 
 [With this arrangement] the students will reinforce 

what they learned the previous year, returning to 
related ideas, and the focus in every year will be on 
SCIENCE itself, not biology, or earth sciences, or the 
physical sciences.” 

  

Presenter
Presentation Notes
With this recognition that integrated was the approach we might take, we looked at the available research…..
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Articulation 
One Example 

Life Science 
• 8th Natural Selection 
• 7th Ecosystems 
• 6th Cells/Organisms 

Presenter
Presentation Notes
Students understand the make up of cells and how they create organisms, they then learn how organisms function in their environment, and finally how living things change over time
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An Example 
Integration 7th Grade 

Ecosystems; 
photosynthesis 

Natural 
resources; 
rocks and 
minerals 

Chemical 
properties and 
reactions 

E
ng
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ct

 

Matter cycles; 
energy flows 

Presenter
Presentation Notes
This is an example of how the PEs might be put together to tell a cohesive story.  The teacher might start with chemical properties in which students understand matter and energy.  Then students apply that knowledge to how matter cycles and energy flows in ecosystems, and they understanding the basic chemical reaction for photosynthesis. Likewise they apply their understanding to changes in the earth and the formation of rocks and minerals.  With this background students can explore the engineering and human impact PEs.  All of  this helps students understand the cross cutting concepts of matter cycles and energy flow; as well as cause and effect.

Additionally, 7th grade builds on 6th grade.  For example:   Ecosystems builds not only from the life science in 6th grade but also from 6th grade with weather and climate, and energy transfer. 
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An Example 
Integration 8th Grade 

Natural 
selection 

Earth History 
and Space 
Science 

Energy 

E
ng

in
ee

rin
g 

an
d 

hu
m

an
 im

pa
ct

 

stability 



TOM TORLAKSON 
State Superintendent  
of Public Instruction 

An Example 
Integration 6th Grade 

Cells and 
organisms 

Weather and 
climate 

Energy 

E
ng

in
ee
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g 

an
d 

H
um
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ct

 

Systems and 
system models 
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Dr. Helen Quinn 
“The recommended middle school sequence was 

developed with careful attention to many factors 
that will enhance student learning, as has been 
presented elsewhere. The evidence that such 
interleaved learning of topics, where past learning 
is connected to, applied and further developed in 
each subsequent unit or year provides the best 
opportunity for students to develop deeper 
understanding and transferrable, that is useable, 
knowledge. I strongly recommend that this 
sequence should be adopted. While it presents 
some challenges for teacher assignments it will in 
the long run be the most productive for in-depth 
student learning.” 

Presenter
Presentation Notes
So how might we address teacher assignments…..
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Pros of Two Choices 
Discipline Specific 
• Teacher Content 

Expertise 
• Teacher Passion 

Integration 
• NGSS vision for 

science not silos 
• Implementation of 

Cross Cutting 
Concepts 

• Possibility of 8th grade 
integrated assessment 

• Articulated Learning 
progression with LEPE 
each year  

• SEP recommendation 

Presenter
Presentation Notes
8th grade test:  NAEP and PISA are integrated

Articulated learning:  Cognitive science research indicates that when students continue to use what they learned earlier is, in the end, much more effective that single topic focus, topic by topic.
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underway, and left to do 
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Teacher 
Development 

Assessment  

CA Framework 

Instruction 

Presenter
Presentation Notes
Once the NGSS is adopted, Further work will need to be completed. A firm date that all schools will need to be implementing the standards. In my conversations with many teachers, they are excited and are already beginning to implement various aspects of the NGSS into their class room while continuing to instruct on the current CA Standards
New assessments will need to be developed, piloted and implemented. New legislation is requiring the department to develop an implementation plan for the new standards once the standards are adopted. 
Curriculum developers and teachers will need to begin the process on understanding the expectations and implement into the classroom. As a start to this process, the department with the gracious help of several foundations and businesses are funding a process to develop a comprehensive implementation plan. A strategic team will be organized and will aid the department in the development of the strategic plan. As a beginning to that plan, the funding will provide for a team of science experts to travel the state and provide introductory seminars on the new standards. Practical examples will be provided to demonstrate what the classroom application will be for the standards. 

But as well all know, teacher professional development will be at the center of the implementation of the standards. Pa major part of the plan will be to address the needs f the teachers as they implement the standards. Equipment will also be a need for many schools strapped by the limited funds of the past few years. 
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Implementation Timeline 
• 2013:   Adoption of the CA NGSS 
 
• 2014:   CST 5, 8, 10 Science 

 Assessment on current CA 
 Science Standards 

 
• 2014:   Science Framework begins 
 
• 2015-2016:   Earliest Implementation 
                          (more likely 2016-2017) 
 
• 2016-2017:   Science Instructional Materials 

 
• ???:    Science assessment on  CA NGSS 
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Discovery consists of seeing what everybody has 
seen -- and thinking what nobody has thought. 
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Continued Opportunities to 
Learn about the CA NGSS  

• CDE NGSS web pages 
• California Science Teachers 

Association (CSTA)  
• California STEM Learning Network 

(CSLNet) 
 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&docid=iHYjQtq6xGm05M&tbnid=F2tPzZ2fgSBFGM:&ved=0CAUQjRw&url=https://twitter.com/cascience&ei=gzlPUvuwKanViwKuzoDwCA&bvm=bv.53537100,d.cGE&psig=AFQjCNF37V7pmt2IphcwKrUmsm6giYzOkg&ust=1381010176171055
http://cslnet.org/
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Join the CDE NGSS 
ListServ 

http://www.cde.ca.gov/pd/ca/sc/ngssintrod.asp 
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NGSS Input Survey 

 
http://www.surveymonkey.com/s/
NGSS-implementation 
 

Your feedback will be shared with 
the State Board of Education.  

Presenter
Presentation Notes
Welcome to NGSS Implementation Information Gathering Survey
 �
The California Department of Education is seeking information from stakeholders regarding the implementation of Next Generation Science Standards. This short survey asks about what you need over the next couple of years in order to successfully implement the new science standards.��We will be collecting data during the month of October. The survey should take you less than five minutes. Thank you in advance for your input
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Thank you 
NGSS@cde.ca.gov 
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