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Science/STEM are Important to 
Maine  

    In the next decade, one in seven new Maine jobs will 
be in STEM-related areas. These jobs produce wages 
that are 58% higher than wages for other Maine jobs  



Science/STEM are Important to 
Maine  

 Only 42% and 35% of Maine students scored at or 
above proficient on the National Assessment of 
Student Progress (NAEP) for Science at grades 4 and 
8 respectively. 

 In 2008 only 34% of Maine juniors expressed an 
interest in STEM careers. 



Why develop new science 
standards? 

  Improved knowledge about teaching and learning 
science 

  Opportunities to continue to improve current teaching 
process 

  A window of opportunity  



Foundation for the Framework 



Foundation for the Framework 



Role of the Framework 



Vision for Science Ed 
The framework is designed to help realize 

a vision for education in the sciences 
and engineering in which (all) students, 
over multiple years of school, actively 
engage in science and engineering 
practices and apply crosscutting 
concepts to deepen their understanding 
of the core ideas in these fields.  
(emphasis added) 



Organization of Framework 

  Scientific and Engineering Practices 

  Crosscutting Concepts 

  Disciplinary Core Ideas 

  Integrating the Three Dimensions 

  Implementation  

  Equity and Diversity 

  Guidance for Standards Development 



Scientific and Engineering 
Practices 

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 



Practices 

  Which one or two of these 
practices will be a challenge to 
incorporate in your teaching? 



Practices in Inquiry and Design 



Crosscutting Concepts 

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 

Patterns 



Turn to an “elbow partner”… 

…  how might you incorporate 
crosscutting concepts in your 
teaching? 



Criteria for Core Ideas   
1. Have broad importance across multiple sciences or 

engineering disciplines or be a key organizing principle of a 
single discipline. 

2.Provide a key tool for understanding or investigating more 
complex ideas and solving problems. 

3.Relate to the interests and life experiences of students or be 
connected to societal or personal concerns that require 
scientific or technological knowledge. 

4.Be teachable and learnable over multiple grades at 
increasing levels of depth and sophistication. That is, the 
idea can be made accessible to younger students but is 
broad enough to sustain continued investigation over 
years. 



Core Ideas: Physical Sciences  

  PS 1: Matter and its 
interactions  

  PS 2: Motion and 
stability: Forces and 
interactions  

  PS 3: Energy  

  PS 4: Waves and their 
applications in 
technologies for 
information transfer 



Core Ideas: Life Sciences 
  LS 1: From molecules to 

organisms: Structures 
and processes  

  LS 2: Ecosystems: 
Interactions, energy, and 
dynamics  

  LS 3: Heredity: 
Inheritance and variation 
of traits  

  LS 4: Biological evolution: 
Unity and diversity 



Core Ideas: Earth and Space 
Sciences 

  ESS 1: Earth’s place in 
the universe  

  ESS 2: Earth’s systems  

  ESS 3: Earth and 
human activity 



Core Ideas:Engineering, 
Technology and Applications of 

Sciences 
  ETS 1: Engineering 

design  

  ETS 2: Links among 
engineering, 
technology, science, 
and society 



Improved Cognitive Science 



Turn to your “elbow partner” … 

   …  and describe two ways 
that the Framework 
describes teaching and 
learning that is different from 
what students currently know 
and do in your classroom. 



NGSS Development Timeline  



NGSS Architecture  
  Not separate treatment 

of “content” and 
“inquiry” and 
“crosscutting concepts” 

  Curriculum and 
instruction needs to do 
more than present and 
assess scientific ideas 
– they need to involve 
learners in using 
scientific practices to 
develop and apply the 
scientific ideas. 



What can we expect from the 
NGSS standards? 

  Practices + Crosscutting concepts +Disciplinary Core 
ideas = NGSS Standards  

  Performance expectations 

  Boundary statements 

  Connections to other content areas 



Kick-off for Framework 
Implementation  



This year… 

…a golden opportunity. 



What might/should you do? 

  Download the (FREE) document. 
http://www.nap.edu/catalog.php?record_id=13165 

  Read one section and discuss it with colleagues. 

  Share this information.   

  Get connected. Sign up for the MDOE SciTech 
Framework blog, Science listserv, Commissioner’s 
Update. . .  



What are we doing in Maine 

  Blog 

  Leadership team 

  Webinar Learning on Sections of Framework  

  Access to national tools for implementation  

  Supports for text-based conversations in schools 

  Survey for YOU! 



Just think about … 

… the importance of our 
next steps.  



Stay informed 

  Science Listserv 

https://list.terc.edu/mailman/listinfo/maine_science 

  MDOE Science website 

http://www.maine.gov/education/lres/scitech/listserv.html 

  MDOE SciTech Framework Blog 

http://scitechframework.wordpress.com/ 



Contact  

Tom Keller 

tom.keller@reachcenter.me 

 tkeller@nas.edu 

Anita Bernhardt 

Anita.bernhardt@maine.gov 


