Research Summary

	Background:  

A Framework for K-12 Science Education Standards articulates a vision and broad description of the nature of education in science, engineering, and technology needed for the 21st century and provides a progression of learning (scope and sequence) for all students K-12. (Introduction, p. 1-1)
This framework will be used to create new standards in K-12 science education, an accompaniment to the mathematics and language arts Common Core State Standards developed by the National Governors Association and the Council of Chief State Schools Officers.  The Carnegie Corporation supported development of the framework by the National Research Council (NRC) and commissioned drafting of new common core science standards based on the framework by Achieve, Inc. 


	Source:

A Framework for K-12 Science Education:  Practices, Crosscutting Concepts, and Core Ideas.  Committee on Conceptual Framework for the New K-12 Science Education Standards; National Research Council.  July 19, 2011.
Pre-publication copy from the National Academies Press, Washington, D.C. available at

www.nap.edu


	Key Findings:

     “The framework highlights the power of integrating understanding the ideas of science with engagement in the practices of science and is designed to build students’ proficiency and appreciation for science over multiple years of school.  Of particular note is the prominent place given to ideas and practices of engineering.

     As presidents of the National Academy of Sciences and National Academy of Engineering, we are pleased to convey this report to interested readers.  We believe that the education of the children of this nation is a vital national concern.  The understanding of, and interest in, science and engineering that its citizens bring to bear in their personal and civic decision making is critical to good decisions about the nation’s future.”  (Foreword, p. viii)

Overarching goal of the framework (Executive Summary, p. ES-1):  to ensure by the end of 12th grade, all students 

· have some appreciation of the beauty and wonder of science; 

· possess sufficient knowledge of science and engineering to engage in public discussions on related issues; 

· are careful consumers of scientific and technological information related to their everyday lives; 

· are able to continue to learn about science outside school; and have the skills to enter careers of their choice, including (but not limited to) careers in science, engineering, and technology.
Primary reason/need for the framework   (Introduction, p. 1-2)
· new understandings both in science and in teaching and learning since the last science education reform impetus (Science for All Americans, Benchmarks for Science Literacy, National Education Standards)
· opportunity for science to participate in state common core standards movement
Guiding principles for the framework - Science and engineering education should (Executive Summary, p. ES-1; Assumptions, p. 2-1 through 2-4) 

· Knowledge and belief that children are born investigators - “Capacity of young children-from all backgrounds and socioeconomic levels-to reason in sophisticated ways is much greater than has long been assumed.”

· Need to focus on a limited number of disciplinary core ideas, crosscutting concepts, and practices - “…help students build the capacity to develop more flexible and coherent-that is, wide-ranging-understanding of science.”

· Awareness that scientific understanding develops over time - “Students need sustained opportunities to work with and develop the underlying ideas and to appreciate those ideas’ interconnections over a period of years…”  [Learning/Developmental Progressions]

· Acknowledgement that science and engineering require both knowledge and practice -  “Science is not just a body of knowledge that reflects current understanding of the world; it is also a set of practices used to establish, extend, and refine that knowledge.”

· Need to connect to students’ interests and experiences – “…helps to communicate relevance and salience.”

· Founded in promoting equity – “Equity in science education requires that all students are provided with equitable opportunities…access to quality space, equipment, and teachers,…and adequate time spent on science.”

Major Dimensions of K-12 science education (organization):   (Executive Summary, p. ES-1; see Box ES.1, p. ES-3) 

1. Scientific and engineering practices;  (Assumptions, p. 2-5)

2. Cross-cutting concepts that unify the study of science and engineering through their common application across fields; and  (Assumptions, p. 2-5)

3. Core ideas in four disciplinary areas:  physical sciences; life sciences; earth and space sciences; and engineering, technology and the application of science.  (Assumptions, p. 2-6)
Equity of opportunity and access to science education for all students is a part of the overarching goal, including “a better representation of the broad diversity of the American population” (Introduction, p. 1-2); “what all students should know in preparation for their individual lives and for their roles as citizens in this technology-rich and scientifically complex world.”  (Introduction, p. 1-2) (Assumptions, p. 2-4 and p. 2-7 through 2-8)

Developmental Progressions (Introduction, p.1-3; Assumptions, p. 2-1 through 2-2, p. 2-7 through 2-8)
Why STEM?  Relationship of STEM to CTE, AP, and advanced courses  (Introduction, p. 1-4)
Why practices?  (Assumptions, p. 2-3, 2-5; Dimension 1, p. 3-1 through 3-4)

How Engineering and Science Differ (Dimension 1, p. 3-4 through 3-5)


	Implications for Educators:

Implementation of the framework and subsequent new core science standards is a systems challenge – “The committee recognizes, however, that the framework and subsequent standards will not lead to improvements in K-12 science education unless the other components of the system – curriculum, instruction, professional development, and assessment – for K-12 science education change so that they are aligned with the framework’s vision. (Introduction, p. 1-8)



	Follow-up / Action Plan:

Prepare a school district professional development plan for administrators and teachers, and the required funding for implementation.
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