

NRC DRAFT CONCEPTUAL FRAMEWORK
TO GUIDE SCIENCE EDUCATION STANDARDS


DISCUSSION OF COMMITTEE IDENTIFIED KEY ISSUES IN DRAFT CONCEPTUAL FRAMEWORK
DISCUSSION GROUP QUESTIONS

Resource:  Participants focus on selected sections of the draft version of framework.  Please have participants use evidence or examples to support their points – identifying specific issues by page and line numbers will be especially helpful.

QUESTION #1 – VISION FOR SCIENCE EDUCATION (PAGES XYZ)

The conceptual framework is based on core disciplinary ideas (“big ideas”), concepts that apply across all disciplines (“cross cutting”), and scientific practices.  The intersection of these three sets of ideas should appear in multiple places in science education standards, curriculum, instruction and assessments. This framework is an attempt to move science education toward a more coherent vision in three ways: focus on a limited number of core ideas; support learning as an ongoing progression; and emphasizes that learning involves the integration of both knowledge of scientific explanations and scientific practices. 

A.	How does your vision for science education standards align with or differ from the vision outlined by in the Framework? 

QUESTION #2 –CORE DISCIPLINARY IDEAS (PAGES XYZ)

The criteria used to select core ideas were that they: 
i. have broad importance across multiple science and/or engineering disciplines and/or is a key organizing concept of a single discipline
ii. provide a key tool for understanding or investigating more complex ideas and solving problems
iii. are relevant to societal needs and children’s lives
iv. are teachable and learnable over multiple grades at increasing levels of sophistication and depth within the typical resource constraints of public schools

A.	What core ideas are included that are not essential for all students to learn? 
B.	If any core ideas are missing, what are they?


QUESTION #3 – CROSS CUTTING ELEMENTS (PAGES XYZ) 

There are two types of cross-cutting elements that are discussed in the framework: scientific concepts and the connection between science, engineering, technology and society.  Neither type of cross cutting element is usually explicitly taught but evidence points to their importance for enduring learning.
	
	A.	How might the inclusion of the cross cutting scientific ideas impact science education?  
B. 	How might the inclusion of the connections between science, engineering, technology, and society impact science education?

QUESTION #4 - PRACTICES (PAGES XYZ)

Inclusion and the centrality of scientific and engineering practices are a fairly unique aspect of this framework.  Practices encompass many ideas which have been known as inquiry, process, and application.

A.	Is it clear why the science and engineering practices should be a central piece of science education?
B. 	How might stressing the importance of science practices influence how science is taught?

QUESTION #5 – PROTOTYPE LEARNING PROGRESSIONS

The tables depicting these prototype learning progressions are meant to be illustrative of the growth of development across the K-12 continuum.  These are mostly not evidence based but point the direction the committee is heading.  The committee has chosen to focus on grade 2, 5, 8, and 12 as important touch points.  

A.	How realistic is the development of concepts across the K-12 grade span?
B.	Are there aspects of the progressions that will be particularly difficult for students to learn? 
C. 	What potential demands will the progressions for any of the content areas place on the education system?

QUESTION #6 – GENERAL FEEDBACK

A. 	What concerns, if any, do you have with the suggestion that standards be defined by the deliberate intersection of big ideas, cross cutting ideas, and practices?
B.	What resources will school systems need to implement standards based on the Framework?
	
QUESTION #7 – ADDITIONAL COMMENTS

A. What additional comments would you offer the committee?







Glossary

Conceptual framework – a document that describes the particulars of what students should know and be able to do, in an overview.  A framework provides guiding principles and incorporates multiple aspects of learning science, including core conceptual knowledge, scientific practices and cross disciplinary ideas. It provides a vision for science education and guiding ideas for new science education standards.

Core disciplinary ideas – those ideas in science and engineering that are fundamental to understanding how the world works.  These ideas have high explanatory power and develop in depth over time.  

Cross disciplinary or cross-cutting elements – those ideas which reoccur across science and engineering disciplines, and afford students the opportunity to interweave knowledge and practices (e.g., structure and function, patterns). Cross-cutting elements are core ideas in science and engineering that are not limited to a specific discipline, but describe essential ideas in science that are fundamental to the understanding of science as a body of knowledge and a human enterprise and institution.

Practices – those skills and abilities that are needed to use science and engineering knowledge effectively (e.g., observe, find evidence, and use evidence to build a coherent argument). They describe the key ways in which science and engineering is done and through which science and engineering are experienced and expressed.

Standards – the actualization of specific instructional goals developed from a conceptual framework. They usually contain grade level or grade span student performance expectations.

Curriculum – documents that are built based upon the standards, at the local, district or state level and specify the educational plan for the administrative unit.  

Instruction – the methods of in the teaching/learning exchange that provide students with an opportunity to learn.  

Assessment – the means of determining what students know. Assessments can be used to inform instruction (formative assessment: monitoring initial understanding and progress in changing or improving understanding), to determine educational outcomes (summative assessments, often in the form of written tests) or to support the evaluation of instructional strategies (assessment of student knowledge as indicator of success in an outcomes or impact based evaluation).

Curriculum framework – this is most frequently a bridge document 	between standards and curriculum.  Curriculum frameworks provide richer detail and context to standards, offering some insight into instructional strategies. Curriculum frameworks interpret standards and provide guidance in how to develop curricula from standards, just like a conceptual framework provides guidance in how to develop science education standards.

Learning or performance expectations – detailed statements on what students are able to do or demonstrate should they have a specified level of knowledge or understanding.  

Learning progressions –empirically determined pathways for students to gain deeper knowledge of science over time when repeatedly revisiting scientific ideas in increasingly complex representation.  They provide some knowledge about how, with appropriate instruction, student’s understanding of and ability to use core scientific concepts and scientific practices grows and becomes more sophisticated over time.  Learning progressions accept intermediary knowledge or stepping stones from initial naïve conceptions to scientific representations of phenomena or ideas.

Please organize the group report in the following order:

Question #1 – Group response
	A.
	 
Question #2 – Group response
	A.
	B.
	C. (Scientists Only)
	
Question #3 – Group response
	A.
	B.

Question #4 – Group response
	A.
	B.

Question #5 – Group response
	A.
B. (Educators Only)
	C. (Educators Only)
		
Question #6 – Group response
	A.
	B.	

Question #7 – Group responses
	A.
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