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Question #1 – Vision for science education 
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. 
Question #1 A – How does your vision for science education standards align with or differ from the vision outlined by in the Framework?
The general consensus of the regional review groups was that there were no clear mission or vision statements in the document for reviewers to respond to, leaving the interpretation of the vision of science to an individual and subjective level (some participants felt that this made science seem almost secondary to engineering).  As a vision description, this section is very loose and undefined—more of a document introduction than a vision.  The chapter 4 introduction seems to do a better job of showing a vision for science than the titled “vision” section does.  This section needs to address the purpose of the document in relation to anticipated outcomes of this program more clearly.  There was general agreement that there was a lack of coherence in the document.  Engineering was certainly a point of conversation as it seemed to outweigh the emphasis of the other domains.  One group stated that “Engineering is part of science, and should not be separated out but integrated within the other domains instead.  It is reasonable to expect teaching and learning in design process, but separating engineering out as a separate domain is not necessary.  There is too much emphasis on engineering and not enough emphasis on environmental issues.”

Other groups commented that the vision suggests reductionism but the document is very cumbersome with core disciplines, cross-cutting elements in two forms and additional practices, etc.  This is a chance for true educational reform, but it seems to be reminiscent of past reform efforts...  

There were several comments around how the groups liked the way the ideas are organized in learning progressions that advance in sophistication as students move through K-12.  The group is especially pleased that the Framework recognizes the abilities of students in the early years and focuses on the need to build upon and develop those abilities.

There was general consensus that the idea of going with fewer core ideas and more in depth is good.  However, there is a concern about how this document will be followed by the states.  The Framework clearly states that the core ideas and disciplines are intended to be integrated; however several groups saw that the engineering and technology core idea would be better represented as a cross-cutting element rather than a core discipline idea. 
Question #2 –Core Disciplinary Ideas 

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
Question #2 A – What core ideas are included that are not essential for all students to learn?
The groups all agreed that the core ideas are essential for students to learn.  That being said there was considerable discussion around engineering and technology.  Some of the groups felt that engineering and technology should not reside at a domain level but as a cross-cutting element.  Some of the comments from the group reports reflected this thinking:

· “Engineering seems ‘shoehorned’ into a core idea. It should be cross cutting. There is disagreement as to whether it merits inclusion as a ‘core’ idea. Not everyone agrees that it rises to the level of a separate ‘content’, instead thinking it should be an integrated idea (where appropriate) in the other three core ideas.”

· “While essential for all students to learn, the engineering and technology standards shouldn’t be included at the level of a core idea for science, but at a core level of application. The ideas of engineering should be tied to specific content rather than presented in isolation.”

· “The core ideas in engineering and technology do not belong as separate core ideas, but should be imbedded within the other areas of cross-cutting ideas and practices across all disciplines, not just science. For eng and tech the core ideas are all application statements and process skills, rather than as statements of scientific reality. The structure of the statements seems at odds with the other core concepts of science. The group recognizes the value of the art and science of engineering, but feels that including engineering as a separate core concept is not the most efficient way to promote engineering as a companion of science. Rather, the processes and skills of engineering need to be infused throughout the document (in specific examples for each content) and shared across content areas instead of being separated.” 

· “While we feel there is an overemphasis of engineering by making it a separate idea, we do feel the PROCESSES of engineering (and therefore science & inquiry) need to be emphasized throughout the document.”

· Care needs to be taken with language that is used in contradictory ways across disciplines, For example, the use of the term “life cycle” in example ET3.b Mechanical systems can’t be ‘alive’ by the life science definition, so the engineering use of the term can create misconceptions.

The document would benefit from a statement of philosophy (up front in the beginning) as to whether it is to be inclusive or exclusive in order to prevent content ‘creep’ as the work progresses. The framework needs to let developers know to what degree it wishes to exclude certain concepts in order to avoid the mile wide, inch deep problems of the past.
There is a feeling that not all the elements are written with the same level of granularity and emphasis.  The concern that the group has is that the answers to the learning progression questions do not directly address the core question for that particular core idea.  Some of the groups felt that questions should be phrased to show how the sophistication of a particular concept will be accomplished at the end of the K-12 experiences.

Regarding the earth and space sciences domain the core idea ESS3 seems too specific to stand alone.  One group suggested that this could be folded into ESS2.  Additionally, a few groups commented that ESS4 seems like an outlier compared to the other core ideas. Consider revising to be more science focused as it seems to be written more to a social studies focus.  Many groups thought that the core ideas in ESS could be collapsed into 3 core ideas.

Within the domain of physical science it was suggested that the writers need to be clearer.  They cited that core idea PS-4 (Wave Properties) seems to be stuck in by itself and redundant of PS-3 and questioned whether the separation of PS4 from PS3 necessary. One group also noted that missing significant chemistry concepts in the physical science core ideas appear in the sample learning progressions although they neglected to specify.

All groups emphasized the importance of the inclusion of evolution in the core ideas.

Lastly, the majority of the groups though the document would benefit from a clear definition of the hierarchy of the core ideas as written.  For instance, one group wrote, “what are the core ideas… are they the PS 1A with letters?  We don’t understand the hierarchy…. What are the big ideas?  The bold sentences?  Our group had confusion over how the information is structured, stated as “core idea and its components” along with questions. For example PS-3, the questions are there, but which are the core ideas and what are the components? Are the core ideas in the text in between?”  The Committee might want to consider including a schematic map/diagram to indicate what each of the pieces represent (Domains, Core Ideas, and Components).

Question #2 B - If any core ideas are missing, what are they?
There was concern that engineering dominated this document.  While many groups agreed that engineering was important and that including engineering in science instruction is important, there was a growing concern throughout the day that “engineering” as the goal of science or “engineering” as a process; was replacing “inquiry.”    One group commented, “Making engineering a separate dimension is detrimental to SCIENCE as a focus.  Engineering should be within the content and context of the science standards.

One group noted that they were “surprised to see core idea as specific as ‘climate change’. ESS4C—might address climate in general or climate change in general…not just human impacts on climate.  Going further with ESS another group noted that Plate Tectonics should be the large topic focus and not Continental Drift encouraging the Committee to focus on current theories.  Several groups question where were OCEANS/WETLANDS and their role in climate.

Question #3 – Cross cutting Elements
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.
Are any of the cross-cutting scientific concepts not relevant or are there other such concepts you would recommend?
B.
Are any of the connections between science, engineering, technology, and society not relevant or are there other such concepts you would recommend?
Question #3A - How might the inclusion of the cross cutting scientific ideas impact science education?  

The general consensus of the groups centered on the inclusion of the cross-cutting elements helped to show the interconnected nature of the sub disciplines and have the potential to help to promote teaching in an integrated way.  Organizing the framework by including cross cutting elements will improve and broaden the view that teachers have of the specific content.  Cross cutting elements have broad implications for science teacher Professional Development and will add depth to teacher understanding of the content and also the ‘big picture’ of science. Teachers will need to learn how these integrate in their content rather than teach these elements as ‘units’ to be covered.  A comment from one of the groups stated that Dimensions 1 & 3 guides standards but Dimension 2 really guides what we want to see in the classrooms.

Many responses indicated that the purpose of this section needs to be more explicit in order for teachers to really implement the cross cutting ideas.  Some of the cross-cutting elements seem a bit ‘forced’ as illustrated by the weakness of the examples used to illustrate them.   It was suggested by several groups to include tables (such as those in chapter 6) and graphics to expand upon these cross cutting ideas.

Additional comments citing that emphasis should be placed in creating a better alignment with mathematics especially in the area of measurement.  In addition, it was not clear to the group how the cross cutting scientific ideas and concepts will be incorporated into the learning progressions.  

Lastly there was evidence of some thought that engineering and technology belong here as a cross cutting element rather than as a core idea.

Question #3B - How might the inclusion of the connections between science, engineering, technology, and society impact science education?

The consensus around the need for professional development was strong.  The cross-cutting elements will have a huge impact on teacher professional development because most science and elementary teachers are not trained in engineering and do not have the basic knowledge of the impact and history of science need to address this well. The science teacher will be impacted most significantly by the engineering cross cutting elements because most teachers have little familiarity with this content and are not well equipped with either the knowledge or strategies to implement them effectively. Many groups recommended having the Career Technology Educators included in discussion of science standards to encourage buy in.   There are many overlapping goals, complementary standards and elements between CTE and Science education. 

The cross cutting elements will help strengthen the connection between science education and constructivist learning theory, helping students make sense of these ideas themselves.  With the cross cutting elements, it makes concepts more applicable and relevant to the student and other areas of science.  This supports the idea of integration (even beyond science) across the curriculum and has the possibility for promoting an understanding of the impact of technology on society, assuming it is well embodied in the standards.
Many groups commented positively on the mathematics literacy components and its application in science as well as the explanation and discussion of the role of science, engineering, and technology. 
There is some confusion in the wording of the section. The distinction between the ‘scientist’ concepts and the ‘engineering’ ideas seems muddled, particularly in the systems and systems models sections. Specifically, sometimes scientists and engineers are explicitly grouped and others they are explicitly regarded separately.  By including a requirement to teach the history and culture of science we run the risk of trivializing what it takes to effectively teach, understand and honor the teaching of history and culture. The danger exists of creating a fact-based and dogmatic curriculum.
Question #4 - Practices 
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.

Question #4A - Is it clear why the science and engineering practices should be a central piece of science education?
There was a general consensus among the groups in agreement with this question.  The majority felt that this section was well written but several participants commented that the separate emphasis on engineering may make it an afterthought in the classroom.  However there were more than a few who did not agree.  Points to the contrary stated that this section suffered from “the lack of a clear vision statement in the beginning of the document.  What exactly is the purpose of this document and for whom is it intended?  Is this for “all children” or for college bound students?  What are the major goals of science education, later to be described in detail by this document?”

The issues around engineering and technology drew some criticism.  For instance one group included “If this is a “science” framework for “science education” why is engineering seemingly central to the document instead of playing a supporting role?”  There were fewer consensuses with the role of engineering with statements pro and con issued.  Some group participants expressed a desire to embrace this new role of engineering.  Discussion ran back and forth and recognition was made that engineering as part of science instruction was not a bad thing, but that the representation within this document may have led to the interpretation that engineering was the “new inquiry,” or the “new method by which all science was to be taught.”

There is a concern that teachers will see engineering as a separate domain and will teach it in isolation.   Another group stated that “separating engineering as a separate piece rather than weaving it as a thread throughout the whole document might make it easy to discard the whole of engineering practice as one big ‘lump’. Everyone understands and agrees with the inclusion of engineering and technology, it is the method and structure of their inclusion that is problematic.”  A comment from another group cited that “on page 5- 3, Lines 11 – 15: Science and engineering have become more interdependent and this is an important line as it combines the teaching of the two.  This idea needs to be emphasized and integrated throughout the document.”

One group commented that on page 5-11:  the group liked the inclusion of the Performance Level Descriptions, “Beginning”, Emerging”, “Competent” and “Proficient.”  They thought it would be would be helpful to have more explanation of what these descriptors mean.

The review groups liked the examples and tables provided in this sections but also emphasized that more detailed graphics describing the practices be included in the final document.

Many groups felt that the document included a powerful message about the importance of how much time scientists expend communicating either orally or in writing and reading.  However, it was noted that a central piece for engineering and society is missing or not clearly stated.  There was also some concern that some may misinterpret this to mean that simply reading about science is sufficient.  

Question #4B - Are there important practices missing?  If so, what are they?

Groups identified very few practices that should be included.  One group commented that the content-pedagogy should be emphasized though others countered that this was the purpose of learning progressions. 

Groups were in strong agreement that practices were important.  Some of the comments:

· Stressing the importance of science practices should positively impact student interest and understanding of science. The practices can assist teachers in the promotion of the possibility of science and engineering as viable career pathways by making science practices relevant to and part of their lives. 

· They help move the teaching of science away from a collection of facts and to a vision of science as a process or way of thinking/working.  It will move how science is taught from a passive learning experience (lecture, textbook and vocabulary driven, memorization) to an active student led learning endeavor - (Application and Implementation).

· The practices will have the greatest impact if they are clearly articulated as the backbone of HOW to teach science rather than as merely ideas to be taught. In other words, the science practices need to be merged and promoted with the teaching practices of science.

· If there is a cultural disconnect in the application of the practices then the result could be a continuation of our current problems in regard to students relating to, or being accepting of, the role of science in their lives. For example, promoting Huckleberry Finn as a literary reference would likely have a very negative unintended consequence with regard to societal perceptions of slavery and the issues surrounding it.

· The emphasis of this section needs to be on how to effectively teach science through the incorporation of these practices into the classroom practice of all teachers. The section on practices for science classrooms is a good start toward this goal, but it is unclear why the engineering practices aren’t more tightly integrated. Perhaps a better title to reflect this idea would be “Merging scientific practice and science teaching”.

· To be most effective, the practices need to be more clearly defined and supported by specific examples of classroom practice.

· Inclusion of the practices might help counter the argument of ‘lack of time’ to teach science practices in lieu of content standards. If the practices have space in the frameworks (and then the standards) they will require time in the classroom. The more deeply imbedded they are in the framework, the more emphasis they will ultimately receive in the classroom. This will only occur if they are somehow tied to accountability practices at both the state and national level. Experience shows those things that are assessed are the things that receive the most consistent emphasis in the classroom. Practices need to be assessed as well as content.
· We encourage the language of the ultimate document to deeply imbed these practices rather than present them in isolation.
Regarding the chapter’s discussion of practices in lieu of inquiry there was a general agreement in the approach.  The choice of the term ‘practices’ is a good way to lose the baggage associated with ‘inquiry’ and ‘scientific method’.   

It was strongly recommended by several groups that “switching from teachers’ focus on the practice of “Inquiry” to the focus on the ‘science practices’ does not result in the inquiry processes being diminished or downplayed. As a result, the false perception that inquiry processes need to be thrown out should be addressed.”
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.  

Question #5A.—How realistic is the development of concepts across the K-12 grade span?

In general, there were concerns that some of these progressions seem unfounded.  There was a request for research based claims to support these progressions.  Chapter 7 learning progressions should not be included in the framework.  A science document written by scientists should not include any material that is not “evidence-based.  Some of the groups felt that it is realistic to expect the development of ideas from K-12 in the way described by the learning progressions (chapter 7).   The concern is that there is too much information (based on the learning progressions tables of chapter 7) incorporated at the middle school level.  It was suggested to use only one learning progression example rather than so many in each progression so as to not confuse the framework with the standards. Standards committee could complete the rest.

Many of the progressions seem narrow in detail and specific to factoid content.  In looking at the description of the desired standards as broad and not all encompassing—to teach a “way of knowing,” not a huge body of memorized facts—these progressions seem to be counter to that goal.  Very circumstantially, it was noted that there are references to specific details of the process of cellular respiration (including bond energies and ATP/ADP and the Kreb’s Cycle) but the process itself is not discussed broadly or by name in the core ideas OR the progressions.  Meanwhile, photosynthesis is discussed continually, and by name, throughout the document as early as middle school.  Is this an oversight?

There are several examples of progressions that aren’t realistic in the sense that concepts are disordered in terms of the logical sequence of learning. Examples include: 

· plate tectonics introduced before the interior mechanisms that drive it

· phases of the moon and eclipses prior to seasons (ES core idea 1)

Some also suffer from additional flaws:

· weight not introduced at a developmentally appropriate time

· food as energy (life science) vs. energy in earth/space

· life science seems to be biased toward humans at the expense of other life, making humans seem somehow ‘separate’ from other life

· age of the earth introduced before mathematics introduces large number concepts

· wave interference in grades 3-5 seems developmentally inappropriate

· atoms, molecules, and particles

They would be more realistic if they were grounded in and reflective of the cross-cutting ideas and the practices. They seem very heavily weighted in content alone. Where do the cross cutting ideas and the practices fall in the progressions? Make this connection obvious! They also need to be cross-checked with the included ideas from other content ideas for developmentally appropriate ages for introduction (large numbers in math, for instance).

Suggestion:  provide examples of “cross-cutting”/unifying concepts integrated within the progressions.  Perhaps refer to some of the work of Anderson or Corcoran Resource: Learning Progressions for Environmental Science Literacy/ Charles W. (Andy) Anderson, Michigan State University (andya@msu.edu)Prepared for the NRC National Standards Framework Committee, March, 2010

Website: http://edr1.educ.msu.edu/EnvironmentalLit/index.html 

In conclusion, the participants ask the Framework designers to go through the document and rethink/revise the use of the phrase ‘learning progression’ keeping in mind the necessity of an empirical research base.  It is critical that supporting research be available to assist teachers who need additional support to implement them.   

Question #5B.—Are there aspects of the progressions that will be particularly difficult for students to learn?

General observation is that much of the information introduced in the lower grades is abstract. Developmentally the progressions would be easier to implement if students move from concrete observations of phenomena in younger learners to the abstractions as they age.

The practices of science seem to have been lost in the learning progressions. The practices need to appear in the progressions as well as just the content, otherwise they can easily be ‘lost in the shuffle’.

Inconsistencies in vocabulary usage might make some concepts and progressions unnecessarily difficult and not age appropriate. This could provide fertile ground for developing misconceptions. For example, life cycles can refer to an engineering concept, stellar evolution, or living things (usually humans). Energy also suffers from the same inconsistency.

Some specific items the committee may want to revisit are:

· 7-22 parallax is a very challenging concept and possibly too esoteric. Is it core knowledge?

· 7-29 age of the earth

· 7-25 both sequencing and wording

· 7-44 F=Ma as second law (state conceptually)

· 7-45 transformations of matter

Multiple participants found it unnerving that higher level periodicity and foundational chemistry concepts were located in middle school progressions, at the same time as general energy and “particle model” discussions.  What is the research that supports such a push of higher level instruction to lower grade levels?  Is this the undefined “rigor” that has been described—more stuff at lower levels?

A major difficulty will be teachers adapting to and understanding the grade span progressions.

Question #5C.—What potential demands will the progressions for any of the content areas place on the education system? 

Earth science is not typically taught in high schools.  Therefore, the emphasis put forth by the Framework in this area will create the need to not just teach Earth science but also to train teachers capable of teaching this course.

There is some concern as to how we can ensure that education majors will reach a proficiency level that will allow them to implement the vision for science education described in the Framework.

Page 6-8, Line 2: assessments should use a broad set across the multiple items (the Committee should offer clarity on this.  Does the Committee mean MC/ open response?) and a variety of different types of assessments.  Formative assessment may be able to address the variety of different types of assessment.  The demands will include placing concepts at different grade levels and revising how the concepts are addressed at various grade levels.  Now, several science concepts are taught at inappropriate grade levels.

Impact on certification/licensing will be huge when attempting to address the new engineering, design and technology content. Few states currently teach the engineering concepts that are required to be introduced in all grade bands. If engineering courses are created in HS, how will teachers be certified? How will the existing teacher pool learn the required engineering? The need for professional development will be enormous, including at the post-secondary level in teacher prep programs.

Grade level science curricula will need to be redesigned (and expanded) to match the progressions. Will this be done on a national, state or local level, and will there be any consistency in the process?

There will be an impact in terms of the need for classroom level research to validate these progressions and/or to design new ones.

Instructional resource selection will be greatly impacted by a need to conform to these progressions (or the standards that flow from them). Until curriculum and instructional materials development catches up with the progressions, individual teachers will still be doing their own instructional design much like the current state of affairs. There will be struggles as schools attempt redistribution and reallocation of resources in order to implement them.

Concern that some topics not being addressed and these are now most important (e.g. bioengineering, robotics, plate tectonics)---need to be specific

Cite references to research and provide information on how those that are not research based were determined.  
Question #6 – General Feedback
Question #6A—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?
The majority of the groups felt that the learning progressions, as written, do not promote the integration of cross-cutting ideas that could go across all content areas.  In addition, the learning progressions are written as grade level clusters and many states are required to write standards that are grade specific.   The core ideas, because of the sub-questions, which refer to great detail, may become too prescriptive.  Tying core ideas to practice is not as effective as tying core idea to cross-cutting concept and letting teacher develop practice.  Some big ideas are not as big as other big ideas (attention to grain size)

There is insufficient evidence in this document to illustrate and then create a deliberate intersection of the three in a set of resultant standards. Many of the examples aren’t sufficiently coherent and developed to likely lead to a set of coherent standards. The included progressions don’t give good strong examples of how all three come together. The document needs to provide an example of a standard that is derived in this way---a concrete, specific example.

The document seems ‘chunky’ and segmented, not integrated and cohesive. If the practices were truly integrated into the learning progressions, it would be evident in the tasks students are asked to do. Students would be asked to build, perform, and design rather than to do more low level academic tasks such as list and identify. Integrated practices would emphasize the ‘doing’ along with the learning of science rather than rote memorization.  
Question #6B - What resources will school systems need to implement standards based on the Framework?

· There will have to be training for teachers to address the depth and breadth of a particular subject as well as a compendium of resources, such as exemplary lessons, to advance understanding.  Model curriculum materials (lessons, ideas for implementation, classroom resources) will be needed, especially for those concepts that are unfamiliar to teachers. This will be especially critical for the engineering and technology content, since it is currently included in the curriculum frameworks of so few states.

· High school teachers are typically specialists in a particular area.  If science is to be taught using an integrated approach as a result of this work, teachers will need to receive professional development in those areas in which they are not “experts”.

· Schools will need funding for professional development and materials. Universities will need funding for research by both content and teacher education staff, for evaluation of effectiveness, and to create new teacher preparatory programs based upon the framework and standards.  Schools will need time to internalize the standards and provide PD on the new ideas. In some cases additional PD infrastructure will be needed to accomplish this.
· Assessments, both formative and summative, will need to be redesigned, developed or perhaps even totally discarded and replaced to measure the implementation of the standards at the individual classroom level. Changes to the accountability system as a whole will also require funding.

The content limits of the standards will need to be defined in a curriculum framework document or some other sort of communication. Teachers will need to know how the standards are to be interpreted in terms of classroom implementation.

Question #7 – Additional comments

Question #7A - What additional comments would you offer the committee?

· The framework almost tries to BE the standards.  A framework is an outline or skeleton.  It needs to be concise…this document is vague and ambiguous, leaving too much room for multiple interpretations.

· Does the “cross cutting” section indicate that problem based learning strategies are supposed to be the “norm”?

· There doesn’t seem to be a large research base cited for some of the stated progressions and core ideas.

· A mission is not included—mission statement—“the purpose for the existence of science education standards”…and the direction—what needs to be accomplished

· Vision—“a view of the future described in the form of desired results” (NSRC—LASER institutes). The vision should convey the practical view of the future for education for educators and desired characteristics of our citizenry.  

· Because of the format of this document confusion over whether science should be taught as overarching unifying concepts or as smaller fact based content, or if there was to be an overlap between the two.  Separation of big ideas from the “parts” that define them has created mass confusion regarding instructional implications.

· There were several requests to have some sort of schematic (visual) to illustrate the goal and organization of the three described dimensions.

· In the Glossary, use the same terms and definitions as in the Common Core.  Or make an extremely strong case why science should be different. This is especially important to elementary teachers.

· Credentialing difference between CTE (career and tech-ed) and Science is problematic. CTE is working at getting teachers certified in science. Is science doing the same?

· Performance expectations are needed but should include more than paper and pencil tasks.

· What is the reason for including the core proficiencies of science in chapter 2 if they are not going to be referenced later or serve a purpose for supporting the Framework?

· Include the definition of “work spaces.”  This idea is a novel one.  It should be reinforced throughout this section by repeating references to this concept.

· The committee would like to replace “speculative guess” on page 2-3 with “informed guess.”

· The definition of “practices” needs to be included at the beginning of chapter 5.

· A better definition of the concept “performance expectations” is needed.

· Tables 12 and 13 should make a more explicit connection to reading and writing skills.

· Page 1-1 line 7 “students be familiar with…” is a weak description of the expectation that we should have for students.  The phrase may need to be “students should have an understanding” or “students should understand and experience…”  The group feels that the wording should be stronger than just an expectation of familiarity with science.

· Page 1-8 line 12 needs to be strengthened by connecting it with sentences 15 and 16.

· Page 1-6 line 23 the use of the word “sophistication” or “sophisticated” may need to be clearly defined due to its continued use throughout the document.

· Page 1-10 include some graphics and/or graphic organizers to enhance the clarity of the documents to provide a visual representation of the various elements of the Framework and their interrelationships.

· Page 3-11 line 11 include a comment “a change with all the chemical and physical systems.”

· Page 3-11 line 18 include “aggregation of particles.”

· Page 4-22 line 1 add “professional groups.”

· Page 4-22 lines 9-11 created some concerns in the group about its possible influence on opening a door for the teaching of creationism or intelligent design.

· In chapter 4 the group felt that there is a need to bring examples that are current and address how technology is used today.  In addition, the group found that there was not a good connection between the ideas at the beginning of chapter with the ones state on the chapter’s last sections.

· The group felt that there is a need for examples to be included in the Framework that illustrate what teachers should be doing in order to help students develop the skills that scientists use in their daily work.

· Additional Editing Corrections

· 1-5 line 16 - K-1 should be K-12

· 1-6 line 5 omit comma between "many" and "students"

· 1-13 line 17 remove 1 of the 2 "as possible"

· 2-1 line 12 "being" should be "begin"

· 2-10 Table 1, right column, first line, need comma between "Know" and "use"

· 4-5 line 2 needs period.

· 5-4 line 12 "impirical enquiry" should be "empirical inquiry"

· 5-22 Table 14, heading, "such and" should be "such an" 

· 6-6 Table 2, first column, second line "exist in as" should be "exist as"

· You took the research and applied it very well to the framework.

· Document is very well written.

· Charts in chapter 6 are very helpful!  

· Human impact on the environment, both positive and negative, should be one of the core ideas – not a cross cutting element. 

· It is a good start, but engineering and technology need to be rethought in terms of their integration vs. being separate content strands. Isn’t Chapter 5 the most logical place in the document to embed the engineering and technology core ideas?

· There is no connection to college and career readiness in the framework. Without the connection students may lack the necessary knowledge and skills needed to effectively transition.

· The engineering progressions aren’t as strong as the ones for the ‘traditional’ contents. Are they even needed? Will they serve their intended purposes or only muddy the water in the other areas?

· There are serious instances of cultural bias or insensitivity in the draft that should not survive into the next version. Who determines the societal norms and values the document mentions? There is much room for error and controversy here.

· Immediate and sustained buy-in and support by the state and federal governments is vital to the success of implementation of this document. This initiative will fail unless it is widely supported.
· If the document does not present an integrated conceptual framework then it is hard to believe that the standards document can even be developed to reflect the expressed vision of the committee. Revisions need to give the reader a better picture of how the disparate elements in the framework are intended to come together in a seamless way to transition from framework to standards. In other words, it’s not yet clear from the framework how the standards will be.

· The document is relatively silent with regards to promoting equity and recognizing the value of diversity in the scientific community. This is an important idea that deserves to be addressed.
· Given the current emphasis in ‘fewer, higher, clearer’, where is the higher and clearer part of the standards? Will the College Board Standards for Success be incorporated in this document? How will it (and the resulting standards) address the AP and IB curriculum, as well as ACT, SAT and other national measures that provide a de facto ‘standard’ for many teach.
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