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February 25, 2004

California State Board of Education

1430 N Street, Room 5111

Sacramento, CA 95814

Dear Members of the State Board of Education:

I am a physicist and program manager at General Atomics in San Diego. General Atomics is one of the largest employers of PhD physicists in the US.   I have 20 years of experience in industrial research and development, with 20 patents and 66 published papers. I have also developed educational materials, presented over 100 workshops to middle and high school teachers, participated in many NSF education committees and reviewed NSF-funded middle and high school science instructional materials.

I am strongly opposed to the January 16, 2004 Draft Criteria for Evaluating K-8 Instructional Materials.  The narrow focus of the Criteria will not allow California’s students to utilize any NSF-funded inquiry-based instructional materials or any other curricula that use research-based pedagogies, even though such pedagogy is encouraged by the State Board.  

I have 7 main points that I ask you to consider.

1. As shown in Appendix 1, there are 6 sections of the Criteria that eliminate all NSF-funded research-based materials from being approved for adoption. Some of the criteria, such as being forbidden from mentioning the National Science Education Standards, can only be described as juvenile, petty, and somewhat Orwellian, certainly not worthy of our great state. 

2.  Inquiry-based science programs are advocated by all major science organizations, including the National Science Education Standards, the American Association for the Advancement of Science, the American Association of Physics Teachers, the American Physical Society, the American Chemical Society, the National Association of Biology Teachers, the National Science Foundation, and the National Science Teachers Association. These organizations represent hundreds of thousands of scientists and science educators. None of these organizations have proposed or supported the limitations and restrictions of instructional materials proposed by the draft Criteria. 

3.  The Criteria include many ill-defined judgment calls. In particular, the Criteria require that “Extraneous lessons or topics that are not directly focused on the standards are minimal, certainly composing no more than 10 percent of the science instructional time” and also “A table of evidence in the teacher edition, demonstrating that the California Science Standards can be comprehensively taught from the submitted materials with hands-on activities composing no more than 20 to 25 percent of science instructional time.”  Who decides whether instructional materials meet these nebulous criteria?; who decides what “hands-on” really means?; who decides what are “extraneous lessons?” The members of the Curriculum Commission decide these issues – they play both the legislative role in formulating the Criteria as well as the judicial role in interpreting the Criteria. This means that they completely determine all aspects of the materials selection process. This could have disastrous consequences for K-8 science education.

4. The Criteria require that instructional materials meet every standard at each grade level, only cover topics in the standards, and use no more than 25% of instructional time to cover a standard.  There is a clear bias in the Criteria towards a one size fits all curriculum – that a single textbook should work for all classrooms. This is akin to going to a Chinese restaurant and only being able to order the special for the day. While the daily special does meet the needs of some, others would prefer choosing some items from column A and some items from column B. Similarly, to satisfy the intellectual appetites of California’s diverse classrooms, teachers should be able to choose the instructional materials that best cover the standards and best whet their student’s thirst for learning. This may entail utilizing a number of different resources from different publishers to teach all of the standards at a particular grade level.  The Criteria as written do not allow such teacher flexibility or local control.  

5. These Criteria prevent award winning instructional materials from being adopted. Great Explorations in Math and Science (GEMS), a Lawrence Hall of Science program, was designated by the United States Department of Education's Expert Panel on Mathematics and Science Education as a "Promising" program. Given the present draft Criteria, this program cannot be approved for adoption.

6. Stan Metzenberg is a member of the Curriculum Commission’s Science Subcommittee.  In testimony to the US House of Representatives, he stated: 

“The California Standards are significantly different from the national standards because they were developed in a committee chaired by one of the most notable scientists of our century, Glenn T. Seaborg, who co-discovered ten transuranium elements (including seaborgium which was recently named after him) and was awarded the Nobel Prize in 1951. I would recommend that the NSF consider his contributions very carefully, and reject the tenets of the educational reform movement.”

Let’s take Metzenberg literally and carefully consider the words of Glenn Seaborg.  Glenn Seaborg was one of the co-founders and chairman of the Lawrence Hall of Science (LHS), a pioneer of the type of science instruction promoted by the NSF, but would be disallowed by the Criteria.  Here are some of Seaborg’s words:

“The GEMS guides and many other LHS programs have been able to successfully convey the essential elements of the “guided discovery” approach to science and mathematics education and to spell out how that approach can be practically presented, by both veteran and less experienced teachers, to the enormous benefit of all concerned. Learning by doing—activities in which students explore and experiment, as the teacher facilitates with open-ended questions to encourage independent and critical thinking—this effective educational philosophy and practice is the “hallmark” of the Lawrence Hall of Science. This too has its democratic reverberation, for without direct citizen and community “hands-on, minds-on” participation, there cannot be responsive and effective democracy.”








      

Unfortunately none of the GEMS materials can be approved for adoption given the present draft Criteria.  Nor can any other Lawrence Hall of Science curricula. In addition, not one of these curricula or any other NSF-funded research-based curricula were approved at the last adoption in 2000.

7. Why I am I such an advocate of NSF-funded instructional materials? Because I have been involved in many NSF proposal review committees and know that their selection process works. In addition, I chaired the panel that most recently reviewed the entire NSF Instructional Materials Development Program, which again confirmed my belief in its high quality. Finally, I was the technical reviewer for a Lawrence Hall of Science middle school inquiry-based science program (the FOSS Electronics course). Having read every word of this program and having done every experiment, I know first hand that this is the highest quality instructional material and it is scientifically correct. Unfortunately it cannot be approved for adoption.  And neither can any other NSF-funded program.

I again urge you to reject the Criteria. Thank you for your consideration.

Sincerely,

Dr. Lawrence D. Woolf

Appendix 1: Comments on the Criteria and why they will not allow NSF-funded research-based programs to be adopted

Lines 28-33

“The State Board encourages publishers to select research-based pedagogical approaches that comprehensively cover the rigorous California Science Standards, reflect the California Science Framework, make judicious use of instructional time, present science in interesting and engaging ways, and otherwise give teachers the resources they need to teach science effectively.”

Note that encouraging “research-based pedagogical approaches” is inconsistent with the Criteria, since the Criteria eliminate research-based instructional materials from being adopted.  All NSF-funded curricula use research-based pedagogy, yet none can be approved for adoption because of the narrow constraints in the Criteria.

Lines 87-91 

“2. Comprehensive teaching of all California Science Standards at the intended grade level(s), as discussed and prioritized in the California Science Framework, Chapters 3 and 4. The only standards that may be referenced are the California Science Standards. There should be no reference to national standards or benchmarks or to any standards other than the California Science Standards.”

Most  NSF-funded instructional materials do not cover every state standard at a grade level. Also most NSF-funded instructional materials refer to national standards. For both these reasons, NSF-funded instructional materials cannot be adopted.

Lines 96-101

“4. A checklist of California Science Standards in the teacher edition, with page number citations or other references that demonstrate multiple points of student exposure, and a reasonable and judicious allotment of instructional time for learning the content of each standard. Extraneous lessons or topics that are not directly focused on the standards are minimal, certainly composing no more than 10 percent of the science instructional time.”

NSF-funded instructional materials include topics not in the state standards, since they generally follow the national standards or benchmarks.  As such, they cannot be adopted.

Lines 102-108

“5. A table of evidence in the teacher edition, demonstrating that the California Science Standards can be comprehensively taught from the submitted materials with hands-on activities composing no more than 20 to 25 percent of science instructional time (as specified in the California Science Framework). Additional hands-on activities may be included, but must not be essential for complete coverage of the California Science Standards for the intended grade level(s), must be clearly marked as optional, and must meet all other evaluation criteria.”

Since NSF-funded instructional materials generally use more than 25% of time for hands-on activities, they cannot be adopted.

Lines 116-123

“7. Evidence in the teacher edition that each hands-on activity (whether part of the intended program or included as an additional activity) directly covers one or more California Science Standards, (in the grade-appropriate Physical, Life, or Earth Science strands), demonstrates scientific concepts, principles, and theories outlined in the California Science Framework, and produces scientifically meaningful data in practice. All hands-on activities (whether part of the intended program or included as an additional activity) must be safe and age appropriate.”

NSF-funded instructional materials likely contain hands-on activities that do not cover a California Science Standard.  Therefore they cannot be approved for adoption.

Lines 156-157

“5. A program organization that provides the option of pre-teaching of the science content embedded in any hands-on activities.”

NSF-funded instructional materials do not pre-teach the science content.  Therefore, they are not likely to be approved for adoption.

Lines 299-300

“9. Suggestions for how to adapt each hands-on activity provided to direct instruction methods of teaching.”

NSF-funded instructional materials do not include suggestions for how to adapt hands-on activities to direct instruction. Therefore, they are not likely to be approved for adoption.
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