DRAFT - FOR DISCUSSION ONLY


Briefing Regarding the January 16, 2004 Draft Criteria for Evaluating K-8 Instructional Materials for California’s Students

Overview:  

At the next meeting of the California State Board of Education (March 10-11, 2004), the Board will be asked to approve criteria by which instructional materials for grades K-8 will be evaluated and approved for adoption by the state. Schools and districts may use state instructional funds only for the purchase of materials on this approved list. 

These proposed rules would, at best, severely restrict the use of curricula and instructional materials that emphasize the teaching and learning of science using hands-on, inquiry-based approaches. Emerging evidence from the cognitive and learning sciences suggests that these kinds of approaches to science education enable more students with different backgrounds and learning styles to become engaged learners of science. This kind of science education also can provide students with the skills that leaders in business and industry claim are needed for jobs that increasing depend on evidence-based analysis, problem solving, and a deeper understanding of the nature of science and technology. 

Because districts would be free to purchase such materials with their own resources but not with state funds, an already large disparity in educational opportunities for children of different socioeconomic status is likely to increase in California.

Public testimony from prominent California academic and business leaders may convince the state board that these proposed criteria for science education materials should not be approved and require significant revision.
Background: 

California adopted its California Science Standards (CSS) in 1998.  These standards claim to represent the “essential skills and knowledge students will need to be scientifically literate citizens in the twenty-first century.”  In 2003, California adopted the Science Framework, which “gives guidance for science instruction in the elementary, middle, and high school grades.” 
The California Curriculum Commission's (CCC) Science Subcommittee has developed a series of criteria for evaluating instructional materials for use in Grades K-8, subject to approval by the State Board of Education in March 2004.  California adopts new instructional materials for science every six years; the current adoption occurred in 2000. If districts select these approved materials, state funds can be used to purchase them.  Entitled the “Draft Criteria for Evaluating K-8 Science Instructional Materials”, this document states that 
Instructional materials are adopted by the state for the purpose of helping teachers present the content set forth in the Science Content Standards…To accomplish this purpose, this document establishes the criteria for evaluating instructional materials. These criteria will govern the evaluation of instructional materials for kindergarten through grade eight that are submitted for adoption beginning with the 2006 Adoption of Science Instructional Materials, and they will be helpful to publishers in developing their submission” 
Currently, the only approved materials for science are textbooks: 3 for grades K-5, 4 for grade 6, and 3 for grades 7-8.  However, many other types of innovative teaching and learning tools have been developed that enable students and their teachers to become actively engaged with scientific discovery and experimentation. Many of these materials have been developed during the past 15 years with the support from the National Science Foundation (NSF). These materials are being used increasingly in other states and they recently have been adopted as central elements of national science curricula in Sweden and France. In fact, the US is widely viewed as the world leader in science curriculum development by the national science academies of the world, and many of these 90 academies are actively catalyzing the use of these inquiry based materials in their nations through a major program of the InterAcademy Panel (see http://www.interacademies.net).  

It is ironic that, if the Board approves the Criteria for Evaluating K-8 Instructional Materials in its present form, California’s teachers and students will be denied access to the instructional materials that are admired around the world.  Instead, only new textbooks that are specifically written for California will be available for purchase by school districts with state instructional funds. And, because the statewide adoption process for textbooks and other instructional materials in California has such a large impact on the materials that publishers develop, these restrictions in California will likely affect science education throughout the United States in the future.

Items Being Challenged:

The items in Category 1 of the proposed Criteria are absolute requirements: that is, failing to meet any one of them will immediately eliminate a piece of curriculum material from being approved.  The following items in Category 1 would severely restrict the ability of school districts in California (and especially those that do not have funds from local sources) to select high quality curricula that emphasize hands-on, inquiry-based science teaching and learning. The specific concerns about these items will be presented in the next section.

Item 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.
Item 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.

Item 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.

Item 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.

Specific Concerns:

The draft document claims that 

These criteria…do not specify a single pedagogical approach…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. 

This statement seems admirable and is consistent with recommendations from the emerging research on human learning (e.g., NRC, 2000; NRC, in press)
. However, the actual specifications contradict this statement, as explained below. 

Item 2 contains two critically important statements that would have profound consequences for science education in California.  The first sentence requires that a given set of instructional materials cover all of the CSS at one or more grade levels to be eligible for state adoption.  Many National Science Foundation (NSF)-funded and other curricula offer inquiry-based instruction in some specific content area of science and align with the National Science Education Standards (NSES) or Benchmarks for Science Literacy.
  Thus, any one set of curricular materials generally will not meet all of the state standards at a particular grade level, although they will meet some or many of them. 

In the previous adoption cycle, the only inquiry based, hands-on elementary science program that was submitted for adoption was not approved, primarily because it did not meet every standard at the specified grade level.  Because of this highly restrictive criterion in the new Draft Criteria, none of the outstanding curricula developed nationally could be approved for adoption in California in 2006, either.  If districts were instead permitted to use state funds to purchase curricula from different publishers and then combine and integrate them in ways that, collectively, address all standards for a given grade level, many more students with diverse learning styles and needs could be served. 
The second sentence of Item 2 refers to both the National Science Education Standards (NSES) and the Benchmarks for Science Literacy (Benchmarks). While both of these national consensus documents are similar to each other – both in their content and in articulating a new vision for pre-college science education,-- they differ significantly in their approaches from the California Science Standards (CSS).
  Most research-based instructional materials now utilize these national documents as guides and mention them in their curricula. If this criterion is adopted as policy, a single mention of a National Standard or Benchmark would result in automatic rejection from the state-approved list. Items 4 and 7 therefore further increase the likelihood that all of the outstanding curriculum materials developed nationally would be eliminated from the next California adoption, since nationally developed inquiry- based materials generally will include topics not included in the CSS.
Item 5: Textbooks provide a direct instruction, non-hands-on option to California’s teachers. The 20-25% limitation precludes inquiry-based instructional materials from being adopted for use in California because they typically require the use of more instructional time for such activities.  Despite claims to the contrary,
 the central point is that this item, if adopted, would in fact eliminate from state approval all curricula that rely primarily on hands-on, inquiry-based pedagogy.

An increasing body of evidence suggests that students who are able to access hands-on, inquiry-based instructional materials as a major component of their science learning demonstrate greater levels of learning and deeper understanding of scientific concepts than students who are not provided with such opportunities.
  The Criteria will eliminate this access.
There is a growing national consensus about the work, thinking, and learning skills that US businesses and industry are seeking from today’s high school graduates. Frustrated by the inability to compete in the global economy, companies feel compelled to devote large amounts of their own resources to further the education of the many high school graduates that they select and hire. Many books have been devoted to analyzing the problem, based on extensive interviews of major employers.
 Some of the major workforce skills that are now needed to be successful competitors in the modern world economy include a high capacity for abstract, conceptual thinking; the ability to apply that capacity for abstract thought to complex real-world problems—including problems that involve the use of scientific and technical knowledge—that are nonstandard, full of ambiguities, and have more than one right answer; and the capacity to function effectively in an environment in which communication skills are vital–in work groups.  The Criteria will eliminate instructional materials that promote these desired thinking and problem solving skills
The workforce needs expressed by U.S. business and industry are entirely consistent with the strong positions of the nation’s most prestigious science organizations for integrating much more inquiry into science education at all levels. These needs and positions of business and the nation’s foremost science and education organizations are at odds with the proposed Criteria. Science organizations that promote the use of inquiry based approaches to science education include the California Science Teachers Association, National Research Council of the National Academies, National Academy of Sciences, American Association for the Advancement of  Science, American Physical Society, American Chemical Society, National Association of Biology Teachers, American Association of Physics Teachers, and American Geological Institute.

Item 5 also has been opposed by 26 members of the California State Assembly and 3 members of the California State Senate, including Senator Alpert, the architect of the legislation creating the California Science Standards.
  

Consequences:

In summary, while the draft document claims that “These criteria … do not specify a single pedagogical approach,” in practice, the criteria effectively prevent hands-on, inquiry-based instructional materials from being adopted.  They prevent all materials that rely on inquiry-based approaches as the foundation for teaching and learning, including those supported by NSF and even California’s Lawrence Hall of Science, from being adopted.  No other state has such a restrictive policy regarding K-8 instructional materials.

 These criteria, which effectively allow only custom-produced textbooks to be adopted for purchase, are counterproductive to expanding opportunities for California’s children to learn, understand, and appreciate science. They also are highly unfair to school districts that are now required to demonstrate increased academic achievement for their students but are prevented from using state funds to purchase tools that are likely to help them meet these expectations. The adoption process, with its very narrow specifications on what inputs districts can use to teach science, was designed when there were no output measures. But we have now shifted, with standards and high stakes assessments, to an output-based accountability system based on measurements of student learning. Each district should therefore now be given the widest possible choice of quality tools that they can use to meet the output requirements, according to the needs of their particular students and teachers. 

Proponents of the current system may argue that California’s children will be unable to learn science deeply if they do not have a solid base of factual, content knowledge on which to build that understanding. However, we contend that there is no evidence that this approach achieves the intended outcomes. Indeed, on numerous national and international comparisons, California has ranked close to the bottom of the nation in student achievement in science. Does it make sense to continue and make even more restrictive a policy that is not working? 

Supporters of the present Draft Criteria also have argued that, because many California teachers in Grades K-8 are poorly prepared to teach science, narrowly proscribed, specially prepared textbooks are likely to be the most effective curriculum materials.  However well-intentioned, this means that California’s school districts are to aim low in their expectations for teaching and learning. Rather than understanding and acknowledging the problem, and then addressing it by providing high quality, ongoing professional development to increase the knowledge, skills, and confidence of the under-prepared teachers, the proposed Criteria would instead penalize most teachers because of the deficiencies of some of their colleagues.

It would be much more respecting of and beneficial to teachers to offer them a wide choice of curriculum materials for science.  Each district could then decide which of their teachers might require the specially prepared textbooks, while others could be provided with much more powerful curriculum materials – along with the appropriate professional development to support their efforts to provide quality science instruction to their students.  The proposed “one size fits all” model leaves no choice, and it threatens to drive many of California’s best teachers out of the profession.  

Perhaps most insidious, proponents of the proposed criteria emphasize that they do not restrict the use of inquiry-based materials in schools, only the purchase of such materials with state funds (See reference 6). As a result, many individual schools or districts that are able to garner local financial support from parents and business will make these quality resources available to students because they can purchase them without the need for state funds. It is precisely those schools and districts in less prosperous areas that will be precluded from making such options available to their students. Thus, the current disparity in opportunity and access for children who attend schools with limited resources is likely to become even greater. The State of California is already the defendant in a class action lawsuit by the American Civil Liberties Union because of unequal opportunities in its schools. If enacted, the Draft Criteria would likely provide additional evidence for such legal challenges.

If the Draft Criteria are approved by the State Board, the present “textbook only” situation will continue until 2012. 

Suggested Courses of Action:

We urge the leaders of two- and four-year institutions of higher education and the leaders of business and industry in California to contest these proposed policies in the strongest possible terms:
1. Education and business leaders should make known to the State Board of Education their needs for educated students and their concerns about the proposed Criteria. They can do so either by appearing in person at the next meeting of the State Board on March 10 or 11, or by writing a letter to the members of the Board requesting that the Criteria be rejected (see list of Board members in Appendix 1).

2. Education and business leaders should ask the Board to direct the California Curriculum Committee to develop a new set of criteria that will allow educators a much broader set of options for purchasing appropriate materials, including both textbooks and hands-on inquiry-based instructional materials of high quality. Local school districts should not be forced to use a very narrow range of instructional tools (written-to-order textbooks) by the state, at the same time that the state is holding them highly accountable for student learning results through the new state science assessments.

3. Education and business leaders should request that an independent evaluation of the Criteria, as well as the rationale and research-based evidence upon which they are based, be undertaken by a body such as the California Council on Science and Technology (see http://ccst.org). The evaluation should also consider the effect of the California Science Standards, Framework, statewide assessments, and Criteria on the science education of California’s students.

 Appendix 1:

Members of California’s State Board of Education

Current Members:
Reed Hastings (Reappointed to a 2 year term)
State Board President 

CEO 
NetFlix.com, Inc. 

Took Office: February 25, 2000
Joe Nuñez 
State Board Vice President 
Assistant Executive Director 
California Teachers Association 

Took Office: October 26, 2001; Term Ends: January 15, 2006

Donald G. Fisher 
Founder and Chair

The Gap, Inc.

Took Office: March 15, 2001; Term Expires: January 15, 2005

Suzanne A. Tacheny 
State Board of Education
Took Office: March 15, 2001; Term Expires: January 15, 2005

Brent Godfrey
2003-2004 Student Member 

Took Office: August 18, 2003; Term Expires: July 31, 2004


New Appointments:

Ruth Bloom (3 years)
Partner, AR Designs, and
UCLA Extension and Museum of Contemporary Art
Ruth Green (4 years)
Board of Trustees, Santa Barbara Elementary and High School Districts

Reed Hastings (2 years)
Glee Johnson (4 years)
Former Chief Deputy Chancellor, California Community College System

Jeannine Martineau (4 years)
Immediate Past President, California School Boards Association, and school Board Member, Lake Elsinore Unified School District (Riverside County.)
Bonnie Reiss (2 years)
Senior Advisor to Governor Schwarzenegger, Former CEO and Board Member, Pinnacle Entertainment and President of the Inner-City Games Foundation
Johnathan Williams (3 years)
Co-Founder, Accelerated Charter School, South Central Los Angeles

Endnotes:

� Prepared with the leadership of Dr. Lawrence D. Woolf , General Atomics, San Diego, CA 





�National Research Council. 2000. How People Learn: Brain, Mind, Experience, and School. Expanded Ed. Washington, DC: National Academies Press. 





National Research Council. In press. How Students Learn: History, Math, and Science in the Classroom. Washington, DC: National Academies Press. 





� Released in 1996, the NSES were developed under the auspices of the National Research Council of the US National Academies at the request of President George H.W. Bush, the National Governors Association, and several prominent scientific societies. The Benchmarks for Science Literacy were developed by the American Association for the Advancement of Science, the nation’s largest multidisciplinary professional society for science and technology, and published in 1993.





� For example, according to the CSS, students in grade 3 should know that “Science experiments show that there are more than 100 different types of atoms, which are presented on the periodic table of the elements.”  In contrast, the NSES includes this topic in its grade 5-8 standards and emphasizes that: “There are more than 100 known elements that combine in a multitude of ways to produce compounds, which account for the living and nonliving substances that we encounter.”�





� In an email posting, CCC member and direct instruction advocate Stan Metzenberg attempted to clarify this criterion as follows:  “There has been quite a bit of misinformation distributed about the Curriculum Commission's science criteria on this listserve, and perhaps I can provide an important clarification. The criteria allow for unlimited hands-on activities in instructional materials.  The publishers must show that the standards CAN be comprehensively taught from the submitted material with hands-on activities composing no more than 20-25% of science instructional time, but publishers are also welcome to include as many additional optional hands-on activities as they wish.  Publishers must develop a program that is flexible and adaptable to different teaching situations, but they are not being limited in the number of hands-on activities they provide in a program.”





� For example:


Carmichael, P. et al., 1990. Research on students’ conceptions in science: A bibliography, Centre for Studies in Science and Mathematics Education, (University of Leeds, Leeds UK).


Hake, R.R. 1998. "Interactive-engagement vs. traditional methods: A six-thousand student survey of mechanics test data for introductory physics courses," American  Journal of Physics 66: 64-74.


Kozma, R.B. and Russell, J. 1997. Multimedia and understanding: Expert and novice responses to different representation of chemical phenomena. Journal of Research in Science Teaching. 34(9):949-968.


Novak, J.D. 2002. Meaningful learning: The essential factor for conceptual change in limited or in appropriate propositional hierarchies leading to empowerment of learners. Science Education 86(4):548-571.


Redish, E. F. and Steinberg, R. N. 1999. Teaching physics: Figuring out what works. Physics Today, 52(1), 24-30.


Thornton, R.K. and  Sokoloff, D. R. 1998, Assessing student learning of Newton’s laws: The Force and Motion Conceptual Evaluation and the evaluation of active learning laboratory and lecture curricula. American Journal of Physics 66, 338-352).


Wandersee, J.H., MIntzes, J.J., and Novak, J.D. 1994. Research on alternative conceptions in science. IN: Gabel, D. (ed.). Handbook of Research on Science Teaching and Learning: A Project of the National Science Teachers Association. New York: Macmillan. Pp. 177-210.





� See for example, Marshall, R. and Tucker, M.  1992. Thinking for a Living: Education and the Wealth of Nations,  New York: Harper Collins , and


Murnane, R.J. and Levy, F. 1996. Teaching the New Basic Skills: Principles for Educating Children to Thrive in a Changing Economy.  New York: Simon & Schuster





� These 26 Assembly members sent the following position statement to the CCC, prior to the CCC’s approval of this draft: “In our view, the changes under consideration will not only affect the content of the instructional materials publishers submit for adoption, but will also significantly limit the way science can be taught in California. The proposed restrictions on the use of hands-on activities and inquiry based classroom instruction in the proposed revisions to the Framework is likely to negatively affect the availability and use of materials needed for differentiated instruction in elementary science. As such, we are concerned that the many different interests that will be affected by these changes have not been noticed nor have they had an opportunity to participate. Since these revisions to the Framework are being made outside of the normal process safeguards provided by the Administrative Procedures Act, we believe that it is incumbent upon the Commission to broaden its process to specifically seek and consider the input of teachers, school administrators, representatives of the business and the science community, representatives of the environmental community and the California Commission on Teacher Credentialing before acting on these changes.”





� For example, see Asimov, N. 2003. Bitter battle over class standards/State spends millions to defeat students' suit. San Francisco Chronicle, May 5, 2003. Available at http://www.sfgate.com/cgi-bin/article.cgi?file=/c/a/2003/05/05/MN102341.DTL.
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