SCIENCE
CENTER

Proposal

A Model Science Teaching Curriculum for Colorado

We propose
1. that the CDE adopt Inquiry Based Science kits (such as FOSS and STC) as a
model science curriculum for Colorado and
2. that the CDE seek funding authorization from the legislature for a pilot incentives
program for districts that choose to adopt this model.

In the document Forward Thinking the Colorado Department of Education summarizes the
challenges facing the state in seeking to Oprovide all Colorado children equal access to qality,
well-rounded educational opportunities.O In a rapidly changing world with global competition
these challenges are particularly acute in science education.

This proposal summarizes an approach that can deliver world-class, fully integrated,
measurable, self-sustaining science education to all Colorado students using thoroughly
researched, proven, and cost-effective methods. Specifically, the use of Inquiry Based Science
Kits has been proven to meet the Forward Thinking goal of providing tools to Oelninate gaps
and increase achievement for all students.O

Inquiry Based Science Kkits

Inquiry Based Science kits such as FOSS and STC are a research-based, hands-on science
curriculum for elementary and middle-school students developed at, among other places, the
Lawrence Hall of Science, University of California at Berkeley. Just as the U.S. mathematics
curriculum is faulted for being Oa mile wide and an inch deep,O science education in the United
States is failing primarily because mild-wide textbooks focus mostly on memorizing scientific
terms. Inquiry Based Science Kits were developed to counter this trend by providing students
with real experiences with science content and scientific thinking processes.

With Inquiry Based Science Kits, students develop scientific skills such as observing,
comparing, organizing, and giving reasons based on evidence at the same time that they
engage in activities to learn about science topics such as chemical interactions, weather and
water, planetary science, electronics, and the human brain and senses. By thinking through a
curriculum focused on the big ideas in science and providing all of the needed materials, Inquiry
Based Science Kits especially help teachers who lack confidence in their own scientific
knowledge, enabling them to provide rich scientific learning opportunities for their students.

Research Evidence

As detailed in the Appendix Inquiry Based Science Kits have been used for more than twenty
years in many different school districts with great success. The quality of the science is superb
and these kits have proven themselves in the hands of both experienced and novice teachers.

* Many studies (see the Appendix) have shown that Inquiry Based Science Kits produce
dramatic improvements in science and mathematics learning, regardless of the
assessment methods used.



* Achievement gains for minority students are typically at least as great as those for
majority students and in some cases have dramatically reduced majority-minority
achievement gaps.

* Remarkably, studies have also shown that use of Inquiry Based Science Kits can
produce substantial improvements in student performance in reading and writing,
especially when integrated with appropriate literacy instructional strategies such as
Science Notebooks.

Since 2003, NSF has funded the development of assessment tools keyed to the Inquiry Based
Science Kit curriculum, thus providing for accurate and meaningful assessments of student
achievement.

Cost and cost-effectiveness

There is, of course, a significant acquisition cost for Inquiry Based Science Kits, about $1200
per classroom for a year-long series of 3 modules. Once acquired, however, the kits can be
reused many times for only a modest maintenance cost. If Colorado were to adopt Inquiry
Based Science Kits as a model Colorado science curriculum and provide incentive monies, a
consortium of volunteer districts could realize substantial savings by purchasing as a block.

Collaborations with the University of Colorado at Boulder

Because of their research base and record of successful implementation, Inquiry Based Science
Kits have been used as the foundation for other investments in science education reform. As
noted above, NSF recently funded the development of new formative assessment tools tied to
FOSS kit units. At CU, the School of EducationOs Science Discovery program recently received
a $3 million NSF-funded GK12 grant that pairs graduate students with deep content expertise
with teachers in local schools who are using FOSS kits. CUOs Schol of Education and the
science departments from the College of Arts and Sciences have also won a $2.5 million
National Math and Science Initiative grant (funded by Exxon) to provide scholarships to recruit
more math and science students into teaching. Based on the highly successful U Teach
program at the University of Texas at Austin, the Step 1 and Step 2 recruiting courses of this CU
Teach program involve CU undergrads in working with elementary and middle school students
on FOSS units. The science departments at CU are using findings from cognitive science
research to transform undergraduate courses from passive lecture formats to classes with more
active learning and greater student engagement, and across the campus faculty in both science
and education have a strong commitment to the kinds of teaching methods represented by
FOSS so as to ensure better prepared scientists, better prepared science teachers, and a
scientifically literate citizenry.

CDE Goals

Because of intense accountability focus on achievement in reading and math, there is
substantial evidence across the nation that science education has been neglected. In a local
control state such as Colorado, the State Board of Education and CDE cannot dictate the use of
particular curricula or instructional methods. But they can provide leadership, and CDEOs
Forward Thinking makes a commitment to do so. As part of its promise to Odevelop tools to
eliminate gaps and increase achievement for all,O0 CDE pledged to implement two specific
strategies:



b. Design, detail and disseminate model curricula and related assessment tools that
districts can voluntarily use and that are aligned with research, proven to deliver
results and supported through vendors that are competent providers of technical
support.

c. ldentify and implement incentives that make it easy for districts to adopt and use
model curricula (and related assessment tools) that the department has developed
and offered. (p. 18).

Given the urgency for reform in science education and the general lack of investment in
science curricula and teacher professional development by Colorado districts (in contrast to
substantial investments in literacy and mathematics instruction), we propose that CDE adopt
Inquiry Based Science Kits as a model science curriculum. We expect that consideration
and action on this proposal would entail evaluation by science education leaders throughout the
state, discussions with policy leaders including legislative leaders and P-20 Council members as
well as the State Board, detailed analysis for fit in the course of content standards review this
fall,* and thorough vetting with educators, education organizations, and local boards of
education.

We further urge CDE to seek funding authorization from the legislature for a pilot
incentives program for districts. To ensure that available funds have as large an impact as
possible, the incentive funds might be used to match district investments. Given growing
national concerns about the limited numbers of students who are well prepared and interested
in science, there are also opportunities to apply for significant philanthropic and federal grant
funding.

! FOSS kits are aligned with the National Science Education Standards developed by the National Academy of
Sciences and the Benchmarks of the American Association for the Advancement of Science.



