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BACKGROUND 

In 2005, the Legislature created Washington Learns to conduct a comprehensive review 
of the state’s entire education system.  One recommendation emerging from that work 
focused on the need for Washington students to be better prepared in mathematics and 
science by meeting standards “at least as high as those in other states and nations.”  
Washington Learns directed the State Board of Education (SBE) to adopt international 
performance standards for mathematics and science benchmarked to the Trends in 
International Mathematics and Science Study (TIMSS) or the Programme for 
International Student Assessment (PISA) by December 2007.  It also called for the SBE 
to adopt high school graduation requirements aligned with those standards. 
 
But why does science matter?  Presentations from five panelists will provide a variety of 
perspectives on that topic, including what it means to be literate in science.  Two articles 
on science literacy have been included in your packet to help you begin thinking about 
these issues. 
 
Theresa Britschgi is Director of BioQuest, a science education outreach component of 
the Seattle Biomedical Institute.  She will talk about why science literacy is important in 
daily life and in the workplace.  Ms. Britschgi was a member of the Washington State 
Science System Plan team that developed Science Matters, the state’s science learning 
system.   
 
Lynda Paznokas is Associate Dean of the College of Education at Washington State 
University.  She will talk about why science literacy is important for success in college, 
and will allude to the science college readiness definitions that have recently been 
developed under the leadership of the Higher Education Coordinating Board.  Dr.  
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Paznokas was a member of the Washington State Science System Plan team that 
developed Science Matters.  
 
Ethan Smith is a teacher at Tahoma High School where he teaches Anatomy and 
Physiology to 12th graders, Inquiry Science to 10th graders, and Astronomy to 11th and 
12th graders.  He will bring the discussion home to the classroom, talking about his 
efforts to help his students become science literate.  Mr. Smith was a member of the 
Science Curriculum Framework Team that built the current Science Grade Level 
Expectations (GLEs). 
 
Roy Beven is the Science Washington Assessment of Student Learning (WASL) 
Manager with the Office of Superintendent of Public Instruction (OSPI).  Using the 
context of a sample WASL science question, he will talk about what elements of science 
literacy are reflected in the state’s approach to science assessment.   
 
Eric Wuersten is Program Supervisor for Science with OSPI.  He will talk about current 
high school graduation requirements, and the implications of those requirements for 
science literacy.   
 



M E M O R A N D U M 

 

DATE:   March 13, 2007 

TO:  State Board of Education Members 

FROM: Eric Wuersten, Program Supervisor, Science 
 Office of Superintendent of Public Instruction 

RE:  Science Overview 
 
 
The purpose of this memorandum is to provide an overview of the development of Washington’s 
science standards. 

I.  Development of K–12 Science Standards 

The following timetable provides a quick snapshot of the development of Washington’s K–12 
science standards. 
 
1993 Washington State Legislature defined the basic education goals to include science. 
1997 Washington State Legislature adopted science Essential Academic Learning 

Requirements (EALRs). 
2001 No Child Left Behind (NCLB) required states to conduct a valid and reliable science 

assessment, based on rigorous science standards, by 2008 in grade bands 3-5, 6-8, and 
9-12. 

2001 Washington State Legislature required students graduating in 2010 to pass the science 
Washington Assessment of Student Learning (WASL). 

2002 EALRs reviewed by national experts from Mid-Continent Research for Education and 
Learning (McREL). 

2005 Grade Level Expectations (GLEs) added to the EALRs to meet specificity requirements 
of NCLB and the science WASL. 

 
II. Science Essential Academic Learning Requirements 
 
The science standards were refined based on the recommendations of McREL and are now 
defined by three EALRs:  Systems, Inquiry and Application.   
 

EALR 1 - Systems: Students gain an understanding of the natural world 
as interconnected and nested systems made of interacting parts. 
Scientific concepts and principles explain how the inputs, outputs, 
transfers, and transformations of matter, energy and information occur in 
the systems of the natural world. 

EALR 2 - Inquiry:  Students gain deep understanding of scientific 
concepts and principles as they learn to investigate systems. 

 
EALR 3 - Application: Students gain an ability to apply their understanding of systems and 
inquiry to design solutions to human problems in societal and environmental contexts. 
 
A panel of 53 K-20 science educators and business leaders worked for three years to develop 
the Grade Level Expectations (GLEs), adding specificity to the EALRs.  The GLEs were then 
reviewed for cultural bias by a panel of 12 people representing diversity across Washington 
State.  In addition, a panel of national science education experts reviewed the GLEs.   
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III. Development of a Science Strategic Plan:  Science Matters  
 
In 2003 the Office of Superintendent of Public Instruction (OSPI) convened a panel of state 
science leaders from business and K–20 to develop a plan for a science learning system. The 
goal was to provide all students an opportunity to achieve science literacy, defined for this 
purpose as meeting standard on the WASL. Over two years, the panel conducted five statewide 
surveys and 12 focus groups with elementary and secondary science teachers, K–12 
administrators, pre-service teachers and higher education administrators.  
 
Based on feedback received from the surveys and focus groups, the panel designed a strategic 
statewide plan for a science learning system, Science Matters (see Figure 1). This strategic plan 
assures all students the opportunity to achieve science literacy in 2010 by providing:  

 Professional development of the highest quality and teacher preparation adequate in 
science 

 Instructional material support—high quality, research-based, aligned with standards, 
with instructional modules (Powerful Classroom Assessments or PCAs) and other 
materials that fill critical curriculum gaps.  

 Strategic planning and capacity building to create an infrastructure that builds 
administrative, school, district, ESD, university, and community support for science 

 Evaluation for continuous improvement, including assessment preparation that 
supports the WASL and assures that the system is operating to achieve its primary goal: 
science literacy for all.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Key Components of Science Matters 
 
 
IV. What We Know About Science Preparation and Performance 
 
In 2002 the Office of Curriculum and Instruction at OSPI surveyed administrators in 88 
Washington school districts, representing 284,978 students. One finding was that ninth and 
tenth grade students do not take science each year.   

 36% take 2–3 semesters of science 
 60% take 4 semesters of science 
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Among the districts surveyed, students in ninth grade (60%) were most likely to take physical 
science, while those in tenth grade (88%) tended to take biology. 
 
These course-taking patterns may be a factor in student WASL performance. In 2006, 64% of 
tenth graders did not meet standard on the science WASL. The graph below illustrates changes 
in student performance on the science WASL over three years. 
 

Changes in Student Performance on the Science WASL
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Although student performance increased between fifth and eighth grade in the 2005–06 school 
year, it decreased between eighth and tenth grade. Assuming that many of the students who 
took the 2004 WASL in eighth grade are the same students who took the 2006 WASL, why did 
their performance decrease? We do not yet know the answers to these questions. 
 
The focus of teachers’ knowledge and preparation in connection to the EALRs may also help 
explain student performance. First, teachers’ content knowledge is usually narrowly focused on 
one academic discipline (e.g., biology, chemistry, earth science, etc.). The EALRs expect 
students to understand systems that connect science across the disciplines.  For example, a 
biology teacher teaching evolution may not know the theory of plate tectonics (generally learned 
in geology) that is needed to explain the occurrence of similar fossils in different continents.  
Second, few teachers are trained on scientific inquiry—how to conduct scientific 
investigations—and yet that knowledge is an important component of the science EALRs, and is 
measured on the WASL. Third, the systems approach that we advocate in our standards 
emphasizes application—how we use science to solve real-world problems. Traditional 
academic disciplines often place greater emphasis on concepts and principles than on 
application. 
 
For these reasons, professional development and instructional material support are components 
critical to the success of the strategic plan, Science Matters.  Research has shown that the most 
significant determinant of student achievement is an effective teacher.   
 
 

Source: OSPI Web site 
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V.  Development of College Readiness in Science 
 
The Higher Education Coordinating Board (HECB), in collaboration with representatives of the 
OSPI and the Council of Presidents, has been engaged in initiatives to define the skills and 
knowledge students need to be prepared for entry-level college coursework in mathematics, 
science and English.  These definitions are intended to align with K–12 learning goals 
expressed in the EALRs and GLEs.  However, GLEs beyond tenth grade have been established 
only for mathematics.   
 
The HECB has been part of the management team providing oversight of the Transition 
Mathematics Project, led by the State Board for Community and Technical Colleges. Since 
2006, the HECB has been working with teams of K–12 and college teachers to develop college 
readiness attributes and definitions in science and English. This first phase of the project has 
culminated in the publication of preliminary college readiness attributes and definitions—
preliminary only because they have not yet been piloted in classroom settings.   
 
The science college readiness “how to learn” attributes build on and expand slightly those 
established by the Transition Math Project. The eight attributes specify that students will 
demonstrate intellectual engagement, take responsibility for his or her own learning, persevere 
through the learning process, pay attention to detail, demonstrate ethical behavior, 
communicate effectively across a variety of audiences and purposes, effectively read and 
organize information presented in questions/problems in order to formulate solutions, and build 
creative solutions to intellectual and practical real-world problems. 
 
College readiness–“what-to-learn” definitions–focus on “big ideas” in science—core science 
concepts in physical, life and earth/space sciences.  They also identify foundational skills in 
scientific inquiry and the nature of science, science and society, quantitative analysis, 
technology, and communication. 
 
If funding is secured from state and private sources, Phase 2 activities in the 2007–2009 
biennium would include three primary tasks:  1) piloting the definitions in 11th and 12th grade 
classrooms, 2) developing a research design to compare high school and college performance 
of students exposed to college readiness learning experiences to the performance of students 
who hadn’t participated in the pilots, and 3) planning professional development training to be 
implemented in the third phase of the project. 
 
VI. Summary and Emerging Questions 
 
Washington has in place K-12 standards (EALRs), GLEs through the tenth grade, and a strategic 
plan (Science Matters). The higher education community has established a preliminary set of 
college readiness definitions and attributes in science.  As the Board considers the place of 
science in a meaningful high school diploma, questions such as the following are likely to arise.  

• How much science is sufficient to achieve science literacy? 
• What qualifies as a high school science course? 
• What qualifies as high school lab science course? 
• Does our system have the capacity to offer science classes to all ninth and tenth 

graders?  
• How can high school graduation requirements assure opportunity for all students to 

achieve science literacy? 
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