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Executive Summary

The purpose of this report is to describe the current state of science and STEM education in
Washington State and the policies and programs supporting science and STEM education. Key
findings include:

Science Teachers and Teaching

In Washington State there are currently 7,482 valid teaching certificates that have science
endorsement. Of these, 3,620 are associated with secondary teacher employment. During
2009-2010, 704 teaching certifications with one or more science endorsements were issued in
Washington State.

Survey data of Washington fourth grade teachers obtained from the 2005 National Assessment
of Educational Progress (NAEP) showed that 21 percent of teachers self-reported teaching
science less than one hour per week. Sixty-two percent of eighth grade teachers on the same
survey self-reported teaching science for an average of 3i 4.9 hours per week.

Using information gleaned from course enrollment data, the most commonly taught science
classes in Washington State include biology, chemistry, and physical science.

State and National Assessment Results

A review of assessment results indicates that 34 percent of students met standard on the 2010
fifth grade Measurements of Student Progress (MSP) science exam. Fifty-four percent (54%) of
students met standard on the 2010 eighth grade science exam (MSP) and 45 percent of

students met standard on the 2010 tenth grade science High School Proficiency Exam (HSPE).

NAEP test results showed that 28 percent of Washington fourth grade students performed at the
proficient level or above on the fourth grade 2005 NAEP science assessment. Thirty-three
percent (33%) of Washington eighth grade students performed at the proficient or above level
on the eighth grade 2005 NAEP science assessment.

IN2010,41per cent of YAGI4esteédrighschoobgsaduates met A CsTiénse

College Readiness A C T Benchmark. Nationally, only 29 percent of ACT tested high school

graduates met the science College Readiness Benchmark. Of the students taking the 2009 SAT

Subject Area Biology and Physics tests, more than 50 percentof Washi ngt ondés t est
scored above the national averages. In four of the six 2009 AP science tests, the mean for

Was hi n gt otakérswas léghdr than the national mean scores.

Standards and Materials

In 2009 the Washington State Ki 12 Science Learning Standards were revised and adopted. At
the national level, the National Research Council (NRC) of the National Academies of Science
published a draft of a Conceptual Framework for Science Education which will be used to inform
the development of the next generation national science standards. Achieve, Inc. in
collaboration with other national science organizations, will develop the new science standards
that are expected to be completed in 2012.

The Common Core State Standards for English Language Arts include reading and writing
standards for literacy in science and technical subjects for Grades 6i 12. Standards for Ki 5
reading and writing in science and technical subjects are integrated into the standards for
Grades Ki 5.
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In 2009, OSPI led the development and adoption of the Washington State Ki 12 Integrated
Environmental and Sustainability Standards. OSPI developed and adopted Ki 12 Education
Technology Learning Standards in 2008.

In 2009, OSPI conducted a science instructional materials review to determine alignment to the

2009 Ki 12 Science Learning Standards. Based on the review, Superintendent Dorn made

recommendations of three basic science curricula each for elementary, middle, and high school

grade levels. Approximately, 70 percent of school districts surveyed are using science materials

in the elementary grades that are aligned with the 2009 science standards. A smaller number of

school districts surveyed are using materials in the middle and high school grades that are

aligned with the 2009 science standards. Washington State Leadership and Assistance for

Science Education Reform (LASER)a |l | i ances dAtved o@lean@aemo isummary f
teachers and administrators, where curriculum gaps were identified, LASER alliances provided

teacher support tools.

Graduation Requirements

In September 2010, the State Board of Education provisionally adopted the Washington State
Graduation Requirements: Career and College Ready, requiring three credits of science, two of
which must be a lab science. Students in the class of 2013 and beyond must pass the science
High School Proficiency Exam (HSPE). As a result of new legislation, beginning in the spring of
2012 the HSPE will be an end-of-course (EOC) exam in Biology.

Capacity Building Programs and Support

Beginning in the 20081 2009 school year, each of the nine educational service districts (ESDs)
has one science coordinator who provides regional professional development and technical
assistance related to science curriculum and instruction. Additionally, the Mathematics and
Science Instructional Coach Program provided funding in the 20077 09 biennium for 25 math
coaches in 20071 08, and 25 math and 25 science coaches in 20081 09. With reduced funding,
the program continues and coaches provide site based professional development.

Since 1999, LASER has provided and continues to provide financial, professional development,
and technical assistance to individual classrooms, schools, school districts, and to consortia of
school districts called LASER Alliances. Through June 30, 2010, educators in more than 200
Washington school districts have received science education products, services, and technical
assistance from the LASER network.

Federal grant support has been received for programs including the Mathematics and Science
Partnership (MSP) program. The MSP program supports partnerships between mathematics,
science, and/or engineering faculty of institutions of higher education and high-need school
districts. Currently, there are ten funded MSP projects in Washington, seven of which are
focused on science and/or Science Technology Engineering and Mathematics (STEM).

The Legislature allocated funding to designate up to three high schools and three middle
schools in Washington as STEM lighthouse schools to identify, share, and promote best
practices in STEM education. The Legislature directed OSPI to develop a STEM Plan detailing
goals and strategies for improving STEM education.

Since June 2008, Partnership for Learning has been coordinating the design of a STEM
Initiative, including the launch of the Washington STEM Center. The Washington State
Mathematics, Engineering, Science Achievement (MESA) Program provides enriching
opportunities for underrepresented students in Grades Ki 12.
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Issues for Further Consideration

Issues for further consideration identified in this report include: addressing time for and the
quality of instruction of science in elementary school; opportunities to integrate science and
STEM education through relevant learning experiences; funding and support for teacher
professional development focused on science content and effective teaching practices;
addressingthe fAopportunity aachievenent gap) m scierce and develogng
scaffolding strategies to bridge state standards to anticipated Next Generations Science
Standards.
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The purpose of this report is to describe the current state of science and STEM education in
Washington State and the policies and programs supporting science and STEM education. The
intent is to inform decision makers, educators, and the public on potential funding and programs
to support a statewide system of science education. The majority of the information for this
paper was collected between August and October 2010.

Current State of Science Education in Washington

This section describes the current state of science education in terms of teachers currently
teaching secondary science, new certificates with science endorsements, teacher preparation
programs, the amount of time science is taught, high school science courses, science materials
being used in districts, and results on state and national student science assessments.

Current Science Teachers

Exact data on the number of middle and high school science teachers currently teaching in
Washington State public schools is not readily available. It is anticipated that CEDARS ( OS P11 6 s
student data system) will be able to provide this information in the future since this particular

data was not required for the data collection until recently. However, as of June 30, 2009, there

were 7,482 valid certificates with a science endorsement and of these endorsed certificates,

3,620 were associated with secondary teacher employment (see Appendix 1). It is unknown

whether these instructors were teaching science or a different subject area. Additionally, it

cannot be ruled out that other certificated instructors are teaching science classes with older
Aunendor sed0 ceratvaiveri cates or under

Teacher Certifications with Taple 1: New Teaching Certifications Issued With
Science Endorsements Scu_enc_e Endorsements between 10/09 and 0_9_/10_
Institution/Agency Certifications

During the past year (October 2009i OSPI Office of Professional Certification *339
September 2010), 704 teaching Seattle Pacific University 127
certifications with one or more science  |--acific Lutheran University 32
d t . di Washington State University 30
en Or_semen S were Issued in Central Washington University 29
WaShmgton State. Of these, 339 were Western Washington University 21
issued from OSPI and the remaining University of Washington i Tacoma 19
364 were issued from institutions of Eastern Washington University 15
hlgher educatlon Saint Martinodos Uni ver 15
University of Washington i Seattle 15

. . Seattle University 14
Colleges of Education with Heritage University )
Science Education Programs Gonzaga University 6
. o . . University of Washington i Bothell 6
There are 21 institutions in Washington  "whitworth University 6
State that offer teacher preparation City University 5
programs, most of which include one or | The Evergreen State College 5
more science endorsement Antioch University 4
certifications. Table 2 denotes the Northwest University 3
i dorsement and certification University of Puget Sound 3
science en . Walla Walla University 1
programs offered in 2010 at colleges of [ Total 703

education and other certification *includes out-of-state transfers and those who are returning to teaching

institutions in Washington State. after being out for a number of years.
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Table 2: College of Education Program Information: Science by Site, 2010

Institution Name & Location Biology | Chemistry | Earth/Space | Middle Physics | Science
Science Level
Science
Antioch University, Seattle \ \'
Central Washington University, Ellensburg
Central Washington University, Kent
City University, Bellevue
Eastern Washington University, Cheney
Gonzaga University, Spokane
Heritage University, Toppenish
Northwest University, Kirkland
Pacific Lutheran University, Tacoma
Regional Consortia, ESD 123
Regional Consortia, Yakima
Saint Martin's University, Centralia
Saint Martin's University, Joint Base Fort Lewis
Saint Martin's University, Lacey
Seattle Pacific University, Seattle
Seattle University, Seattle
The Evergreen State College, Olympia
University of Puget Sound, Tacoma
University of Washington, Bothell
University of Washington, Seattle
University of Washington, Tacoma
Walla Walla University, College Place
Washington State University, Pullman
Washington State University, Vancouver
Western Washington University, Bellingham
Western Washington University, Everett
Whitworth University, Spokane
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Time Spent Teaching Science

A comprehensive survey regarding time spent teaching science has not been conducted for

Washington State. However, twenty percent of fourth grade students taking the 2005

National Assessment of Education Progress (NAEP) Science assessment had teachers

who reported teaching science less than one hour per week. Of the 45 states surveyed,

Washington had the highest proportion of teachers reporting teaching less than one hour of

science per week. Only eight percent of the fourth grade teachers reported spending more than

four hours per week teaching science. Clearly,r el ati ve t o other states, Wasc
are receiving significantly less science instruction in fourth grade and possibly in other

elementary grades.

According to the NAEP survey, four percent of the eighth graders tested had teachers reporting

they taught science 1i 2.9 hours per week; 62 percent of the eighth grade students had teachers

reporting teaching science 3i 4.9 hours per week; 17 percent of the students had teachers who

taught science 51 6.9 hours per week; and 16 percent of the eighth graders had teachers

providing science instruction 7 hours or more per week. Because science is taught by subject

area teachers in middle and high school, time spent teaching science at the secondary level is

likeynot a significant factor in studentsd opportuni

High School Science Courses

According to student record data obtained from school districts, it can be seen that the most
frequently taught high school science courses are biology, chemistry, and physical science.
Figure 1 depicts the percentage of most commonly taught science courses in Washington State
high schools.
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Figure 1: Science Courses
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Science Curriculum Usage

In 2009, after completing a science instructional materials review, OSPI and the nine
educational service districts (ESDs) conducted a survey on science curriculum usage in
Washington school districts. (More information about the science instructional materials review
is provided later in this report). Although responses were not received from all districts, a
majority of districts did respond representing a majority of the student population. Results from

the survey are depicted in Table 3.

Table 3: Curriculum Usage in Washington State (2009)

Grade Course # and % of School Districts Curriculum Used by % of School Districts
Reporting
Elementary N/A 230 Districts (78%) *Full Option Science Study (FOSS) i 49%
Grades Ki 5
Represents 92% of all students A blended set of materials from multiple publishers i
statewide 25%
*Science & Technology for Children (STC) 1 21%
Middle N/A 187 Districts (64%) A blended set of materials from multiple publishers i
Grades 61 8 53%
Represents 89% of all students
statewide Science & Technology for Children (STC) Middle School
T 16%
*Prentice Hall Science i 11%
High Biology 128 Districts (43%) *Biology (Prentice Hall) i 29%
Grades 9i 12
*BSCS: A Human Approach (Kendall Hunt) i 20%
Chemistry 115 Districts (39%) Chemistry (Prentice Hall) i 22%
Modern Chemistry (Holt) i 22%
Integrated 25 Districts (8%) *BSCS: An Inquiry Approach (Kendall Hunt) i 40%
*Integrated Coordinated Science for
21%Century (1 t 6s Abioc2d% Ti me)
Physics 106 Districts (36%) Physics: Principles & Problems (Glencoe) i 32%
Conceptual Physics (Prentice Hall) i 24%

*These are materials that werewi t h i mcomnheadedima t e r in thel 2600 Science Instructional Material

Review.
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State Science Assessment Results

Students in Washington take the state science assessment in fifth, eighth and tenth grades.
Between 2004 and 2008 students took the Washington Assessment of Student Learning
(WASL). In 2009 the test was changed and students now take the Measurements of Student
Progress (MSP) for fifth and eighth grade and the High School Proficiency Exam (HSPE) in
tenth grade. The Ki 12 Science Learning Standards (adopted 2009) will initially be assessed in
the 20107 11 school year for Grades 5 and 8, and in the 20111 12 school year for Grade 10.
Historical trends in the percent of Washington State students meeting standard in science from
2003 to 2010 are displayed in Figures 2i 4 for the three tested grades.

Figure 2: State Performance Trend 5" Grade Science
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Figure 3: State Performance Trend 8" Grade Science
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Figure 4: State Performance Trend 10" Grade Science

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

2002-
03

2003-
04

2004-
05

2005-
06

2006- | 2007- | 2008- | 2009-
07 08 09 10

State % Met Standard | 0.318

0.322

0.358

0.35

0.364 0.4 0.388 | 0.447

Science & STEM Education in Washington Stated July 2011



NAEP 2005 Science Assessment Results

The National Assessment of Educational Progress (NAEP) is administered at a state level every
two years by sampling schools across the state. This assessment consists of Reading,
Mathematics and one other subject (i.e., Science or Writing at Grades 4, 8 and 12).

Washington State results are reported for each assessment in Grades 4 and 8, but results are
not reported at a student, school, or district level in Washington. In alternate years, the NAEP is
administered in Grades 4, 8 and 12 to a sample designed to capture national characteristics,
and those results are only reported at a national level.

Science was last administered in Washington in 2009, but the results have not yet been
released. It is expected they will be released in November 2010. The most recent available
results for Grades 4 and 8 are from 2005. The 2009 science results will not be comparable to
the 2005 results because NAEP used a new science framework for the 2009 assessments and
a new trend line will be started.

NAEP 2005 4th Grade Results

Of the forty-six (46) jurisdictions participating in the 2005 Grade 4 science assessments, 35
percent of the jurisdictions had a higher percentage of students performing at the proficient or
above achievement level than Washington. Twenty-eight percent (28%) of Washington fourth
grade students performed at the proficient or above level compared to 40 percent for Virginia,
the state with the highest proficiency level. See Figure 5 for comparison of Washington to other
states on the 2005 fourth grade NAEP assessment.

NAEP 2005 8th Grade Results

All of the jurisdictions participating in the fourth grade science assessments also participated in
the Grade 8 assessments. The percent of Washington Grade 8 students performing at the
proficient or above achievement level is 33 percent. Ten states or 22 percent of the jurisdictions
had higher rates of students performing at the proficient or above level than Washington. The
state with the highest percentage rate of students at the proficient or above level was North
Dakota with a rate of 43 percent. See Figure 6 for comparison of Washington to other states on
eighth grade NAEP assessment.
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Figure 5: NAEP 2005 4™ Grade Science Results
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Figure 6: NAEP 2005 8" Grade Science Results
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See Appendix 2 for additional 2005 NAEP science assessment results, including disaggregated
data by ethnicity and poverty, score comparisons between Washington State and other states

with similar characteristics, and science assessment results for earth science, life science and
physical science subscales.
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ACT Science College Readiness Benchmark Results

The ACT® test assesses high school students' general educational development and their
ability to complete college-level work. The multiple-choice tests cover four skill areas: English,
mathematics, reading, and science. The minimum ACT® test score indicating whether high

school graduates are likely ready for entry-level college coursework in science is 24. This

benchmark reflects the level of preparation needed for students to have at least a 50 percent
chance of achieving a grade of B or higher, or at least a 75 percent chance of a grade C or

higher, in an entry-level credit-bearing college Biology course.

In 2010, nationally, 29 percent of ACT-tested high school graduates met the science College
Readiness Benchmark. For Washington6 42,897 ACT-tested high school graduates, 41
percent met the science College Readiness Benchmark, with 17 percent within 2 points of
the benchmark, and 42 percent below the benchmark by 3 or more points. While a greater
percentage of Washington State ACT-tested high school graduates scored below the science
it shoul

benchmark of 24 points,

better than the national average. The ACT is generally taken by students who are applying to
out-of-state colleges and universities.*

SAT Subject Tests

The College Board SAT Subject Tests are a series of one-hour, mostly multiple-choice tests that
measure how much students know about a particular academic subject and how well they can
apply that knowledge. The science subject area tests include Biology-E (ecology), Biology-M

d be

n @ stwwehts pelfaned digaificdntlyn gt on &

(molecular), Chemistry, and Physics. On the Biology and Physics tests, more than 50

percent o f

Washingtonés
the scores of Washington State students who took the science (and math) subject area tests

test

and Table 5 provides the same information, nationally.

takers

S ¢ 0 Tablael4 imlibatey e

Table 4: Washington State 2010 SAT Subject Area Scores (Mathematics and Science)

SAT Subject Tests Mathematics Science
Mathematics Level 1 Mathematics Level 2 Biology-E Biology-M Chemistry Physics

N Pct N Pct N Pct N Pct N Pct N Pct
750-800 64 7 638 25 37 1 67 12 128 16 136 27
700-740 132 15 378 15 59 17 138 25 122 15 83 17
650-690 157 18 519 20 74 21 116 21 148 19 86 17
600-640 187 21 467 18 75 21 100 18 140 18 87 18
550-590 141 18 386 15 52 15 70 13 101 13 b4 11
500-540 89 10 126 5 27 8 40 7 75 9 32 B
450-490 60 7 32 1 14 9 2 6b 8 13 3
400-440 26 3 9 0 11 7 1 186 2 3 1
350-380 15 2 2 0 3 1 2 0
300-340 2 0 2 1 1 0
250-290
200-240
Total 873 2,556 351 551 797 493
Mean 616 671 634 655 637 674
SD 95 86 90 85 98 90
75th percentile 690 740 700 720 710 750
50th percentile 620 670 640 670 640 680
25th percentile 550 610 580 600 570 610

! ACT State Readiness RegdortWashington State
http://www.act.org/news/data/10/pdf/readiness/CCCR_Washington.pdf?utm_campaign=cccr10&utm_source=datalO&utm_m

edium=web
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Table 5: National 2010 SAT Subject Area Scores (Mathematics and Science)

SAT Subject Tests Mathematics Science
Mathematics Level 1  Mathematics Level 2 Biology-E Biology-M Chemistry Physics

N Pet N Pct N Pct N Pct N Pct N Pct
750-800 4682 6 41,225 25 3,168 8 6,162 15 16,047 24 10,623 25
700-740 13404 16 20,586 13 5153 13 8,221 20 10,742 18 6912 18
650-690 14,723 17 23974 15 6,514 17 7,904 19 10,276 15 6,959 16
600-640 17,166 20 24193 156 6,732 17 6,977 17 8,711 13 6,485 15
550-590 12,602 15 23349 14 5882 16 4788 N 7403 M 4847 1N
500-540 9370 M 15,366 9 4348 N 3,308 8 5783 9 3,27 8
450490 6,257 7 10,233 6 3,020 8 2,016 b 4882 7 2,157 b
400-440 4,194 5 3,703 2 2,003 5 1,268 3 3,174 5 1,069 3
350-390 2,181 3 805 0 1,182 il 769 2 1,034 2 181 0
300-340 524 1 278 0 449 1 309 1 29 0 3 0
250-290 26 0 1 0 51 0 17 0
200-240
Total 85,109 163,713 38,602 41,739 67,891 42,407
Mean 605 649 601 638 644 658
SD 101 107 108 104 114 103
75th percentile 680 750 680 720 740 740
50th percentile 620 650 610 650 BED 670
25th percentile 540 570 530 580 560 530

Advanced Placement (AP) Exams

The College Board AP exams are multiple-component tests administered at high schools each

May. High school students can earn college credit, placement, or both for qualifying AP exam

scores. Each AP exam has a corresponding AP course and provides a standardized measure of

what students learned in the AP classroom. There are six AP science exams.? In 2009, 55,501

exams were administered to Washington students of which 8,597 were science exams. In four

of the six science tests, t-thkerswssaigherfttanthaVas hi ngt on
national mean scores. Table 6 provides the number of science exams taken in Washington

State, and of those the number of exams that scored a 3 or above and the mean scores for

Washington and nationally.

Table 6: 2009 AP Science Exams i Washington and National Mean

Subjects # WA # WA Exams WA Mean National Mean
Exams Scoring 3+ Score Score
Biology 3102 1491 2.60 2.70
Chemistry 2057 1041 2.60 2.77
Environmental Science 1492 792 271 2.59
Physics B 1404 862 2.88 2.84
Physics C: Mechanics 424 327 3.50 3.26
Physics C: Elec. & Magnet. 118 89 3.77 3.51
Total 8597 4602 N/A N/A

% http://professionals.collegeboard.com/testing/ap/about/subject/sciences
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State & Federal Science Education Policies & Requirements

This section provides a summary of current state and federal science education legislation and
policies including student learning standards, instructional material reviews, assessments,
graduation and college entrance requirements, and school district accountability requirements.

State and National Student Learning Standards
This section briefly describes state and national science and STEM student learning standards.

Washington State Ki 12 Science Standards, 2009

In 2007 the Legislature passed 2SHB 1906 directing the State Board of Education (SBE) and

OSPI to review and revise the 2005 science standards. In 2008, the SBE contracted with David

Hei | & Associ at es, | nc. to conduct 2@05ScienoekKi Dhensi ve
Grade Level Expectations. Ther e v i pumpdsse was to provide recommendations to improve

the science learning standards enabling Washington students to be better prepared with

science knowledge and skills needed to successfully participate in post-secondary education,

meet the workforce needs of tomorrow, and contrib
A final report was issued on May 7, 2008, and served to inform the development of the

Washington State Ki 12 Science Learning Standards (adopted 2009).2

OSPI led the development of the Ki 12 Science Learning Standards (adopted 2009).* The
standards are comprised of four Essential Academic Learning Requirements (EALRs) and 12
fBig ldeas.0EALRs 1, 2, and 3 describe crosscutting concepts and abilities that characterize the
nature and practice of science and technology, while EALR 4 describes what all students should
know and be able to do in the domains of Life, Physical, and Earth and Space Science.

1 EALR 1: Systems

1 EALR 2: Inquiry

1 EALR 3: Application

1 EALR 4: The Domains of Science (Physical Science, Life Science, and Earth and Space

Science)

Following the adoption of the standards, OSPI and statewide science stakeholders created
teacher professional development modules on the new science standards. A series of ftrain-the-
traineroworkshops were held with the ESD science coordinators, LASER Alliance staff, and
other district leaders. Subsequently, science standards professional development was provided
through focused workshops or embedded in other regional offerings.

NationalAi Ne xt Generation Science Standardso

On July 12, 2010, the National Research Council (NRC) of the National Academies of Science

published a public review draft of a Conceptual Framework for Science Education. The

document was developed by the NRC Committee on Conceptual Framework for New Science

Education Standards. The development of this conceptual framework was partly in response to

the common core standards movement in English language arts and math. The intent of the

conceptual framework is that it will be used to inform the developmentoft he fi Next Gener at
Science Standards. 0

The draft conceptual framework is organized into three dimensions:
1 Dimension 1 addresses specific disciplinary ideas in four major domains: physical
sciences, life sciences, earth and space sciences, and engineering and technology;

® David Heil & Asociates, Inc, WA State Science Standards: An Independent Review, Final Report, May 7, 2008
* WA State KL2 science Learning Standards, June 2088:/www.k12.wa.us/Science/Standards.aspx
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1 Dimension 2 includes cross-cutting elements; and
1 Dimension 3 describes science and engineering practices.

The comment period for the draft conceptual framework closed on August 2, 2010, and the
committee expects to issue a final document in early 2011. The education nonprofit
organization, Achieve, Inc. will work with a group of states to develop a set of standards for Ki
12 science education based on and guided by the final NRC committee framework report.
Achieve has already begun planning and is currently developing a network of state partners.

Possible adoption timeline for Next Generation Science Standards:
1 Final Conceptual Frameworks: Early 2011
1 Development of Next Generation Science Standards: Early 2012
1 Possible State Adoption of Next Generation Science Standards: June 2012

Science in the Common Core English Language Arts Standards

The Common Core State Standards for English Language Arts (ELA) were provisionally
adopted by OSPI in July 2010, and includes a section on reading and writing standards for
literacy in science and technical subjects for Grades 6i 12. Standards for Ki 5 reading and
writing in science and technical subjects are integrated into the Ki 5 reading and writing
standards.®> Appendix 3 includes the ELA common core reading and writing standards for
literacy in science and technical subjects for Grades 6i 12. It is important to note that although
the ELA common core standards include a section on reading and writing in science, they do
not replace the state science standards.

HEC Board College Readiness Science Standards
The 2004 Master Plan for Higher Education in Washington State called for defining college
readiness in several core subjects including math, science, English, social studies, and the arts.
In 2005, the state provided funds for the Higher Education Coordination Board (HECB) to define
college readiness in English and science.® The English and science college readiness project is
an ongoing collaborative effort involving Ki 12 and higher education stakeholders intended to:
91 Define what students must know and be able to do to succeed in entry-level, credit-
bearing college coursework;
1 Align requirements for college success with the learning outcomes emphasized in Ki 12
reform; and,
T Be relevant t o tdovdnavpriptacetwhichhinoreakirgly nequires students
to have education beyond high school and higher-level skills.

HECB College Readiness Standards Timeline:

1 Phase 1 (20067 07) involved developing preliminary English and science college
readiness definitions.

1 Phase 2 (2008i 10) involves pilot teams of teachers integrating definitions in lesson
plans and curricula in high school classrooms.

®> 6Common Core State Standards for English Language Arts & Literacy in History/Social Studies, Science, and

¢ SOKY AOF f { dzo 266 @rirgading ars Sritinglind&eace;c H
http://www.corestandards.org/assets/CCSSI_ELA%20Standards. pdf

e College Readiness Project: An initiative of the Higher Education Coordinating Board to define English and science
college readiness in Washington Staiép://collegereadinesswa.org/
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Washington State Integrated Environmental and Sustainability Education Standards

In 2009, OSPI led the development of and adopted Washington State Ki 12 Integrated
Environmental and Sustainability Learning Standards’ describing what all students should know
and be able to do in environmental and sustainability education (ESE). Consistent with the
intent of the law governing environmental education in Washington State (WAC 392-410-115,
Subsection 6), these standards are intended to be integrated into core content areas and across
all grade levels.

The ESE standards consist of three broad overarching standards that are specific to ESE.
Unlike core content standards, these standards do not include specific grade level expectations.
Instead, included is a detailed alignment of the integrated ESE learning standards with
Washington Ki 12 science and social studies standards. The integrated ESE learning standards
address the following areas:

i Standard 1: Ecological, Social, and Economic Systems

i Standard 2: The Natural and Built Environment

1 Standard 3: Sustainability and Civic Responsibility

To support the implementation of the Ki 12 Integrated Environmental and Sustainability
Learning Standards, OSPI is developing a set of teacher and administrator professional
development workshops and materials.

Washington State Education Technology Standards

Aware of the pressing need for technology skills among high school graduates headed for
higher education, career training or the job market, the 2007 Washington State Legislature
passed 2SHB 1906 directing OSPI to develop essential academic learning requirements
(EALRSs) and grade level expectations (GLES) for educational technology literacy and
technology fluency. The Ki 12 Educational Technology Learning Standards are comprised of
two EALRs (Integration and Digital Citizenship) with seven related components.? In the fall of
2010, the Educational Technology Division of OSPI solicited reviewers and field testers of draft
assessments for the Ki 12 Educational Technology Standards.

Washington State Career and Technical Education Standards
All Career and Technical Education (CTE) courses taught in Washington State require approval
by OSPI. Courses are required to demonstrate the following through a framework:

1 Technical standards and competencies, accompanied by expressed performance

assessments;

1 Alignment with state core subject standards;

1 Leadership skills; and

1 Employability skills.

In April 2009, Governor Gregoire signed into law 2SSB 5676, Math and Science Instructiond

Middle Schools. This legislation provides enhanced funding for CTE middle school programs

that receive approval from OSPI beginning with the 20091 10 school year. To earn approval,

courses must demonstrate substantial alignment withthest at e6s adopted science,
and mathematics standards through a curriculum framework.

" K-12 Integrated Environmental and Sustainability Learning Standards, September 2009,
http://www.k12.wa.us/EnvironmentSustainability/Standards/default.aspx

8 K-12 Educational Technology Learning Standards, December 2008, http://www.k12.wa.us/EdTech/Standards/TechStandards.aspx
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NAEP Technology/Engineering Framework

The Governing Board of NAEP recently determined that an assessment of technological and

engineering literacy would be added to the NAEP assessments in 2014. A pre-publication draft

of the Technology and Engineering Frameworks is available on the NAEP website.’ The
framework focuses on Aliteracyd as the |l evel of
students and citizens.

Science Instructional Materials Review, Recommendations, and Alignment
OSPI Science Instructional Materials Review and Recommendations

Following the revision of the Washington State Ki 12 Science Learning Standards, OSPI was
required by 2008 Senate Bill 6534 and the 2008 supplemental budget bill (ESHB 2687) to make
recommendations for no more than three basic science curricula each for elementary, middle,
and high school grade spans to the State Board of Education (SBE). Subsequent legislation
(ESSB 5414, 2009) modified the terms of the original legislation to allow for no more than three
recommendations for each of the major courses at the high school level.

OSPI hired the consultant firm Relevant Strategies to design and lead the science instructional
materials review. The process involved developing evaluation tools to determine the level of
alignment of instructional materials with the Ki 12 Science Learning Standards (adopted 2009).
A review committee comprised of 69 science teachers and science education leaders
conducted the review over a 5-day period. Eighty five (85) individual products from 20
publishers were reviewed. Each product received 4i 5 independent readings from the reviewers.
Based on t he c o @8Rl prepared@ draftrdecumert,wcluding recommended
materials per the legislative request. The SBE provided official comments and
recommendations to OSPI regarding the recommended science curricula. OSPI considered the
comments and recommendations from the SBE and other community input and then finalized
the recommendations.™® Appendix 4 denotes the recommended science materials for
elementary, middle, and high school.

In addition to the recommended basic or core science curricula, OSPI was required to identify
supplemental material as necessary to support the core programs. Relevant Strategies also led
the supplemental materials review using a similar process as the core review. For the
supplemental materials review, 99 programs from 43 publishers were reviewed by 16 reviewers.
Each proglrlam received 1i 2 readings. OSPI issued a separate report on supplemental science
materials.

LASER Sponsored Science Instructional Materials Alignment Activities

Elementary Alignment

Following the OSPI Science Instructions Materials Review, a number of LASER Alliances
conducted an in-depth instructional materials alignment of elementary materials (e.g. FOSS and
STC) used widely by school districts across the state of Washington. This alignment identified
gapsd where the materials did not completely meet standardsd and teacher support tools at the
lesson level necessary to provide students with the opportunity to learn the science standards.

92014 National Assessment of Edticaal Progress (NAEP) Technology and Engineering Literacy Framework and
Test Item Specificatiortgtp://www.edgateway.net/cs/naepsci/print/docs/470

% Core Science Instructional Materialsview, Sept. 2009,
http://www.k12.wa.us/Curriculuminstruct/pubdocs/PublishersNoticesiRScienceCorelMRFinalReportFINAL.pdf
" Supplematal Science Instructional Materials Review, Sept. 2009,
http://www.k12.wa.us/Curriculuminstruct/pubdocs/PublishersNoticesé&weSupplementalReviewRepori®-

09FINAL.pdf
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The Alliances alsocreateda n -A-&t anced document for building adm
boards wanting to see a quick overview of alignment for their district.

Middle School Alignment

In spring 2010 under a grant from Washington State LASER, ESD 105 began overseeing a
contract that brought statewide educators together to develop a common alignment document
for middle school science instructional materials that are commonly used within the state (i.e.,
STC, FOSS, and SEPUP). The Middle School Alignment project involved educators conducting
in-depth alignment analysis and identifying gaps in the materials (where instructional materials
did not completely meet standards). When completed in late 2010 the alignment tool will be
posted on the Washington State LASER website and will have the ability to sort by learning
standard and/or lesson. An fAt-a-Glanceddocument is also being developed for districts to
determine where gaps exist and the supplementary materials that can be used to address the

gap.

State Science Assessments
MSP and HSPE Science Assessment

The first state science assessment was the Science Washington Assessment of Student
Learning (WASL), which was first given operationally on a voluntary basis in 2003 at Grades 8
and 10 following a statewide pilot the previous year. In 2004, the Science WASL was given
voluntarily to Grade 5 and required at Grades 8 and 10. The Science WASL assessed the three
Essential Academic Learning Requirements (EALRS) in the 2005 Grade Level Expectations
(GLEs), with approximately 40 percent of the points on a test assessing properties, structure,
and changes in physical, Earth, space, and living systems (EALR 1); 40 percent of the points on
inquiry (EALR 2); and 20 percent of the points on application (EALR 3). Standard setting
committees of approximately 30 stakeholders representing science teachers, administrators,
specialists, informal educators, businesses, parents, students, and universities established the
proficiency levels for the Science WASL for Grades 8 and 10 in the summer of 2003 and for
Grade 5 in the summer of 2004.

The Science WASL consisted of multiple-choice, short answer, and extended response items.

The majority of the points were associated with s
extended response items. Until 2009, there were 45 items at eighth and tenth grades and 38

items at fifth. Each item on the Science WASL measured student understanding of one Grade

Level Expectation (GLE).

In 2009, the Science WASL was shortened by removing the extended-response items from the
fifth grade test and reducing their number on the eighth and tenth grade tests. In 2010, the
Science WASL was replaced by the Measurements of Student Progress (MSP) in Grades 5 and
8 and the High School Proficiency Exam (HSPE) in Grade 10. At this time, the extended
response items have been removed from Grades 8 and 10, and the number of short answer
items was reduced at all grade levels. However, the new tests were similar to the WASL in that
the same item bank and the same test map were used.

In the transition between tests, the scenario-based structure of the WASL was maintained. That

is, each exam continues to be composed of several scenarios with as few stand-alone items as

possible. Each scenario provides context for a group of items and can include up to eight items.

The scenarios can depict an inquiry, application, or a system. Inquiry scenarios are descriptions

of studentsdéd investigations into the physical, Ea
scenarios describe how students design a solution to a human problem. Systems scenarios

provide descriptions of the properties, structure, and changes in physical, Earth, space, and

living systems. All scenarios ask students questions measuring more than one strand of the
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Science EALRs or content standards. In addition, each exam is balanced among physical,
Earth, space, and living systems.

In 2011, the MSP in Grades 5 and 8 will assess the Ki 12 Science Learning Standards (adopted
June 2009) for the first time. A standard setting committee will be convened in the summer of
2011 to establish the cut-scores for Advanced, Proficient and Basic proficiency levels. The test
will also be given online, on a voluntary basis, with a goal of 25 percent of the tests given online
in 2011.

In 2012, the HSPE will be replaced by a Biology end-of-course (EOC) exam. The

Ki 12 Science Learning Standards (adopted June 2009) will be assessed at the high school
level for the first time. Again, a standard setting committee will determine the proficiency-level
cut-scores the following summer. See Appendix 5 for additional state science assessment
information.

Science Alternate Assessments

The Washington Alternate Assessment System (WAAS)
comprehensive assessment program focused on providing access to the state testing system

for students with an Individualized Education Program (IEP). All of the alternatives currently

available for reading and writing will be available for science for the Class of 2013. The

collections of evidence (COE) for science will debut in the 20111 12 school year.

Science Graduation Requirements 1 Course Credits and Assessment

This section describes science graduation requirements, including credits earned and required
assessments.

Science Credits

Currently students must earn two science credits, one of which must be a lab science, in order
to graduate from high school. On September 15, 2010, the Washington State Board of
Education (SBE) provisionally adopted the Washington State Graduation Requirements: Career
and College Ready. The proposed graduation requirements are the result of three years of work
by SBE members, the Core 24 Implementation Task Force, educational leaders, teachers,
parents, and other stakeholders. The proposed requirement increases the required credits in
science to three credits, two of which must be lab sciences. The SBE moved to final adoption at
its November 97 10, 2010 meeting.

Career and Technical Education Equivalency Credits

In 2008 legislation was passed (RCW 28A.230.097) allowing CTE courses determined to be
equivalent to academic core courses, in full or in part, by a high school or school district be
accepted as meeting core requirements, including graduation requirements. School districts
may adopt core academic course equivalencies for high school CTE courses, provided that the
courses have been reviewed and approved for equivalency credit by a district team. CTE
courses approved for equivalency must align with
learning requirements and grade level expectations as well as be aligned with current state and
national approved industry standards. If a district determines that an equivalency exists between
a CTE course and a specific core academic course, the student is provided the choice as to
whether or not the credits earned from the CTE course should be applied to Occupational
Education or the core academic area for which the equivalency exists. Numerous CTE courses
have been approved across the state for equivalency academic credit in science, among other
subject areas.
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Assessment Graduation Requirements

For the graduating Class of 2013 and beyond, students must pass the science High School
Proficiency Exams (HSPE). The HSPE administrated in spring of 2011 will be a comprehensive
exam and will be based on the 2005 standards. Beginning in 2012, the HSPE will be replaced
by an EOC exam in Biology.

The K-12 Science Learning Standards include three domains of science (life, earth/space,
physical) which suggests the possibility of three EOC exams. In November 2009 the state
superintendent recommended end-of-course exams in life and physical sciences. The
Legislature adopted EOC exam in Biology. OSPI submitted a report to the Legislature in
December 2010 regarding recommendations for additional end-of-course exams in science.

College/University Entrance Requirements

The Higher Education Coordinating Board (HECB) establishes minimum college admission

standardsforhi gh school graduates seeking freshman admi s
baccalaureate institutions. Currently, these requirements include two credits of laboratory-based

science. One credit must be in an algebra-based laboratory science course (as determined by

the school district). The second credit must be earned in biology, chemistry, or physics (this

course may also meet the algebra-based requirement).

The HECB and the State Board of Education (SBE) are engaged in a collaborative effort to
update and align high school graduation requirements and college admission requirements to
ensure Washington high school graduates are prepared for a range of career and
postsecondary educational opportunities. The recommended modifications to the minimum
college admission standards include adding a third credit in science on a timeline concurrent
with changes in high school graduation requirements. The additional credit could be any science
coursed including non-laboratory courses.'” The HECB is currently considering these changes.

School and District Accountability

The Elementary and Secondary Education Act (ESEA) of 1965 is the federal legislation
mandating federal requirements and funding for public schools. In 2001, Congress reauthorized
ESEA (No Child Left Behind). Science was not included in the calculation for determining
Adequate Yearly Progress. In March 2010 the Obama administration released its blueprint for
revising ESEA. The blueprint builds on the reforms already made in response to the American
Recovery and Reinvestment Act of 2009 around four areas: (1) Improving teacher and principal
effectiveness; (2) Providing information to families to help them evaluate and improve their
children's schools; (3) Implementing college- and career-ready standards; and (4) Improving
student learning and achievement in America's lowest-performing schools by providing intensive
support and effective interventions. The blueprint includes a significant focus on Science
Technology, Engineering, and Mathematics (STEM) education. For example, the blueprint
provides over $1 billion in grants to states, school districts, and nonprofits to support a complete
educatilgn in high-need schools, including $300 million specifically for competitive STEM

grants.

' HECB DRAFT: Proposed Modifications to HECB Minimum Admission Standards, Sept, 2010
http://www.hecb.wa.govtesearch/issues/documents/ProposedMinAdmissStandardswChart.pdf

¥ U.S. Department of Education Reauthorization of the Elementary and Secondary Education Act
http://www?2.ed.gov/policy/elsec/leg/blueprint/index.htmj
http://www?2.ed.gov/policy/elsec/leg/blueprint/fag/supportingstem.pdf
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Current Capacity-building Programs and Appropriations for Science

and STEM

This section provides a brief overview of current legislative funding for science education as well
as other programs supporting science and STEM education in Washington State. Because of
the economic downturn, there was a significant reduction in overall funding for the 201071 11
biennium budget.

ESD Science Coordinators

In 2009, the Legislature passed ESHB 1244 and appropriated $1,677,500 to provide a Regional
Science Coordinator in each of the nine Educational Service Districts (ESDs) beginning in the
200871 09 school year to provide regional professional development and technical assistance
related to science curriculum and instruction.

The Regional Science Coordinators have worked collaboratively with OSPI, Washington LASER
and other state and regional partners to establish and support a statewide system of science
education. The ESDs established four goals identified to support and link to this statewide
system. These goals include:

1. Build the capacity of science coaches and teacher leaders.

2. Build the instructional capacity of science teachers.

3. Support the use of instructional assessments by science teachers.

4. Improve regional and statewide coordination.

Work to date has included developing partnerships with OSPI, developing instructional support
materials, leveraging resources among the ESDs, and providing thousands of hours of
professional development on all aspects of science education from standards updates to
effective instruction to science content development. Coordinators have also supported the
development of district and regional leaders, coordinated regional alliances and networks of
districts, and leveraged resources across the state.

Evaluation results demonstrate that the Regional Science Coordinators are creating significant
change in the way science is taught and learned in Washington. During the spring of 2010, the
ESDs surveyed teachers and administrators who had been supported by the work of the
regional coordinators. Seventy-three percent (73%) of program participants indicated that they
applied the content of professional development support received from the ESDs and were able
to see evidence of a change in student learning as a result.

State Funded Science Coaches

In 2007, 2SHB 1906 authorized the Mathematics and Science Instructional Coach Program.
Funding was provided in the 20077 09 biennium to fund 25 math coaches in 20077 08, and 25
math and 25 science coaches in 20081 09. In 2009, the program was authorized to continue with
reduced funding.

The purpose of the program is to provide middle and high school science and math
coaches/leaders to develop and sustain a building-based model of collaborative professional
development that leads to increased instructional capacity for teachers and measurable gains in
learning for students. The coaches assist teachers in their assigned buildings to develop into
strong collaborative groups that can become self-initiating and self-directing with respect to
choices about their professional development needs. The focus of the collaboration is rooted in
classroom instruction and monitoring of the impact of instruction by examining data, student
work and observing student discourse.
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Table 7: Funding for State Math and Science

Coaches
Biennium Amount
FY 09111 $3.8 million
FY 07109 $5.3 million

Table 8: Districts with Science Coaches in
20101 11

School Districts with ESD
State funded Science Coach

20101 11 SY

Evergreen SD 112
Grandview SD 105
Kelso SD 112
Nooksack SD 189
Olympia SD 113
Quillayute SD 114
Rochester SD 113
Tahoma SD 121

Leadership and Assistance for Science Education Reform (LASER)

Washington State Leadership and Assistance for Science Education Reform (LASER) is a
statewide effort that was launched in January 1999 through a National Science Foundation
(NSF) Implementation and Dissemination Center grant to the National Science Resources

Center (NSRC). The grant established eight regional sites around the United States, one of

which was Washington. Washington State LASER is a public/private partnership using a

collaborative model for supporting science education reform at the school, district, region and
state level. As a public/private parthe r s hi p

effort,

Was hi

program that provides financial, professional development, and technical assistance to
individual classrooms, schools, school districts, and to consortia of school districts called
LASER Alliances.

The Legislature began funding LASER in 2001 with an allocation of approximately $1.5 million
per year. In 2010 the Legislature reduced funding for LASER to $395,000 for fiscal year 20101
11. This public/private partnership has leveraged approximately $15 million in state legislative

ngton

St at e

funds, $15 million in school district resources, $15 million in federal dollars and in-kind services,

and $7 million in corporate/foundation gifts to support local, regional and statewide technical
assistance for school districts in Washington.

Through June 30, 2010, educators in more than 200 Washington school districts have received

science education products, services and technical assistance from the LASER network. The
scope of this support includes efforts related to science standards; curriculum, instruction and

assessment; professional development; instructional materials and equipment;
administrative/community engagement and support; and leadership development.

Table 9: LASER Biennium Summary Year (July to June)

# of Educators # of PD Total OSPI Funds to Matching Funds
Alliances Served Hours Contact Alliances Reported
Offered Hours
FY09 10 6537 6737 88,593 $2,287,296 $2,681,907
(7-1-08 to 6-
30-09)
FY10 9 3700 3664 49,425 $479,228* $1,433,193
(7-1-09 to 6-
30-10)

*The economic downturn in Washington resulted in dramatic cuts to state funding that was available to LASER in FY10.
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Table 10: LASER Beneficiaries i Fiscal Year 2002 to 2010

Fiscal Year # of School # of Schools | # of Students
Districts
FY10 203 1602 940,326
FYQ09 192 1508 806,444
FYO08 180 1475 797,016
FYQ7 162 1380 750,367
FYO06 140 1293 715,648
FYO05 117 1168 657,353
FY0o4 102 1073 607,638
FYO03 93 877 493,321
FYO02 71 710 399,612

School District Support for Science Education

A comprehensive listing of the science education supports provided by districts does not
currently exist. We do know that some districts fund science coaches, science specialists, or
teachers on special assignment (TOSASs). A few districts have a science curriculum
director/coordinator whose role is to organize and/or directly provide professional development
for their science teachers. For example, Everett, Seattle, and Evergreen school districts are
among those that have a science director in their administration staff.

Federal and State Grants and Programs Supporting Science and STEM Education

This section describes the major federal and state grant programs that support science
education as well as other program support, including STEM education.

Federal Mathematics and Science Partnership Grants

The Mathematics and Science Partnership (MSP) program is funded under Title I, Part B, of the
No Child Left Behind Act of 2001. The MSP program supports partnerships between the
mathematics, science, and/or engineering faculty of institutions of higher education and high-
need school districts. Other partners may include schools of education, businesses, and
nonprofit organizations. Its purpose is to improve the content knowledge and teaching skills of
mathematics and/or science teachers in order to increase the achievement of their students.
The goals of the federal MSP program include (a) increasing the number of mathematics and
science teachers who participate in content-based professional development; (b) increasing the
number of highly qualified mathematics and science teachers; and (c) improving the
mathematics and science achievement of students of participating MSP projects.

Washington is currently in year two of a three year grant cycle (20091 2012). There are ten
funded MSP projects in Washington, seven of which are focused on science and/or STEM. The
total year two budget for all MSP projects is $2,542,608, with $1,796,706 allocated to the seven
science/STEM MSP projects. Appendix 6 provides a table of current MSPs in Washington.

Other Federal Grants
In addition to the MSP grants discussed above, there are a small number of other federal grant
programs that are currently, or have in the recent past, supported science education in
Washington State. These include but are not limited to:

1 National Science Foundation (NSF) Math Science Partnership (MSP) Grants

1 NSF Graduate STEM Fellows in Ki 12 Education (GKi 12) Grants

1 National Oceanic Atmospheric Administration Grants
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Additionally, there is support for science education in Washington State from business, industry,
nonprofits, and public agencies. This support includes grant funding as well as providing
professional development for teachers and field experiences for students.

CTE High Demand Career and Technical Education Programs Grant

As a result of the 2010 legislative session, $300,000 of the general fundi state appropriation for
fiscal year 2011 was allocated for one-time grants to middle schools, high schools, or skill
centers, to develop or upgrade high-demand career and technical education programs. Grant
amounts of $30,000 to $50,000 per district are intended to facilitate substantive reform and to
create innovative model STEM Programs, suitable for replication throughout the state. Grant
funds may be used to:

Purchase or improve curriculum;

Support professional development;

Create pre-apprenticeship programs;

Upgrade technology and equipment to meet industry standards;

Support other purposes intended to initiate a new program or improve the rigor and
guality of a high-demand program.

E R ]

Successful applicants are required to complete semi-annual and final reports; participate in the
statewide development of a Program of Study for a high-demand field if the program is related
to health care, green and sustainable design, or STEM; attend statewide workshops; and share
best practices in the development and implementation of programs in high-demand fields,
through presentations at CTE conferences and by serving as a resource center for other
districts.

STEM Lighthouse Schools

In 2010 the Legislature passed HB 2621 to recognize science, technology, engineering, and
mathematics (STEM) fidhthoused che®ols and promote best practices in STEM education. A
total of $150,000 of the general fundi state appropriation for fiscal year 2011 is provided to
designate up to three high schools and three middle schools in Washington as STEM lighthouse
schools to identify, share, and promote best practices in STEM education. A maximum of
$25,000 is available per school to serve as resources and examples of best practices in STEM
instruction. Selected schools will be recognized by the Washington State Legislature.

In response to this legislation, OSPI created a grant application process for school districts to
nominate STEM lighthouse schools. The application due date was October 15, 2010. Following
this closing date, OSPI convened a committee to determine semi-finalists and conducted site
visits to determine final recipients. The final recipients are:

9 Komachin Middle School i Lacey, WA

1 Mead High School i Mead, WA

9 Auviation High School i Des Moines, WA
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STEM Work Group

During the 2010 legislative session the Legislature adopted ESSB 6444 establishing a STEM
Work Group to develop a comprehensive Ki 12 STEM plan and allocated $25,000 to OSPI to
convene the work group. The proviso reads:

$25,000 of the general fund--state appropriation for fiscal year 2011 is provided
to the office of the superintendent of public instruction solely to convene a
science, technology, engineering, and mathematics (STEM) working group to
develop a comprehensive plan with a shared vision, goals, and measurable
objectives to improve policies and practices to ensure that a pathway is
established for elementary schools, middle schools, high schools, postsecondary
degree programs, and careers in the areas of STEM, including improving
practices for recruiting, preparing, hiring, retraining, and supporting teachers and
instructors while creating pathways to boost student success, close the
achievement gap, and prepare every student to be college and career ready.é
The working group shall develop a comprehensive plan and a report with
recommendations, including a timeline for specific actions to be taken, which is
due to the governor and the appropriate committees of the legislature by
December 1, 2010.

The STEM work group meetings occurred on the following dates in 2010: July 1, September 14,
October 4, and November 1. A final report was completed and submitted to the Legislature by
December 1, 2010.

Washington STEM

Washington STEM is a new a 501c3 nonprofit organization designed to advance innovation,
equity, and excellence in science, technology, engineering and mathematics (STEM) education.
Originally conceived by Washington business and philanthropic leaders, Washington STEM
garnered the support and input of education, civic, community and industry stakeholders over
an 18-month design period. This design phase generated an appreciation for the STEM
education landscape in Washington, identified key barriers and potential assets, and informed
an entrepreneurial and evidence-based strategy. Washington STEM plans to make investments
to create and support a dynamic network able to implement effective STEM teaching and
learning programs and practices in the field. Washington STEM is housed at the Innovation
Center at McKinstry. A founding Board of Directors has been assembled and a CEO was hired
in winter 2010.

Mathematics, Engineering, Science Achievement (MESA) Program

The Washington State Mathematics, Engineering, Science Achievement (MESA) Program
began providing educational services to studentsin1982. Today Washington
is to provide enriching opportunities in mathematics, engineering and science for
underrepresented students in grades Ki 12 using exemplary materials and instructional
approaches. In 2009 Washington MESA served 19 school districts, 75 schools, 123 teachers,
and 4,186 Ki 12 students. Each MESA Center is sponsored by a university partner including:
Seattle MESA, University of Washington, Seattle

Spokane MESA, Washington State University, Spokane

Eastern Washington University

Tacoma/South Puget Sound MESA, Pacific Lutheran University

Yakima Valley/Tri-Cities MESA, Washington State University, Tri-Cities

First Nations MESA, University of Washington and Heritage University

Vancouver MESA, Washington State University, Vancouver

=A =4 =4 -4
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Washington State Education Coordinating Council (WSECC)

In 2007 state education stakeholders created the WSECC to develop and promote policies and
programs supporting math and science education in Washington State. The council is co-
chaired by an ESD Superintendent and the State Superintendent of Public Instruction. In 2010
the WSECC approved a Washington State STEM Strategic Plan.

Associations Supporting Science and STEM

There are a number of professional organizatonss upporti ng teachersé6é profes
science and STEM. Their support ranges from annual conferences, list-serves, journals, to
professional development workshops. These associations include but are not limited to:
Washington Science Teachers Association (WSTA)

Environmental Education Association of Washington (EEAW)

Teachers of Teachers of Science (TOTOS)

Washington Industrial Technology Education Association (WITEA)

Washington Association for Skilled and Technical Sciences (WASTS)

Washington Association of Agricultural Educators (WAAE)

Health Science Career and Technical Educators (HSCTE)

=A =4 =4 -8 -89

Data Gaps and Issues for Further Consideration

In preparing this report a number of data gaps were identified that would be beneficial in
portraying a complete picture of the science and STEM education landscape in Washington
State. These data gaps include:
1 Alisting and analysis of schools that are doing well on science assessments.
1 Characteristics of schools that are high performing in science.
1 A comprehensive list of all teacher professional development that has taken place since
the adoption of the 2009 science standards.
1 The CTE courses that meet science equivalency.
1 The number and location of district and school level science support resources (science
curriculum directors, coaches, specialists, TOSAs, etc.).

In preparing this report a number of issues were identified that warrant further consideration:

9 Time spent on science in elementary grades.

1 Funding and support for teacher professional development focused on science content

and effective teaching practices.

1 Developing scaffolding strategies to bridge state standards to anticipated Next
Generations Science Standards.
District funding for aligned science instructional materials.
Addressing the foppor t,achievementaapiinsaiencee ss gapo (i
Opportunities to integrate science and STEM education through relevant and research
learning experiences.

=A =4 =
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Appendix 1 Table A: Valid Teaching

Certificates with a Science Endorsement

Endorsement Type Name Count
*ENVIRONMENTAL SCIENCE 4
*GEOLOGY 2
*MIDDLE SCHOOL SCIENCE 4
*NATURAL SCIENCE 6
*PHYSICAL SCIENCE 22
*SECONDARY EDUCATION: BIOSCIENCE 2
BIOLOGY 2550
BIOLOGY APPLIED (V620001) 1
BIOLOGY-PRIMARY 520
BIOLOGY-SUPPORTING 75
BIOMEDICAL SCIENCE (V260102) 7
CHEMICAL TECHNOLOGY (V410301) 22
CHEMISTRY 928
CHEMISTRY-PRIMARY 128
CHEMISTRY-SUPPORTING 70
DESIGNATED SCIENCE: BIOLOGY 993
DESIGNATED SCIENCE: CHEMISTRY 365
DESIGNATED SCIENCE: EARTH AND
SPACE SCIENCE 78
DESIGNATED SCIENCE: EARTH SCIENCE 109
DESIGNATED SCIENCE: PHYSICS 220
EARTH SCIENCE 716
EARTH SCIENCE-PRIMARY 93
EARTH SCIENCE-SUPPORTING 45
ENGINEERING (V143501) 71
HEALTH SCIENCE BIOTECHNOLOGY
(V261202) 32
MATERIAL ENGINEERING (V141801) 6
MIDDLE LEVEL MATH/SCIENCE 768
MIDDLE LEVEL SCIENCE 130
NATURAL RESOURCES (V030101) 80
NATURAL SCIENCES 155
PHYSICS 613
PHYSICS-PRIMARY 95
PHYSICS-SUPPORTING 57
SCIENCE 3220
SCIENCE APPLIED (V620000) 1
SCIENCE-PRIMARY 500

Appendix 1 Table B: Employed Teachers

with Science Endorsement

Endorsement type of Employed Teachers

count

Science & STEM Education in Washington Stated July 2011

*ENVIRONMENTAL SCIENCE 3
*MIDDLE SCHOOL SCIENCE 2
*NATURAL SCIENCE 1
*PHYSICAL SCIENCE 9
BIOLOGY 1315
BIOLOGY APPLIED (V620001) 1
BIOLOGY-PRIMARY 304
BIOLOGY-SUPPORTING 38
BIOMEDICAL SCIENCE (V260102) 5
CHEMICAL TECHNOLOGY (V410301) 19
CHEMISTRY 534
CHEMISTRY-PRIMARY 75
CHEMISTRY-SUPPORTING 40
DESIGNATED SCIENCE: BIOLOGY 483
DESIGNATED SCIENCE: CHEMISTRY 181
DESIGNATED SCIENCE: EARTH AND
SPACE SCIENCE 20
DESIGNATED SCIENCE: EARTH SCIENCE 44
DESIGNATED SCIENCE: PHYSICS 113
EARTH SCIENCE 377
EARTH SCIENCE-PRIMARY 62
EARTH SCIENCE-SUPPORTING 21
ENGINEERING (V143501) 66
HEALTH SCIENCE BIOTECHNOLOGY
(V261202) 28
MATERIAL ENGINEERING (V141801) 6
MIDDLE LEVEL MATH/SCIENCE 408
MIDDLE LEVEL SCIENCE 54
NATURAL RESOURCES (V030101) 68
NATURAL SCIENCES 3
PHYSICS 360
PHYSICS-PRIMARY 49
PHYSICS-SUPPORTING 31
SCIENCE 1685
SCIENCE APPLIED (V620000) 1
SCIENCE-PRIMARY 310
23




Appendix 2

Appendix 27 NAEP Science Assessment Results for Washington State
Washington Grade 8 2005 NAEP Science Results This report was generated using the NAEP Data
Explorer. http://nces.ed.gov/nationsreportcard/naepdata/

Average scale score Percent at each Achievement Level

below Basic I at Basic I at Proficient I at Advanced

All students

154 34 ‘ 33 ‘ 29 ‘ 4

Student with disability

126 71 ‘ 21 ‘ 8 ‘ #

Not student with disability

157 30 ‘ 34 ‘ 32 ‘ 4

Male
155 34 | 31 | 32 | 4
Female
153 35 I 35 I 27 I 3
Eligible NSLP
140 52 | 30 | 17 | 1
Not eligible NSLP
161 25 ‘ 34 36 ‘ 5

Information not available NSLP

155 35 ‘ 34 ‘ 28 ‘ 3

White Students

160 27 ‘ 35 ‘ 34 ‘ 4
Black Students

137 54 ‘ 31 ‘ 15 ‘ #

Hispanic Students

128 69 ‘ 23 ‘ 8 ‘ 1

Asian or Pacific Islander Students

149 39 ‘ 36 ‘ 23 ‘ 3

American Indian Students

135 61 ‘ 24 ‘ 15 ‘ 1

ELL Students

113 85 ‘ 11 ‘ 3 ‘ #
Not ELL Students

156 32 l 34 l 30 l 4
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Washington Grade 4 2005 NAEP Science Results
This report was generated using the NAEP Data Explorer. http://nces.ed.gov/nationsreportcard/naepdata/

Average scale score Percent at each Achievement Level
below Basic | at Basic | at Proficient | at Advanced
All students
153 29 | a2 | 26 | 3
Student with disability
133 57 | 32 | 10 | 1
Not student with disability
155 26 | 43 | 28 | 3
Male
155 28 | a1 | 29 | 3
Female
151 31 | 44 | 23 | 2
Eligible NSLP
140 45 | 41 | 13 | #
Not eligible NSLP
161 18 | 43 | 34 4
Information not available NSLP
147 39 | 38 | 21 | 2
White Students
158 22 | 44 | 31 | 3
Black Students
137 50 | 40 | 9 | #
Hispanic Students
132 58 | 35 | 7 | #
Asian or Pacific Islander Students
154 27 | a4 | 26 | 3
American Indian Students
Did not meet reporting requirements
ELL Students
122 72 | 25 | 2 | #
Not ELL Students
155 % | 44 | 28 | 3
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Reading Standards for Literacy in

Grades 6-8 students:

Key Ideas and Details

1 Cite specific textual evidence to support analysis
of science and technical texts.

2. Determine the central ideas or conclusions of a
text; provide an accurate summary of the text
distinct from prior knowledge or opinions.

3. Follow precisely a multistep procedure when
carrying out experiments, taking measurements,
or performing technical tasks.

Craft and Structure

4. Determine the meaning of symbols, key terms,
and other domain-specific words and phrases as
they are used in a specific scientific or technical
context relevant to grades 6-8 texts and topics.

5. Analyze the structure an author uses to organize a
text, including how the major sections contribute
to the whole and to an understanding of the topic.

6. Analyze the author’s purpose in providing an
explanation, describing a procedure, or discussing
an experiment in a text.

Integration of Knowledge and Ideas

7. Integrate quantitative or technical information
expressed in words in a text with a version of that
information expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).

8.  Distinguish among facts, reasoned judgment
based on research findings, and speculation in a
text.

9. Compare and contrast the information gained
from experiments, simulations, video, or
multimedia sources with that gained from reading
a text on the same topic.

Range of Reading and Level of Text Complexity

10. By the end of grade 8, read and comprehend
science/technical texts in the grades 6-8 text
complexity band independently and proficiently.

10.

Science and Technical Subjects 6-12

Grades 9-10 students:

Cite specific textual evidence to support analysis
of science and technical texts, attending to the
precise details of explanations or descriptions.

Determine the central ideas or conclusions of a
text; trace the text's explanation or depiction of
a complex process, phenomenon, or concept;
provide an accurate summary of the text.

Follow precisely a complex multistep procedure
when carrying out experiments, taking
measurements, or performing technical tasks,
attending to special cases or exceptions defined
in the text.

Determine the meaning of symbols, key terms,
and other domain-specific words and phrases as
they are used in a specific scientific or technical
context relevant to grades 9-10 texts and topics.

Analyze the structure of the relationships among
concepts in a text, including relationships among
key terms (e.g., force, friction, reaction force,
energy).

Analyze the author’s purpose in providing an
explanation, describing a procedure, or discussing
an experiment in a text, defining the question the
author seeks to address.

Translate quantitative or technical information
expressed in words in a text into visual form
(e.g., a table or chart) and translate information
expressed visually or mathematically (e.
equation) into words.

Assess the extent to which the reasoning and
evidence in a text support the author’s claim
or a recommendation for solving a scientific or
technical problem.

Compare and contrast findings presented in a text
to those from other sources (including their own
experiments), noting when the findings support or
contradict previous explanations or accounts.

By the end of grade 10, read and comprehend
science/technical texts in the grades 9-10 text
complexity band independently and proficiently.

1

Grades 11-12 students:

Cite specific textual evidence to support analysis of
science and technical texts, attending to important
distinctions the author makes and to any gaps or
inconsistencies in the account.

Determine the central ideas or conclusions of a
text; summarize complex concepts, processes, or
information presented in a text by paraphrasing
them in simpler but still accurate terms.

Follow precisely a complex multistep procedure
when carrying out experiments, taking
measurements, or performing technical tasks;
analyze the specific results based on explanations
in the text.

Determine the meaning of symbols, key terms, and
other domain-specific words and phrases as they
are used in a specific scientific or technical context
relevant to grades 17-12 texts and topics.

Analyze how the text structures information or
ideas into categories or hierarchies, demonstrating
understanding of the information or ideas.

Analyze the author’s purpose in providing an
explanation, describing a procedure, or discussing
an experiment in a text, identifying important
issues that remain unresolved.

Integrate and evaluate multiple sources of
information presented in diverse formats and
media (e.g., quantitative data, video, multimedia) in
order to address a question or solve a problem.

Evaluate the hypotheses, data, analysis, and
conclusions in a science or technical text, verifying
the data when possible and corroborating or
challenging conclusions with other sources of
information.

Synthesize information from a range of sources
(e.g., texts, experiments, simulations) into a
coherent understanding of a process, phenomenon,
or concept, resolving conflicting information when
possible.

By the end of grade 12, read and comprehend
science/technical texts in the grades 11-CCR text
complexity band independently and proficiently.
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College and Career Readiness Anchor Standards for Writing

The grades 6-12 standards on the following pages define what students should understand and be able to do by the end
of each grade span. They correspond to the College and Career Readiness (CCR) anchor standards below by number.
The CCR and grade-specific standards are necessary complements—the former providing broad standards, the latter
providing additional specificity—that together define the skills and understandings that all students must demonstrate.

Text Types and Purposes*

1. Write arguments to support claims in an analysis of substantive topics or texts using valid reasoning and relevant
and sufficient evidence.

2. Write informative/explanatory texts to examine and convey complex ideas and information clearly and accurately
through the effective selection, organization, and analysis of content.

3. Write narratives to develop real or imagined experiences or events using effective technique, well-chosen details
and well-structured event sequences.

Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task,
purpose, and audience.

5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach.

6. Use technology, including the Internet, to produce and publish writing and to interact and collaborate with others.

Research to Build and Present Knowledge

7. Conduct short as well as more sustained research projects based on focused questions, demonstrating
understanding of the subject under investigation.

8.  Gather relevant information from multiple print and digital sources, assess the credi
source, and integrate the information while avoiding plagiarism.

ity and accuracy of each

9. Draw evidence from literary or informational texts to support analysis, reflection, and research.

Range of Writing

10.  Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a
single sitting or a day or two) for a range of tasks, purposes, and audiences.

*These broad types of writing include many subgenres. See Appendix A for definitions of key writing types.

Note on range and content
of student writing

For students, writing is a key means
of asserting and defending claims,
showing what they know about a
subject, and conveying what they
have experienced, imagined, thought,
and felt. To be college and career
ready writers, students must take
task, purpose, and audience into
careful consideration, choosing words,
information, structures, and formats
deliberately. They need to be able to
use technology strategically when
creating, refining, and collaborating on
writing. They have to become adept
at gathering information, evaluating
sources, and citing material accurately,
reporting findings from their research
and analysis of sources in a clear

and cogent manner. They must have
the flexibility, concentration, and
fluency to produce high-quality first-
draft text under a tight deadline

and the capacity to revisit and

make improvements to a piece of
writing over multiple drafts when
circumstances encourage or require
it. To meet these goals, students must
devote significant time and effort to
writing, producing numerous pieces
over short and long time frames
throughout the year.
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Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects 6-12

The standards below begin at grade 6; standards for K-5 writing in history/social studies, science, and technical subjects are integrated into the K-5 Wi ing
standards. The CCR anchor standards and high school standards in literacy work in tandem to define college and career readiness expectations—the former
providing broad standards, the latter providing additional specificity.

Grades 6-8 students:

Text Types and Purposes

1. Write arguments focused on discipline-specific
content.

a.

Introduce claim(s) about a topic or issue,
acknowledge and distinguish the claim(s) from
alternate or opposing claims, and organize the
reasons and evidence logically.

Support claim(s) with logical reasoning and
relevant, accurate data and evidence that
demonstrate an understanding of the topic or
text, using credible sources.

Use words, phrases, and clauses to create
cohesion and clarify the relationships among
claim(s), counterclaims, reasons, and evidence.
Establish and maintain a formal style.

Provide a concluding statement or section
that follows from and supports the argument
presented.

Grades 9-10 students:

Write arguments focused on discipline-specific

content.

a. Introduce precise claim(s), distinguish the
claim(s) from alternate or opposing claims,
and create an organization that establishes
clear relationships among the claim(s),
counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fa
supplying data and evidence for each while
pointing out the strengths and limitations
of both claim(s) and counterclaims in a
discipline-appropriate form and in a manner
that anticipates the audience’s knowledge
level and concerns.

c. Use words, phrases, and clauses to link the
major sections of the text, create cohesion,
and clarify the relationships between claim(s)
and reasons, between reasons and evidence,
and between claim(s) and counterclaims.

d. Establish and maintain a formal style and
objective tone while attending to the norms

and conventions of the discipline in which they

are writing.

e. Provide a concluding statement or section
that follows from or supports the argument
presented.

Grades 11-12 students:

Write arguments focused on discipline-specific
content.

a. Introduce precise, knowledgeable claim(s),

distinguish the claim(s) from alternate or
opposing claims, and create an organization
that logically sequences the claim(s),
counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and
thoroughly, supplying the most relevant data
and evidence for each while pointing out the
strengths and limitations of both claim(s) and
counterclaims in a discipline-appropriate form
that anticipates the audience’s knowledge
level, concerns, values, and possible biases.

¢. Use words, phrases, and clauses as well as
varied syntax to link the major sections of
the text, create cohesion, and clarify the
relationships between claim(s) and reasons,
between reasons and evidence, and between
claim(s) and counterclaims.

d. Establish and maintain a formal style and
objective tone while attending to the norms
and conventions of the discipline in which they
are writing.

e. Provide a concluding statement or section
that follows from or supports the argument
presented.

28

ton Stated July 2011

ing

in Washi

10n in

Science & STEM Educat



the Common Core State Standards for English Language Arts

ience in

Appendix 3 Sc

6-12 | HISTORY/SOCIAL STUDIES, SCIENCE, AND TECHNICAL SUBJECTS | WRITING

65

Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects 6-12 -

Grades 6-8 students:

Text Types and Purposes (continued)

2

3.

Note:

Write informative/explanatory texts, including

procedures/ experiments, or technical processes.

a. Introduce a topic clearly, previewing what
is to follow; organize ideas, concepts, and
information into broader categories as
appropriate to achieving purpose; include
formatting (e.g., headings), graphics (e.g.,
charts, tables), and multimedia when useful to
aiding comprehension.

b. Develop the topic with relevant, well-chosen
facts, definitions, concrete details, quotations,
or other information and examples.

c. Use appropriate and varied transitions to
create cohesion and clarify the relationships
among ideas and concepts.

d. Use precise language and domain-spec
vocabulary to inform about or explain the
topic.

e. Establish and maintain a formal style and
objective tone.

f. Provide a concluding statement or section that
follows from and supports the information or
explanation presented.

(See note; not applicable as a separate
requirement)

Grades 9-10 students:

Write informative/explanatory texts, including

the narration of historical events, scientific

procedures/ experiments, or technical processes.

a. Introduce a topic and organize ideas,
concepts, and information to make important
connections and distinctions; include
formatting (e.g., headings), graphics (e.g.,
figures, tables), and muitimedia when useful to
aiding comprehension.

b. Develop the topic with well-chosen, relevant,
and sufficient facts, extended definitions,
concrete details, quotations, or other
information and examples appropriate to the
audience’s knowledge of the topic.

¢. Use varied transitions and sentence structures
to link the major sections of the text, create
cohesion, and clarify the relationships among
ideas and concepts.

d. Use precise language and domain-specific
vocabulary to manage the complexity of
the topic and convey a style appropriate to

ne and context as well as to the

expertise of likely readers.

Establish and maintain a formal style and

objective tone while attending to the norms

and conventions of the discipline in which they
are writing.

f.  Provide a concluding statement or section
that follows from and supports the information
or explanation presented (e.g., articulating
implications or the significance of the topic).

o

(See note; not applicable as a separate
requirement) -

Grades 11-12 students:

Write informative/explanatory texts, including
the narration of historical events, scientific
procedures/ experiments, or technical processes.

a.

Introduce a topic and organize complex ideas,
concepts, and information so that each new
element builds on that which precedes it to
create a unified whole; include formatting
(e.g., headings), graphics (e.g,, figures,

tables), and multimedia when useful to aiding
comprehension.

Develop the topic thoroughly by selecting the
i ant and relevant facts, extended
ons, concrete details, quotations, or
other information and examples appropriate to
the audience’s knowledge of the topic.

Use varied transitions and sentence structures
to link the major sections of the text, create
cohesion, and clarify the relationships among
complex ideas and concepts.

Use precise language, domain-specific
vocabulary and techniques such as metaphor,
le, and analogy to manage the complexity
of the topic; convey a knowledgeable stance
in a style that responds to the discipline and
context as well as to the expertise of likely
readers.

Provide a concluding statement or section
that follows from and supports the information
or explanation provided (e.g., articulating
implications or the significance of the topic).

(See note; not applicable as a separate
requirement)

Students’ narrative skills continue to grow in these grades. The Standards require that students be able to incorporate narrative elements effectively into
arguments and informative/explanatory texts. In history/social studies, students must be able to incorporate narrative accounts into their analyses of

individuals or events of historical import. In science and technical subjects, students must be able to write precise enough desc

ions of the step-by-step

procedures they use in their investigations or technical work that others can replicate them and (possibly) reach the same results.
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