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* Washington then vs.
Washington now

 The Washington of those who
move here from elsewhere vs.
the Washington of those who
are born and raised here
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The Washington of
those who move here

The Washington of
those who are born
and raised here

from elsewhere
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We are the #1 importer, per capita,
of bachelors-educated individuals

(National Center for Higher Education Management Systems and
U.S. Census Bureau)
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A TALE OF TWO
WASHINGTONS

NATIONAL RANKS: TALENT VS. DEGREE PRODUCTION

OUR INNOVATIVE TALENT

#8
RANK AMONG THE 50 STATES

ALL S&E ENGINEERS COMPUTER LIFE &
SPECIALISTS PHYSICAL
SCIENTISTS




A TALE OF TWO
WASHINGTONS

NATIONAL RANKS: TALENT VS. DEGREE PRODUCTION

OUR INNOVATIVE TALENT OUR HIGHER EDUCATION CAPACITY

#2
#5 #5
#8
RANK AMONG THE 50 STATES
#32
#37
#44 #45
ALL S&E ENGINEERS COMPUTER LIFE & TOTAL S&E TOTAL S&E S&E PHDs
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4TH GRADE READING  (NAEP)

EARLY INDICATORS OF
STUDENT SUCCESS

4TH GRADE MATH  (NAEP)
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INVESTMENT IN OUR
EDUCATION SYSTEM

K-12 PER PUPIL EXPENDITURES HIGHER EDUCATION REVENUES PER FTE
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NEW JOBS IN ALL STEM FIELDS
DURING THIS DECADE:
70% COMPUTER SCIENCE ¢

2%

& Computer Occupations

W Engineers (Aerospace, Biomedical, Chemical, Civil, Electrical,
Electronics, Environmental, Industrial, Materials, Mechanical,
Other)

i Life Scientists (Agricultural & Food Scientists, Biological Scientists,
Conservation Scientists & Foresters, Medical Scientists, Other)

i Physical Scientists (Astronomers, Physicists, Atmospheric & Space
Scientists, Chemists & Materials Scientists, Environmental
Scientists & Geoscientists, Other)

i Social Scientists and Related Workers (Economists, Survey
Researchers, Psychologists, Sociologists, Urban & Regional
Planners, Anthropologists & Archeologists, Geographers,
Historians, Political Scientists, Other)

I Mathematical Science Occupations
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Other)

i Life Scientists (Agricultural & Food Scientists, Biological Scientists,
Conservation Scientists & Foresters, Medical Scientists, Other)

i Physical Scientists (Astronomers, Physicists, Atmospheric & Space
Scientists, Chemists & Materials Scientists, Environmental
Scientists & Geoscientists, Other)

i Social Scientists and Related Workers (Economists, Survey
Researchers, Psychologists, Sociologists, Urban & Regional
Planners, Anthropologists & Archeologists, Geographers,
Historians, Political Scientists, Other)

I Mathematical Science Occupations



WASHINGTON STATE: ONLY FOUR FIELDS HAVE
PROJECTED GAPS AT THE BACHELORS AND
GRADUATE LEVEL; THE COMPUTER SCIENCE GAP IS
GREATER THAN ALL OTHERS COMBINED

(WSAC, SBCTC, WTECB)

High Demand Fields at Baccalaureate Level and Above
Washington Student Achievement Council, October 2013

Computer Science

Engineering

Current Completions

Research, Science, Technical (gap exists at graduate level only)



EVEN MORE THAN THIS:
“COMPUTATIONAL THINKING” IS

AN ESSENTIAL 215T CENTURY CAPABILITY
FOR EVERYONE!

* Problem analysis and
decomposition (stepwise
refinement)

* Abstraction

« Algorithmic thinking

« Algorithmic expression

« Stepwise fault isolation
(debugging)

* Modeling

EVERY FIELD IS
BECOMING AN
INFORMATION FIELD




Computer Science in K-12: 1983

i

IBM PC XT
4.77 MHz 8088
128 KB RAM

PC DOS 2.0




Computer Science in K-12: 2013

Energy (see also Forces and motion)

binding energy in molecules, 109, 110, 111, 112,
239-240

cause-and-effect mechanisms, 125-126, 237

chemical energy, 111, 122, 123, 148, 223

in chemical processes and everyday life, 128-130

conservation of, 110, 120-121, 123, 124-126, 128, 148,
153, 154, 175, 223, 238

crosscutting concepts, 84

definitions of, 120-124

electric and magnetic fields, 64, 109, 121, 122, 133,
135,239

electrical energy, 123, 125, 128

and forces, 126-127

grade band endpoints, 122-124, 125-126, 127, 129-130

kinetic (motion) energy, 110, 111, 121, 122, 123, 124,
126

mechanical energy, 122-123

modeling and mathematical expressions, 123-124, 126

patterns, 121

photosynthesis, 104, 128, 129, 130, 146, 147, 148, 153,
154, 180, 187, 189, 223

“producing” or “using” in everyday life, 128-130

scale of manifestations and, 121, 122, 123-124, 127, 238

in systems, 120-121, 123, 124-126, 128

terminology, 96, 122

thermal energy, 121, 122, 123, 125, 130, 136, 180, 181
(see also Heat)

transfer between objects or systems, 93, 110, 120, 121-
122, 124-126

stored (potential) energy, 96, 121-122, 123, 124, 126,
127, 128, 129, 130, 221

Forces and motion

EDUCATION

Practices, Crosscutting Concepts, and Core Ideas

NATIONAL RESEARCH COUNCIL
OF e AR ACACES

cause-and-effect mechanisms, 113, 114, 115-116, 127

Coulomb’s law, 117, 118

electromagnetism, 88, 109, 111, 113, 116, 117-118,
121, 123, 126,127,239

energy transfers, 116, 120, 127

friction, 115, 116, 117, 122, 125, 128-129, 130

grade band endpoints, 115-116, 127

gravity/gravitational forces, 64, 88, 92, 100, 113, 116,
117-118, 121-122, 123, 126, 127, 169, 173, 175,
176, 179, 180, 181-182, 184, 185

measurement, 114, 115

models, 93, 116, 117, 118, 127

momentum, 115, 116

Newton’s laws, 114, 115, 116, 118, 175

patterns in, 115, 116-117, 118, 119, 121, 127, 130,
173,174,175, 178, 181, 185

scale and, 114, 116-117, 118, 175

strong nuclear force, 88, 111, 113, 116, 117, 1

and structure and function, 117

in systems and system models, 88, 94, 113, 11S
119, 120, 127, 176

weak nuclear force, 88, 111, 112, 113, 116, 11

401 page report
15 page index

Computer science, 10, 14-15, 299, 334, 336



NEXT GENERATION

CIENCE

STANDARDS

Computer Science in K-12:

Storylines: K-2 3-5 PDFs: K 1 2 3 4 5

K. Forces and Interactions: Pushes and Pulls

K. Interdependent Relationships in Ecosystems:
Animals, Plants, and Their Environment

K. Weather and Climate

1. Waves: Light and Sound

1. Structure, Function and Information Processing
1. Space Systems: Patterns and Cycles

2. Structure and Properties of Matter

Middle School (6-8) Storyline PDF

2. Interdependent Relationships in Ecosystems

4. Waves

2. Earth's Systems: Processes that Shape the Earthd. Structure, Function, and Information Processing

K-2. Engineering Design

3. Forces and Interactions

3. Interdependent Relationships in Ecosystems
3. Inheritance and Variation of Traits

3. Weather and Climate

4. Energy

4. Earth's Systems: Processes that Shape the Earth
5. Structure and Properties of Matter

5. Matter and Energy in Organisms and
Ecosystems

5. Earth's Systems

5. Space Systems: Stars and the Solar System

3-5. Engineering Design

High School (9-12) ~ Storyline  PDF

MS. Structure and Properties of Matter
MS. Chemical Reactions

MS. Forces and Interactions

MS. Energy

MS. Waves and Electromagnetic Radiation

Middle School (6-8) Storyline PDF

HS. Energy

High School (8-12)

HS. Structure and Properties of Matter
HS. Chemical Reactions
HS. Forces and Interactions

HS. Waves and Electromagnetic Radiation

Storyline  PDF

MS. Structure, Function, and Information Processing

MS. Matter and Energy in Organisms and Ecosystems

MS. Interdependent Relationships in Ecosystems

MS. Growth, Development, and Reproduction of Organisms
MS. Natural Selection and Adaptations

Middle School (6-8) Storyline PDF

HS. Structure and Function

HS. Matter and Energy in Organisms and Ecosystems
HS. Interdependent Relationships in Ecosystems

HS. Inheritance and Variation of Traits

HS. Natural Selection and Evolution

High School (9-12)  Storyline  PDF

MS. Space Systems
MS. History of Earth
MS. Earth's Systems
MS. Weather and Climate
MS. Human Impacts

Middle School (6-8) Storyline PDF

HS. Space Systems
HS. History of Earth
HS. Earth's Systems
HS. Weather and Climate
HS. Human Sustainability

High School (9-12)  Storyline  PDF

MS. Engineering Design

HS. Engineering Design




Computer Science in K-12: 2013

In 9 out of 10 high
schools nationwide,

computer science is not
offered

In only 17 of the 50
states does computer
science count towards
the high school math or
science graduation
requirement
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Yet computer science - "computational thinking” - is a key
capability for just about every 215" century endeavor
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