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Students think again aboul the inilial .
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Students generate new thoughts, ideas and
theories that are not directly inspired by their
Own experience
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5 [H 3% 4474 %2(2007, 2011)

121 STAT. 572

Aug. 9, 2007

|[H.R. 2272]

America

COMPETES Act,

20 USC 9801
note,

PUBLIC LAW 110-69—AUG. 9, 2007

Public Law 110-69
110th Congress

An Act

To invest in innovation through research and development, and to improve the
competitiveness of the United States.

Be it enacted by the Senate and House of Representatives of
the United States of America in Congress assembled,

SECTION 1. SHORT TITLE.

This Act may be cited as the “America COMPETES Act” or
the “America Creating Opportunities to Meaningfully Promote
Excellence in Technology, Education, and Science Act”.

SEC. 2. TABLE OF CONTENTS.

The table of contents of this Act 1s as follows:

Sec. 1. Short title.
Sec. 2. Table of contents,

TITLE I—OFFICE OF SCIENCE AND TECHNOLOGY POLICY; GOVERNMENT-
WIDE SCIENCE

Sec. 1001. National Science and Technology Summit.

Sec. 1002. Study on barriers to innovation.

Sec. 1003. National Technology and Innovation Medal.

Sec. 1004. Semiannual Science, Technology, Engineering, and Mathematics Days.
Sec. 1005. Study of service science.

Sec. 1006, President’s Council on Innovation and Competitiveness.

Sec. 1007. National coordination of research infrastructure.

Sec. 1008, Sense of Congress on innovation acceleration research.

Sec. 1009. Release of scientific research results.

TITLE II—NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

America Creating Opportunities to

Meaningfully Promote Excellence In
Technology, Education, and Science Act

%tt?ﬁﬂééiﬁ)%%\E@STEMB%%ﬁﬂ%&i‘iﬁU(zoos
\ —2010)8 43312 KT, A TR
RS X Bs 4 DL A AR ZINARE Y

NN As
E)?Lﬁ%:ﬁlzo
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A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas

A FRAMEWORK FOR

K-12 SCIENCE
EDUCATION

Practices, Crosscutting Concepts, and Core |deas /_ %/I‘

A FRAMEWORK FOR

K-12 SCIENCE
EDUCATION

Practices, Crosscutting Concepts, and Core Ideas

Board on Science Education ¢é 2 ’ )-)Ii %/I‘

Division of Behavioral and Social Sciences and Education

NATIONAL RESEARCH COUNCIL 7[( ‘
OF THE NATIONAL ACADEMIES j: S Z ’ ﬂ:‘

NATIONAL RfS(ARCH COUNCIL

A AT AN S

HO

THE NATIONAL ACADEMIES PRESS
Washington, D.C.
www.nap.edu

Copyright National Academy of Sciences. All rights reserved.
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Public Law 114 59
114th Congress

An Act
Oct. 7, 2015 To define ETEM cducasion to include computer science, and to support existing
[H.R. 1020) STEM educaticn programs at the National Science Foundation.

Be it enacted by the Senate and Ilouse of Representatives of

STEM Edueation  the United States of America in Congress assembled,
Act ol 2015.

Science (£}5)

45 0SC 1861 SECTION 1. SHORT TITLE.
not2. This Act may be cited as the “STEM Education Act of 2015”.
42 USC 6621 SEC. 2, DEFINITION OF STEM EDUCATION.

nota,

For purposes of carrying ocut STEM education activities at
the National Science Foundation, the Department of Energy, the
National Aeronautics and Space Administration, the National Oce-
anic and Atmospheric Administration, the National Institute of
Standards and Technology, and the Environmental Protection
Agency. the term “STEM education” means education in the subjects
of science, technology, engineering, and mathematics, ineluding com-
puter science.

42 USC 186iq. SEC. 3, INFORMAL STEM EDUCATION.

(a) GRANTS.—The Iirector of the National Seience Foundation,
through the Directorate for Education and Human Resources, shall
continue to award competitive, merit-reviewed grants to support—

‘1) research and development of innovative out-of-school

STEM learning and emerging STEM learning environments

in order to improve STEM learning outcomes and engagement

n STEM; and

'2) research that advances the field of informal STEM
education.

(b) Uses oF FuNDs.—Activities supported by grants under this
section may encompass a single STEM disciplire, multiple STEM
disciplines, or integrative STEM initiatives and shall include— -

1) research and development that improves our under-

standing of learning and engagement in informal environments, C O | I l p u t I n g

including the role of informal environments in broadening

participation in STEM: and

(2) design and testing of innovative STEM learning models, p Y avlaxn
programs, and other resources for informal learning environ- 'L E‘

Technology (£ K)

Engineering (%)

ments to improve STEM learning outcomes and increase
engagement for K12 students, K-12 tezchers, and the general
public, includiug design and testing of the scalability of models,
programs, and other resources.

SEC. 4, NOYCE SCHOLARSHIP PROCRAM AMENDMENTS.

(a) AMENDMENTS.—Section 10A of the National Science Founda-
tion Authorization Act of 2002 (42 U.SC. 1862n-1a) 1s amended—

Maths (%)

Arts (ZIR)
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R A
AR i Decompose R 2 7 R
Problems Abstract Build

e Analyze Patterns
E N /w‘v\\
KEER IR Data Models H R FAE

Collect Develop
Data Algorithms

THE B
Computational Thinking

https://www.ignitemyfutureinschool.org/resources/k12-computational-thinking-resources
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Computer Science Unplugged: Sorting Algorithm Activité Develop Algorithms/Decompose
data.gov Collect Data/Analyze Data/Find Patterns
Google for Education: Exploring Computational Thinking Develop Algorithms/Abstract/Find Patterns
Poll Everywhere Collect Data/Analyze Data
Scratch Develop Algorithms/Build Models
Thingiverse Build Models/Decompose
TinkerCAD Build Models/Abstract
University of California Irvine Machine Learning Repository Find Patterns/Analyze Data/Develop Algorithms
Wemogee Abstract/Find Patterns

Wolfram Computational Knowledge Engine Collect Data/Analyze Data/Find Patterns

28
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| Bento

Hour of Code

Code School

Join the Millions  %~"1' |
Learning to Code - -

>
|

Codecademy

L
= X

Khan Academy

with Codecademy

Coursera

MIT OpenCourseWare

W3Schools

Free Code Camp
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Data: the raw material—Representing information 1

4 Q/_‘\ HEI 99 ‘ﬁl, é}:l %l:[ Count the Dots—Binary Numbers 3
- K I—I 3 H:H EE Colour by Numbers—Image Representation 16

You Can Say That Again! —Text Compression 26
Card Flip Magic—Error Detection & Correction 35
Twenty Guesses—Information Theory 43
Putting Computers to Work—Algorithms 51
Battleships—Searching Algorithms 53
Lightest and Heaviest—Sorting Algerithms 72
Beat the Clock—Sorting Networks 80
The Muddy City—Minimal Spanning Trees 87
The Orange Game—Routing and Deadlock in Networks 93
Tablets of Stone—Network Communication Protocols 97
Telling Computers What To Do—Representing Procedures 105
An enrichment and extension -
) Treasure Hunt—Finite-State Automata 107
programme for primary-aged students
Marching Orders—Programming Languages 123
Really hard problems—intractability 129
The poor cartographer—Graph coloring 132
Tourist town—Dominating sets 146
Ice roads —Steiner trees 155
Created by
Sharing secrets and fighting crime-Cryptography 167
Tim Bell, lan H. Witten and Mike Fellows
Sharing secrets—Information hiding protocols 172
Adapted for classroom use by Robyn Adams and Jane McKenzie
The Peruvian coin flip—Cryptographic protocols 176
lllustrations by Matt Powell
Kid Krypto—Public-key encryption 188
2015 Revision by Sam Jarman
The human face of computing-interacting with computers 201
httpS//CSUﬂp|UggedOrg/eﬂ/ The chocolate factory—Human interface design 205
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Conversations with computers—The Turing test 220



“W 25 0> SIS

Worksheet Activity: Graph Coloring 1 Worksheet Activity: Graph Coloring 2 Worksheet Activity: Graph Coloring 3

Color in the countries ¢n this map with as few colors as possib'e, but make Colar in tha countries on this map with as few colors as possibie, nut make
Color in the countries on this map with as few colers as passible, but make sure that no two bordering countries are the same color. sure that no two bordering countries are the same color,
sure that no two bordering countries are the same color,

— v -
Facevsed under Crevtve Comaony 135 136 /,
: Bty z ] ) 3 inensed under Creative Comrions " ANEE AV, TR | BT I SR e
© 2005 Comper Scieace Unplugged (ciuntinpgged.org) Licensed vunder Creative Comron © 2043 Compuier Science Unpingged (csunplugea.crg)

L2015 Compurer Sefence Untivgged (osunplugred.org)

Licerzed wnder Creative Caimmonrs 137
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