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Dimension 1: Engineering
Design

Declarative
(Understands)

Procedural
(Will be or is able to)

The following topics are the initial ideas
that lead to this dimension for all
Americans:

¢ Problem-Solving
National Science Standards (ITA) 9C/P.
102 and G/P. 103; Atlas of Science
Literacy (Project 2061) Chapter 3;
National Math Standards P. 52

¢ Creativity and assessment
STL Chapter 5, Standard 8, P. 97,
Standard 9, P. 104

¢ Research Abilities
National Science Standards Teaching
Standard C P. 37; Project 2061 P. 22;
Atlas of Science Literacy P. 16-17

¢ Application of Engineering Design
Atlas of Science Literacy P. 33-35;
Engineering: An Introduction for High
School, Chapter 3, P. 83-112

¢ Reasoning
Atlas of Science Literacy P. 16-17, P.
127

All Americans will develop an
understanding of engineering design.

All Americans will understand that:

e Engineers design and conduct experiments,
as well as analyze and interpret data as it
relates to product design.

¢ Applying iteration is a part of the engineering
design process.

e That engineers create and evaluate
alternative design solutions.

e That not all problems can be solved with
engineering design.

e Optimal solutions depend on outcomes and
perspectives. For example, engineers,
funding sources, project managers, and
political and others are potential influences
on outcomes or solutions.

e Understand that engineering is the
application of many fields of study to the
problem solving process. “Atlas p17 9-12
SFAA 3A/H4”

All Americans will apply concepts of engineering
design to solve problems.

All Americans will:

¢ Apply a structured approach to solving problems
including: defining a problem, brainstorming,
researching and generating ideas, identifying criteria
and constraints, exploring possibilities, making a
model or prototype, evaluating the design using
specifications, and communicating results.

¢ Ask questions and make observations to help figure
out how things work.

e Learn that all products and systems are subject to
failure and that many products and systems can be
fixed.

¢ Troubleshoot as a way of finding out why something
does not work so that it can be fixed.

¢ Analyze and break down complex systems into their
component parts and explain the relationship and
interdependency of the part and the system.
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Dimension 2: Connecting

Engineering to Science, Technology,

and Mathematics

Declarative
(Understands)

Procedural
(Will be or is able to)

The following topics are the initial ideas that

lead to this dimension:

e Technological Literacy
e How things Work

All Americans will develop an understanding of the
essential concepts of and how to apply science,
technology, and mathematics as they pertain to
engineering.

All Americans will develop the

¢ Understanding of selected concepts from established
science, technology, and mathematics standards.
Through multiple experiences, students will

a.Understand properties of materials and how
conditions affect those properties “Atlas p29 9-12
SFAA p21”

b.Understand mathematical concepts, such as,
numeration, algebraic equations, and probability
and estimation. “Atlas p21 6-8 2C/2”

¢ Understanding that engineering solutions rely upon
the knowledge of science, technology, and
mathematics and prior results to define and provide
understanding of engineering problems.
“Engineering: An Introduction for High School p124”

Understand how scientific and mathematical models
are used to communicate and test design ideas and
processes “Atlas p29 9-12 SAFF p21”

Understand mathematical concepts are essential to
modeling. “Atlas p29 2C/2”

Understand how knowledge acquired in one context
can be applied in another. "Atlas p5 6-8 1A/M2”

All Americans will be able to
apply concepts of science,
technology, and mathematics to
engineering processes and
problems.

All Americans will

Apply their knowledge of science,
technology, engineering, and
mathematics to define, analyze, and
solve problems

Apply contemporary engineering tools in
the application of science, mathematics

and technology to define analyze, model
and prototype solutions to problems.

Analyze a device and explain the
principles of math and science used in
the design.
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Dimension 3: Nature of
Engineering

Declarative
(Understand)

Procedural
(Will be or is able to)

The following topics are the initial ideas
that lead to this dimension:

e Engineering Careers
¢ Engineering Practice

Links: Atlas of Science and Literacy (3A):
The Nature of Technology- Technology and
Science, pp. 55-78

All Americans will understand the
characteristics and broad scope of
engineering practice.

All Americans will know that

¢ Engineering is the application of knowledge of the
human made world, of physical and natural
science, and of mathematics for the benefit of
human kind.

e An engineer is a person who is trained in and uses
mathematical, scientific and technological
knowledge to solve practical problems.

¢ Engineering, society, and the natural world are in
relationships that influence each other over time.

¢ Engineering has continually improved the quality of
life, added business value, and significantly
influenced the global economy.

All American will be creative and
innovative in their thought
process and actions.

All Americans will be able to:

¢ Use a logical process for inquiry, solving
practical problems, critical thinking, and
innovation.

¢ Explain what engineers do

e Explain how engineers solve problems

¢ Explain the need for diversity in
engineering solutions.
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Dimension 4: Communication and
Teamwork

Declarative
(Understands)

Procedural
(Will be or is able to)

The following topics are the initial ideas that
lead to this dimension:

o Multidisciplinary Teamwork
e Communication

Links

Technology Standards (ITEA) 17

Atlas of Science Literacy, V2,

Project 2061, Communication Skills pp. 110-111

All Americans will understand that
engineers need to communicate
effectively as individuals and as members
of a team.

Americans will understand that:

e Complex problems, such as those faced by
engineers, are often better solved by teams
rather than by individuals.

o Effective individual and group
communication skills are learned attributes.

¢ Roles of team members are an important
aspect in learning to work collaboratively
and cooperatively.

e« Communication of ideas is effective when
appropriate media is used and knowledge
of your audience considered.

¢ Multidisciplinary and cross-functional teams
bring a variety of skills and perspectives
that enhance the engineering design and
problem solving processes.

Americans will be able to use effective
communication and teamwork skills to
acquire information and convey outcomes
to a variety of stakeholders.

Americans will be able to

¢ Use appropriate communication procedures,
including oral presentations and written
documentation using guidelines and style
standards.

¢ Communicate effectively using multiple
media.

¢ Practice interpersonal and group dynamic
skills, such as: cooperate with others,
advocate, influence, resolve conflict, and
negotiate.

e Function on multidisciplinary and cross-
functional teams.
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Dimension 5: Engineering and
Society

Declarative
(Understand)

Procedural
(Will be or is able to)

The following topics are the initial ideas
that lead to this dimension:

¢ Human Factor
o Attitude

Links:

- Standard 4,5, 6 Technology Standards

(ITEA)

- Atlas of Science and Literacy (3A): The
Nature of Technology- Technology and
Science, pp. 55-78

Atlas of Science and Literacy (4-6):

NES (std F): Science and Technology in
Local Challenges, pp. 140-141

All Americans will understand that
engineering is an ethical human endeavor
intended to address the needs of a global

society.
Americans will understand that:

¢ Engineering is a human endeavor that has
been practiced as long as humans have had
needs.

¢ Results and use of engineered products and
systems impact global, economic, cultural,
environmental, and societal contexts in both
expected and unexpected ways.

¢ Engineering itself is neither positive nor
negative, but the use of engineered outcomes
can have desirable and undesirable
conseqguences.

¢ Development and use of engineered products
and systems affect the way people of different
cultures live, the kind of work they do, and the
decisions they have to make.

All Americans will be able to investigate
and analyze the impact of engineering on a
global society.

Americans will be able to:

¢ Investigate and analyze the impact of
engineering from multiple perspectives, such
as, economic, environmental, social,
political, ethical, health and safety.

¢ Investigate and explain the positive and
negative results of engineering.

o Explain that ethical considerations are
important in the development, selection, and
use of engineered products and systems.
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K-12 Engineering/Engineering Technology Guidelines Meeting
Attendees

Attendees 2007

Ray Haynes, Committee Chair
Director, University Strategic Alliances
Northrop Grumman Corporation

One Space Park E1/5024

Redondo Beach, CA 90278

Email: ray.haynes@ngc.com

Phone: 310.812.5572

Pam Newberry, Facilitator

Project Lead The Way

Director of Strategic Curricula Initiatives
177 Stone Meadow Lane

Wytheville, VA 24382

Email: pampltw@embargmail.com
Phone: 276.228.6502

Richard Blais

Vice President of State & Corporate
Project Lead the Way

Relations

747 Pierce Road

Clifton Park, NY 12065

Email: dblais@att.net

Phone: 518.877.6491

Fax: 518.877.5892

Laura Bottomley

Director, Women in Engineering and K-12
Outreach Programs (ASEE)

North Carolina State University

College of Engineering

118 Page Hall

Box 7904

Raleigh, NC 27695

Email: laurab@eos.ncsu.edu

Phone: 919.515.2315

Sheri Brodeur

University Relations Program Manager
Hewlett-Packard Co.

165 Dascomb Road

MS 2/B13

Andover, MA

01810

Email: sheri.brodeur@hp.com

Phone: 978.474.3488

Judy Cara

Community Relations Manager

Intel Corporation

1575 Garden of the Gods Road
Mail Stop GG1-11E-1008-B9
Colorado Springs, CO 80907-3415
Email: judith.m.cara@intel.com
Phone: 719.273.1456

Fax: 719.273.1602

Patricia Currier

NASA Headquarters

300 E. St. SW

Washington, DC 20546

Email: patricia.a.currier@nasa.gov
Phone: 202.358.2334

Fax: 202.358.2682

Richard Grimsley

Vice President of Programs
Project Lead The Way
747 Pierce Road

Clifton Park, NY 12065
Email: rgrimsley@pltw.org
Phone: 518.877.6491
Fax: 518.877.6260

Kevin Hamilton

Technical Manager

US Networking Academies
CISCO Systems

CCIE #1582

126 So. Main St.
Versalilles, KY 40383
Email: khamilto@cisco.com
Phone: 859.879.5105
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Jan Morrison

Executive Director
Teaching Insitutie for Essentional
Science(TIES)

John Hopkins Univeristy
810 Wyman Park Drive
Suite 100A

Balitimore, MD 21211
Email: Jan2468@aol.com
Phone: 410.243.5006
Fax: 410 516-0264

Michael O’Hair

Associate Dean for Engagement
Purdue University

Knoy Hall of Technology, Room 467B
401 Grant St

W. Lafayette, IN 47907-2021

Email: mtohair@purdue.edu

Phone: 765.494.2554

Fax: 765.494.0486

Greg Pearson

Program Officer

National Academy of Engineering (NAE)
500 Fifth St, NW

Keck 1048

Washington, DC 20001

Email: gpearson@nae.edu

Phone: 202.334.2282

Fax: 202.334.2290

Erin Peters

Assistant Professor of Education
College of Education and Human
Development George Mason University
4400 University Drive

MSN 4B3 Fairfax, VA 22030

Email: erin.e.peters@nasa.gov
Phone: 703-993-9695

Chell Roberts

Chair, College of Technology and
Applied Sciences

Dept. of Eng. Academic Center
Arizona State University East
7001 E. Williams Field Rd. Bldg 20
Mesa, AZ 85212

Email: chell.roberts@asu.edu
Phone: 480.727.2727

Fax: 480.727.1773

Steve Smalley

Advisory Engineer

Northrop Grumman Corporation
MS F28

7323 Aviation Blvd.

Baltimore, MD 21240

Email: steve.smalley@ngc.com
Phone: 410.765.0580

Anne Spence

Assistant Professor

University of Maryland, Baltimore
County

Department of Mechanical Engineering
1000 Hilltop Circle

Baltimore, MD 21250

Email: aspence@umbc.edu

Phone: 410.455.3308

Fax: 410.455.1052

Gary Stewardson

Associate Professor

Utah State University & NCETE
Department of Engineering &
Technology Education

6000 Old Main Hill

Logan, UT 84322-6000

Email: gstew@cc.usu.edu
Phone: 435.797.1806

Fax: 435.797.2567

Joe Tidwell

Director, Industry & Community Ed.
Liaison

College and Industry Partnership
Division

(CIDP) of ASEE

College of Technology and Applied
Sciences

7001 E. Williams Field Rd.

Sutton Building

Mesa, AZ 85212

Email: Joseph.Tidwell@asu.edu
Phone: 480-727-1512

Fax: 480.727.1089
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Samuel Truesdale

Manager of Employee Development
Rolls-Royce Corporation

2001 South Stibbs Ave

Speed Code T-13

Indianapolis, IN 446206-0420
Email: Samuel.L.Truesdale@rolls-
Royce.com

Phone: 317.230.8671

Fax: 317.230.6391

Tom White

Director of Operations & Technology
Project Lead The Way

747 Pierce Road

Clifton Park, NY 12065

Email: 518.877.6491 c320

Fax: 517.877.6260

Patti Curtis

Managing Director, Washington Office
Museum of Science, Boston

National Center for Technological
Literacy

Phone: 571.237.6367

Email: curtisp@mos.org

Liz Parry

RAMP-UP Project Director

Recognizing Accelerated Math Potential
in Underrepresented People NCSU
College of Engineering

Email: eaparry@ncsu.edu

Eugenio Basualdo

Associate Professor & Graduate Studies
Coordinator

New York State United Teachers
(NYSUT/AFT)
Vocational-Technical Education
201 Rich Hall

SUNY at Oswego

Email: basualdo@oswego.edu
Phone: 315.341.2229

Fax: 315.341.3062

Peggy Vavalla

DuPont Office of Education
Experimental Station 357/226
Wilmington, DE 19880-0357
302-695-6786

Ashok Agrawal

Dean of Mathematics, Science,
Engineering and Technologies
St. Louis Community College
3400 Pershall Road

St. Louis, MO 63135-1499
Email: aagrawal @stlcc.edu
Phone: 314-513-4535

Fax: 314-513-4047
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Attendees 2006

Ashok Agrawal

Dean of Mathematics, Science,
Engineering and Technologies
St. Louis Community College

Eugenio Basualdo

Associate Professor and Graduate
Studies Coordinator

New York State United Teachers

Richard Blais

Vice President of State & Corporate
Relations

Project Lead The Way, Inc.

Laura Bottomley

Director, Women in Engineering & K12
Outreach Programs (ASEE)

North Carolina State University College
of Engineering

Sheri Brodeur
University Relations Program Manager
Hewlett-Packard Co.

Phyllis S. Buchanan
Manager, DuPont Office of Education

Barry Burke

Director, Engineering by Design
Center to Advance the Teaching of
Technology & Science (CATTS)

Judy Cara
Community Relations Manager
Intel Corporation

Cheryl Carrier
Manager- Ford PAS

Sam Cox
Project Lead The Way, Inc.

Patricia Currier

NASA Headquarters

Martha Cyr
Director of K12 Outreach
Worchester Polytechnic Institute

Norman Fortenberry
Director- CASEE
National Academy of Engineering (NAE)

Nancy Greco
Distinguished Engineer
IBM Next Generation Computing

Richard Grimsley
Vice President of Programs
Project Lead The Way, Inc.

Kevin Hamilton
Technical Manager
US Networking Academies

Rick Larkey

Special Project Consultant

National Alliance for Partnerships in
Equity

Jan Morrison

Executive Director

Teaching Institute for Essential
Sciences (TIES)

John Hopkins University

Ray Morrison, President

ACETS

Associates for Continuing Education in
Technology & Science

Pam Newberry, Facilitator
Director of Strategic Curricula
Initiatives

Project Lead The Way, Inc.

Michael O’Hair
Associate Dean for Engagement
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Purdue University

Frank Owens

Associate Executive Director of
Professional Programs

National Science Teachers Association

Greg Pearson
Program Officer
National Academy of Engineering (NAE)

Erin Peters

Albert Einstein Distinguished Educator
Fellow

NASA Headquarters

Chell Roberts

Chair, College of Technology and
Applied Sciences

Department of Engineering Academic
Center

Jim Rubillo

Executive Director

National Council of Teachers of
Mathematics

Mike Shannon

Director of Professional Services
National Council of Examiners of
Engineering and Surveying (NCEES)

Nancy Shaw

Director

North Carolina Project Lead The Way
Duke University Pratt School of
Engineering

Deborah Shuler
E.L.T. Project Manager
Sinclair Community College

Steve Smalley
Advisory Engineer
Northrop Grumman Corporation

Anne Spence

Assistant Professor

University of Maryland, Baltimore
County

Yvonne Spicer

Associate Director K-12

National Center for Technological
Literacy

Ken Starkman
International Technology Education
Association

Gary Stewardson
Associate Professor
Utah State University & NCETE

Joe Tidwell

Director, Industry & Community Ed.
Liaison

College and Industry Partnership
Division (CIDP) of ASEE

Samuel Truesdale
Manager of Employee Development
Rolls-Royce Corporation

Tom White
Director of Operations & Technology
Project Lead The Way, Inc.

Richard Wright
Director for Programs & Technology
Lockheed Martin Aeronautics Co.

Malinda Zarske

Pre-College Engineering Coordinator
Integrate Teaching & Learning Lab
University of Colorado at Boulder
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