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PRIVATE SECTOR PROGRAMS THAT ENGAGE
STUDENTS IN STEM

THURSDAY, JANUARY 9, 2014

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON RESEARCH AND TECHNOLOGY
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,
Washington, D.C.

The Subcommittee met, pursuant to call, at 10:06 a.m., in Room
2318 of the Rayburn House Office Building, Hon. Larry Bucshon
[Chairman of the Subcommittee] presiding.
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U.S. HOUSE OF REPRESENTATIVES
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY
SUBCOMMITTEE ON RESEARCH AND TECHNOLOGY

HEARING CHARTER
Private Sector Programs that Engage Students in STEM

Thursday, January 9, 2014
10:00 a.m. — 12:00 p.m.
2318 Rayburn House Office Building

Purpose

On Thursday, January 9, 2014, the Subcommittee on Research and Technology will hold
a hearing to review science, technology, engineering and mathematics (STEM) education
initiatives developed and conducted by private organizations to learn what is being done by these
organizations and industry to support STEM education and to ensure the federal government can
leverage, not duplicate, these initiatives.

Witnesses

Panel I

e Mr. Dean Kamen, Founder, For Inspiration and Recognition of Science and Technology
(FIRST), Founder and President, DEKA Research & Development Corporation

s Mr. Hadi Partovi, Co-founder and CEO, Code.org

¢ Dr. Kemi Jona, Director, Office of STEM Education Partnerships, Research Professor,
Learning Sciences and Computer Sciences, Northwestern University

¢ Dr. Phillip Cornwell, Vice President for Academic Affairs, Professor of Mechanical
Engineering, Rose-Hulman Institute of Technology

Panel 11

e Ms. Ellana Crew, 12" Grade, South River High School, Edgewater, Maryland

o Mr. Brian Morris, 12" Grade, Chantilly Academy, Chantilly, Virginia

e Mr. Daniel Nette, 11% Grade, George Mason High School, Falls Church, Virginia

¢ Mr. Vishnu Rachakonda, 12" Grade, Eleanor Roosevelt High School, Greenbelt, Maryland

Overview

The Administration’s fiscal year 2014 (FY 14) budget request proposed over $3 billion
across over thirteen different agencies of the federal government for science, technology,
engineering and mathematics (STEM) education, a 6.7 percent increase over FY12 enacted
levels. Despite this level of federal spending, American students rank 26" in math and 21% in
science among the 34 nations who comprise the Organization for Economic Cooperation and
Development in a survey reported last month.! Over 510,000 students age 15-16 years old were
surveyed in 2012 with standardized testing methods.

! http://www.oecd.org/pisa‘keyfindings/PISA-2012-results-US pdf




This survey also reported:

“...the Slovak Republic, which spends around USD 53 000 per student, performs at the
same level as the United States, which spends over USD 115 000 per student. Similarly,
Korea, the highest-performing OECD country in mathematics, spends well below the
average per-student expenditure.”

STEM and the American Workforce

A STEM-educated workforce is necessary for preserving American capacity for
innovation and discovery and for ensuring U.S. economic strength and competitiveness in the
international marketplace of the 21% century. According to the National Science Board Science
and Engineering Indicators 2012, “the S&E workforce has for decades grown faster than the total
workforce... The number of workers in S&E occupations grew from about 182,000 in 1950 to
5.4 million in 2009.”* As demand for skilled STEM workers continues to grow the U.S. will
work to produce the workers required to fill those employment needs. The looming retirements
of the baby-boomer generation and current unemployment rates have exacerbated a U.S.
workforce in flux for many generations.

According to a 2007 report from the U.S. Department of Labor, “[i]ndustries and firms
dependent upon a strong science and math workforce pipeline have launched a variety of
programs that target K-12 students and undergraduate and graduate students in STEM fietds.”
Finding ways to improve STEM education activities beyond the scope of the federal government,
including best practices, is key to the future technical and economic competitiveness of our
nation.

Many industry sectors, non-profit organizations, entrepreneurs and educational
institutions are working in a variety of ways in order to bolster the STEM related workforce
pipeline. Involvement in K-12 initiatives and support for undergraduate and graduate work fail
within the broad scope of these STEM initiatives. Partnerships with education providers, STEM
focused competitions, and other opportunities have become important pieces of private sector
efforts to strengthen the STEM workforce. Industry and philanthropic organizations may offer
financial or technical support for students, professional development opportunities for teachers,
and technology for classrooms as a way to encourage interest in and support for STEM
education. Understanding the work these organizations are undertaking in the STEM fields will
inform the federal government’s role, help to reduce duplication of effort, and leverage existing
programis.

% National Science Board. 2012. Science and Engineering Indicators 2012. Arlington, VA: National Science
Foundation (NSB 12-01). P. 3-8.

* http://fwww.doleta.gov/Youth_services/pdf/STEM_Report_4%2007.pdf, p. 6
2
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Chairman BUCSHON. The Subcommittee on Research and Tech-
nology will come to order.

Good morning, everyone. Welcome to today’s hearing titled “Pri-
vate Sector Programs that Engage Students in STEM,” which we
all know is a very important subject.

In front of you are packets containing the written testimony, bi-
ographies and Truth in Testimony disclosures for today’s witnesses.
I now recognize myself for five minutes for an opening statement.

I am happy to call to order the first Research and Technology
Subcommittee hearing of the new year. Today we will learn about
private sector initiatives in science, technology, engineering and
mathematics, or STEM, education and how these companies, busi-
nesses and organizations engage students in these important fields.

A report released by the National Science Board in 2012 indi-
cates that the science and engineering workforce historically grows
faster than the total workforce. Although the science and engineer-
ing growth rate has maintained a higher rate than the total work-
force, the last decade has seen much lower growth.

One of the most essential aspects to keeping America at the fore-
front of STEM innovation, advancement and development is engag-
ing students at a young age and keeping them interested in pur-
suing STEM degrees and careers.

As a cardiothoracic surgeon and father of four children between
the ages of 9 and 20, I understand that such programs and activi-
ties are necessary to enhance America’s economic growth and com-
petitiveness. With the federal government spending nearly $3 bil-
lion across 13 federal agencies on STEM education programs each
year, we must ensure the government is leveraging rather than du-
plicating private sector STEM education initiatives.

Our hearing today will provide a unique opportunity for our first
panel of witnesses to discuss the innovative projects and programs
taking place at their private sector business and educational insti-
tutions, and for our second panel of witnesses to discuss their per-
sonal experiences with these types of initiatives.

I look forward to hearing from all of our witnesses and I would
like to thank them for their participation and offering their time
and insight into the private sector’s success in STEM education.

[The prepared statement of Mr. Bucshon follows:]

PREPARED STATEMENT OF SUBCOMMITTEE ON RESEARCH AND TECHNOLOGY
CHAIRMAN LARRY BUCSHON

I am happy to call to order the first Research and Technology Subcommittee hear-
ing of the year. Today we will learn about private sector initiatives in science, tech-
nology, engineering and mathematics, or STEM, education and how these compa-
nies, businesses and organizations engage students in these important fields.

A report released by the National Science Board in 2012 indicates that the science
and engineering workforce historically grows faster than the total workforce. Al-
though the science and engineering growth rate has maintained a higher rate than
the total workforce, the last decade has seen much lower growth.

One of the most essential aspects to keeping America at the forefront of STEM
innovation, advancement and development is engaging students at a young age and
keeping them interested in pursuing STEM degrees and careers.

As a cardiothoracic surgeon and father of four children between the ages of 9 and
20, I understand that such programs and activities are necessary to enhance Amer-
ica’s economic growth and competitiveness.

With the federal government spending nearly $3 billion dollars across thirteen
federal agencies on STEM education programs each year, we must ensure the gov-
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ernment is leveraging rather than duplicating private sector STEM education initia-
tives.

Our hearing today will provide a unique opportunity for our first panel of wit-
nesses to discuss the innovative projects and programs taking place at their private
sector business and educational institutions, and for our second panel of witnesses
to discuss their personal experiences with these types of initiatives.

I look forward to hearing from all of our witnesses and I would like to thank them
for their participation and offering their time and insight into the private sector’s
success in STEM education.

Chairman BUCSHON. At this point I recognize the Ranking Mem-
ber, the gentleman from Illinois, for an opening statement, five
minutes.

Mr. LipiNskI. Thank you, Chairman Bucshon. I want to thank all
of our witnesses for being here today.

One of the reasons that I had joined this Committee when I first
came to Congress is because of my strong interest in working to
improve math and science education in this country. I am one of
only a dozen engineers in the House and Senate, and my wife was
a math major in college and, unlike me, her STEM training led her
directly into a career as an actuary. So from my own family experi-
ences and what I have seen and heard from others, I am very
aware of how important it is that we do a good job of engaging and
educating our students at all levels in STEM fields.

But with the release last month of the latest PISA results, we
were reminded yet again of the troubling statistics on the state of
U.S. math and science education. U.S. K-12 students rank in the
middle of the pack in international comparisons of math and
science aptitude. We see the problems at all job levels. I am con-
stantly hearing from manufacturing companies in my district that
they have a hard time finding employees who have even basic math
and science skills. In higher education, we have far too few stu-
dents pursuing and completing degrees in certain STEM fields to
meet the needs of domestic industry. For example, less than 2.4
percent of college students graduate with a degree in computer
science, despite tremendous demand for these skills, and that num-
ber has dropped over the last decade.

Our troubles start from the earliest grades and are part of a neg-
ative feedback cycle that we have to break. Students who aren’t
learning the necessary skills by the time they graduate high school
are much less likely to pursue, and to succeed, in STEM fields in
college. When we lose an undergraduate student from a STEM
field, we lose a scientist or engineer who could potentially pursue
a career in teaching the next generation.

We know these to be complex problems with no easy or one-size-
fits-all solution. That is why partnerships between the private sec-
tor, Federal and state governments, colleges, universities, local
school districts, national labs, science museums, zoos and aquaria,
and all types of nonprofits are more important today than ever.
The United States still has some of the best K-12 schools, colleges
and universities in the world, and our top students at all levels
compete easily with the top students from around the world. That
is why I am glad we have witnesses here today that can speak to
the types of STEM partnerships needed to engage young minds at
an early age and keep them engaged in STEM fields. In particular,
Northwestern University’s Office of STEM Education Partnerships
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connects K-12 teachers and students to world-class STEM re-
sources of Northwestern University and corporations in the state of
Illinois such as Boeing, Baxter, Google, Hewlett Packard, IBM and
more. I am especially proud as a graduate of Northwestern with
my degree in mechanical engineering.

Today’s hearing focuses on private sector and university STEM
engagement programs. I look forward to hearing from these accom-
plished individuals who have dedicated their careers to improving
STEM engagement and learning in their communities and across
the Nation. I also look forward to hearing from the students who
have participated in the FIRST Robotics competition.

But I also want to say a few words about the Federal role in this
partnership. The federal government invests $3 billion in STEM
education across 14 agencies. While that is a large dollar figure, it
is important to put that number in perspective. Less than half of
that is focused at the K-12 level. Federal investments in K-12 edu-
cation overall account for only ten percent of total U.S. funding for
K-12 education, and the Federal share of STEM funding is likely
much less than ten percent. So the Federal role is limited, but it
is also unique and necessary.

The National Science Foundation is the single most important
source of research, development, and testing of innovative new
models for STEM education. The federal government also has an
unrivaled ability to convene stakeholders and to leverage private
sector investment in STEM education. Entrepreneurs like Mr.
Kamen and Mr. Partovi did not have to start from scratch. They
are smart businessmen investing in, perfecting, and expanding evi-
dence-based ideas and programs. So while the federal government
cannot begin to solve our STEM education challenges alone, we
would be remiss to ignore the important role the government does
play. I hope that this Committee will continue to exercise its over-
sight authority to ensure that we get the most out of our relatively
small but critical Federal STEM education programs.

I want to thank Chairman Bucshon again for calling this hear-
ing, and the witnesses as well for taking the time today to offer
their insights and experiences.

With that, I will yield back.

[The prepared statement of Mr. Lipinski follows:]

PREPARED STATEMENT OF SUBCOMMITTEE ON RESEARCH AND TECHNOLOGY
RANKING MINORITY MEMBER DANIEL LIPINSKI

Thank you, Chairman Bucshon, and thank you to all of the witnesses for being
here today. One of the reasons I joined this Committee is because of my strong in-
terest in working to improve math and science education in this country. I am one
of only a dozen members of the House and Senate who has an engineering degree.
My wife was a math major in college and—unlike me—her STEM training led her
directly into a career as an actuary. From our own family experiences and what I
have seen over the years, I am very aware of how important it is that we do a good
job of engaging and educating our students at all levels in STEM fields.

But with the release last month of the latest PISA results, we were reminded yet
again of the troubling statistics on the state of U.S. math and science education.
U.S. K-12 students rank in the middle of the pack in international comparisons of
math and science aptitude. We see the problems at all job levels. I constantly hear
from manufacturers back home that they have a hard time finding employees who
have even basic math and science skills. In higher education we have far too few
students pursuing and completing degrees in certain STEM fields to meet the needs
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of domestic industry. For example, less than 2.4% of college students graduate with
a degree in computer science, despite tremendous demand for these skills, and that
number has dropped over the last decade.

Our troubles start from the earliest grades and are part of a negative feedback
cycle that we must break. Students who aren’t learning the necessary skills by the
time they graduate high school are much less likely to pursue, and to succeed, in
STEM fields in college. When we lose an undergraduate student from a STEM field,
we lose a scientist or engineer who could potentially pursue a career in teaching
the next generation.

We know these to be complex problems with no easy or one-size-fits-all solution.
That’s why partnerships between the private sector, Federal and state governments,
colleges, universities, local school districts, national labs, science museums, zoos and
aquaria, and all types of nonprofits are more important than ever. The U.S. still
has some of the best K-12 schools, colleges, and universities in the world, and our
top students at all levels compete easily with the top students from around the
world. That’'s why I'm glad we have witnesses here today that can speak to the
types of STEM partnerships needed to engage young minds at an early age and
keep them engaged in STEM fields. In particular, Northwestern University’s Office
of STEM Education Partnerships connects K-12 teachers and students to the world-
class STEM resources of Northwestern University and corporations in the state of
Illinois such as Boeing, Baxter, Google, Hewlett Packard, IBM, and more.

Today’s hearing focuses on private sector and university STEM engagement pro-
grams. I look forward to hearing from these accomplished individuals who have
dedicated their careers to improving STEM engagement and learning in their com-
munities and across the nation. I also look forward to hearing from the students
who have participated in the FIRST Robotics competition.

But I also want to say a few words about the federal role in this partnership. The
Federal Government invests $3 billion in STEM education across 14 agencies. While
that is a large dollar figure, it’s important to put that number in perspective. Less
than half of that is focused at the K-12 level. Federal investments in K-12 edu-
cation overall account for only 10 percent of total U.S. funding for K-12 education,
and the federal share of STEM funding is likely much less than 10 percent. So the
federal role is limited, but it is also unique and necessary. The National Science
Foundation is the single most important source for research, development, and test-
ing of innovative new models for STEM education.

The federal government also has an unrivaled ability to convene stakeholders and
to leverage private sector investment in STEM education. Entrepreneurs like Mr.
Kamen and Mr. Partovi did not have to start from scratch. They are smart business-
men investing in, perfecting, and expanding evidence-based ideas and programs. So
while the federal government cannot begin to solve our STEM education challenges
alone, we would be remiss to ignore the important role the government does play.
I hope that this Committee will continue to exercise its oversight authority to en-
sure that we get the most out of our relatively small, but critical federal STEM edu-
cation programs.

I want to thank Chairman Bucshon again for calling this hearing, and the wit-
nesses as well for taking the time to offer their insights and experiences with us
today. And with that, I yield back.

Chairman BUCSHON. Thank you, Mr. Lipinski.

I now recognize the Chairman of the full Committee, the gen-
tleman from Texas, Mr. Smith.

Chairman SMITH. Thank you, Mr. Chairman.

First of all, let me comment on the atmosphere I ran into when
I entered the room before the hearing officially began and the gavel
came down, because it was an atmosphere unlike almost any other
hearing I have walked into. The atmosphere was almost festive,
and people were excited because they are interested in this subject,
and I think we are excited also about what we are going to hear
from our witnesses today in the case of both panels. This is a sub-
ject that fascinates us, I think, and we all realize it is absolutely
a key to the future prosperity of this country. So it was fun to walk
into that kind of an environment.

Mr. Chairman, to achieve the innovations of tomorrow, we must
better educate American students today. The federal government
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spends nearly $3 billion each year on science, technology, engineer-
ing and math education activities. These programs are found pri-
marily at the National Science Foundation and the Department of
Education.

Today we will hear from leaders and experts from private sector
organizations that focus on engaging students in STEM education.
Two of them were established for this express purpose. We need to
learn what is taking place outside of the federal government so we
can be sure we are not spending taxpayer dollars on duplicative
programs, and we need to more effectively use taxpayers’ dollars to
gain the most benefit for our students and our country. It is critical
to understand what is working and how we can build on that suc-
cess.

The leaders of these organizations and the student participants
here today are in a good position to provide us with useful informa-
tion.

A well-educated and trained STEM workforce will promote our
future economic prosperity. But we must persuade our Nation’s
youth to study science and engineering so they will want to pursue
these careers. Great strides are being made in STEM education by
the organizations represented here today, FIRST and Code.org, and
by institutions like the Rose-Hulman Institute of Technology and
Northwestern University.

Unfortunately, American students still lag behind students of
other nations when it comes to STEM education. American stu-
dents, according to one poll, rank 26th in math and 21st in science.
This is not the record of a country that expects to remain a world
leader.

We need to ensure that young adults have the scientific and
mathematic skills to strive and thrive in a technology-based econ-
omy. You can’t have innovation without advances in technology,
and the STEM students of today will lead us to the cutting-edge
technologies of tomorrow.

The students participating in our second panel are proof that a
STEM education can prepare our next generation of scientists, en-
gineers, entrepreneurs and leaders.

Mr. Chairman, thank you, and I look forward to hearing from
our witnesses today.

[The prepared statement of Mr. Smith follows:]

PREPARED STATEMENT OF FULL COMMITTEE CHAIRMAN LAMAR S. SMITH

To achieve the innovations of tomorrow, we must better educate American stu-
dents today. The federal government spends nearly $3 billion dollars each year on
science, technology, engineering and math (STEM) education activities. These pro-
grams are found primarily at the National Science Foundation and the Department
of Education.

Today we will hear from leaders and experts from private sector organizations
that focus on engaging students in STEM education. Two of them were established
for this express purpose.

We need to learn what is taking place outside of the federal government so we
can be sure we are not spending taxpayer dollars on duplicative programs. And we
need to more effectively use taxpayers’ dollars to gain the most benefit for our stu-
dents and our country.

It is critical to understand what is working and how we can build on that success.
The leaders of these organizations and the student participants here today are in
a good position to provide us with useful information.
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A well-educated and trained STEM workforce will promote our future economic
prosperity. But we must persuade our nation’s youth to study science and engineer-
ing so they will want to pursue these careers.

Great strides are being made in STEM education by the organizations represented
here today, FIRST and Code.org, and by institutions like the Rose-Hulman Institute
of Technology and Northwestern University. Unfortunately, American students still
lag behind students of other nations when it comes to STEM education. American
students according to one poll rank 26th in math and 21st in science. This is not
the record of a country that expects to remain a world leader.

We need to ensure that young adults have the scientific and mathematic skills
to strive and thrive in a technology-based economy. You can’t have innovation with-
out advances in technology. And the STEM students of today will lead us to the cut-
ting-edge technologies of tomorrow.

The students participating in our second panel are proof that a STEM education
can prepare our next generation of scientists, engineers, entrepreneurs and leaders.
I look forward to hearing about the STEM programs and activities of our witnesses.

Chairman BUCSHON. Thank you, Chairman.

I now recognize the Ranking Member, the gentlelady from Texas,
Ms. Johnson, for her opening statement.

Ms. JOHNSON. Thank you very much, Mr. Chairman, and thank
you for holding this hearing.

I would like to start by asking all of the students that are
present to stand. I want to congratulate you, and I am truly im-
pressed by your leadership and your accomplishments. You should
be very proud because you will be our leaders of tomorrow. Thank
you for standing.

Unfortunately, too many students across the country do not have
the opportunities to participate in inspiring STEM activities or to
receive a high-quality STEM education. Once again, our students
were just in the middle of the pack in the latest international test
of science and math proficiency. I had a long visit just last night
with the minister of education from Japan, and we talked about
that a lot.

We can no longer depend on our top few percent to maintain a
strong and vibrant economy with good, high-paying jobs in our own
communities. Our competitive edge will be lost if we do not vastly
improve STEM education in this country for all of our students.

We know that this is a complex challenge that no entity can
solve alone. There is no silver bullet. And there is a role for all the
key stakeholders, public and private. Today we hear from two en-
trepreneurs and two education leaders in STEM education. I con-
gratulate them for their important work and thank them for taking
the time to provide their insight to this Committee today.

But I also want to emphasize the important and unique role of
the federal government in improving STEM education. Many Fed-
eral STEM programs, including those supported by the National
Science Foundation and the Department of Education, are making
a difference in universities, community colleges, and K-12 across
the nation. There are also many valuable programs being funded
through other Federal science agencies, such as NASA, NOAA and
the Department of Energy. These agencies are filled with thou-
sands of scientists and engineers who can make a difference in
their own communities for students across the country. As working
STEM professionals, the real life work that they do using STEM
is so inspiring to our students. Take an astronaut to the classroom.
You will see what I am talking about.
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But the Federal role is more than that. The National Science
Foundation is the premier STEM education research organization
in the country. For decades, NSF has been a leader in developing
the most effective and inspiring STEM curricula and programs in
and out of the classroom. When the private sector invests in STEM
education, they are looking for proven programs with proven out-
comes. The National Science Foundation more than any other orga-
nization is responsible for building that evidence base. I hope this
Committee will continue to exercise its responsibility to conduct
oversight of NSF’s and other agencies’ STEM education programs.

Today, though, I look forward to hearing from the experts on the
first panel about their programs and how we measure that impact.
I also look forward to hearing from the students about what ini-
tially sparked their interest in STEM, and what role their teachers,
parents and other mentors have played in helping them to reach
their goals.

I thank all of you for being here today to share this experience.
I want to see the United States move from 26 to one. When I came
here over 20 years ago, we were number 18. We are going back-
wards. We are challenged. We have got to meet that challenge.
Thank you.

[The prepared statement of Ms. Johnson follows:]

PREPARED STATEMENT OF FULL COMMITTEE RANKING MEMBER
EDDIE BERNICE JOHNSON

Good morning and thank you Chairman Bucshon for holding this hearing. I want
to start by congratulating the students who are here today and welcoming you to
the Committee. I am truly impressed by your leadership and your accomplishments,
and you should all be very proud.

Unfortunately, too many students across the country do not have opportunities to
participate in inspiring STEM activities or to receive a high quality STEM edu-
cation. Once again, our students were just in the middle of the pack in the latest
international test of science and math proficiency. We can no longer depend on our
top few percent to maintain a strong and vibrant economy with good, high-paying
jobs in our own communities. Our competitive edge will be lost if we do not vastly
improve STEM education in this country for all of our students.

We know that this is a complex challenge that no one entity can solve alone.
There is no silver bullet. And, there is a role for all the key stakeholders, public
and private. Today we hear from two entrepreneurs and two education leaders in
STEM education. I congratulate them for their important work and thank them for
taking the time to provide their insight to the Committee today.

But I also want to emphasize the important and unique role of the federal govern-
ment in improving STEM education. Many Federal STEM programs, including those
supported by the National Science Foundation and the Department of Education,
are making a difference in universities, community colleges, and K-12 schools
across the nation. There are also many valuable programs being funded through
other federal science agencies, such as NASA, NOAA, and the Department of En-
ergy. These agencies are filled with thousands of scientists and engineers who can
make a difference in their own communities and for students across the country.
As working STEM professionals, the real life work that they do using STEM is so
inspiring to our children.

But the federal role is more than that. The National Science Foundation is the
premier STEM education research organization in the country. For decades, NSF
has been a leader in developing the most effective and inspiring STEM curricula
and programs in and out of the classroom. When the private sector invests in STEM
education, they are looking for proven programs with proven outcomes. NSF, more
than any other organization, is responsible for building that evidence base. I hope
this Committee will continue to exercise its responsibility to conduct oversight of
NSF’s and other agencies’ STEM education programs.
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Today though, I look forward to hearing from the experts on the first panel about
their programs and how they measure impact. I also look forward to hearing from
the students about what initially sparked their interest in STEM, and what role
their teachers, parents, and other mentors have played in helping them to reach
their goals. Thank you all for being here today to share your experiences with us.

Chairman BUCSHON. Thank you.

If there are Members who wish to submit additional opening
statements, your statements will be added to the record at this
point.

At this time I am going to introduce our first panel of witnesses.
Our first witness today is Mr. Dean Kamen. Mr. Kamen is an in-
ventor and entrepreneur and the founder of For Inspiration and
Recognition of Science and Technology, otherwise known as FIRST,
and founder and President of DEKA Research and Development
Corporation.

Our second witness is Mr. Hadi Partovi. Mr. Partovi is an entre-
preneur and an investor who was on the founding teams of Tellme
and iLike, and worked on Facebook, Dropbox and others as an in-
vestor and startup advisor. He co-founded the education nonprofit
Code.org. Mr. Partovi is a graduate of Harvard.

Our third witness is Dr. Kemi Jona. Dr. Jona is a Professor of
Learning Sciences and Computer Science at Northwestern Univer-
sity. He is the founder and Director of Northwestern’s Office of
STEM Education Partnerships. Dr. Jona holds a Ph.D. from North-
western and a B.S. in computer science and psychology from the
University of Wisconsin-Madison.

Our fourth witness, from my district, is Dr. Phillip Cornwell,
Vice President for Academic Affairs and Professor of Mechanical
Engineering at Rose-Hulman Institute of Technology in Terre
Haute. Dr. Cornwell received his B.S. degree in mechanical engi-
neering from Texas Tech University and his M.A. and Ph.D. from
Princeton.

Our witnesses should know spoken testimony is limited to five
minutes. There will be some latitude given.

And I now recognize Mr. Kamen for five minutes to present his
testimony.

TESTIMONY OF MR. DEAN KAMEN, FOUNDER,
FOR INSPIRATION AND RECOGNITION
OF SCIENCE AND TECHNOLOGY (FIRST),
FOUNDER AND PRESIDENT,
DEKA RESEARCH &
DEVELOPMENT CORPORATION

[video]

Mr. KAMEN. You have to do what the voice of God tells you.

Firstly, thank you, Chairman Smith, thank you, Chairman
Bucshon, thank you, Ranking Member Lipinski, and thank you,
Ranking Member Johnson. Each one of you has made comments
that make this seem like it is going to be real easy. I think every-
body understands the problem, everybody understands the impor-
tance of reinvigorating the entire generation of American kids to be
leaders in the world in science and tech.

Maybe this is unusual for you. I don’t know much about Wash-
ington but it seems like everybody comes here asking for some-
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thing. I can tell you, I as DEKA Research am not asking you for
anything for me or my company, and I as the founder of FIRST am
not asking you for anything for FIRST. FIRST has 3,500 corporate
sponsors now. FIRST has 160 universities that are desperate to
help get these kids into their system. They gave us last year over
$18 million in scholarships to give out at our championship. We
will have more this year.

I am not asking you for them, but there are a few tens of mil-
lions of kids in this country that don’t have access to FIRST. They
are not capable of leveraging what these 3,500 corporate sponsors
that are donating 120,000 world-class scientists and engineers. You
can’t buy these people. You couldn’t afford them, and you can’t buy
passion. They do it because they care, because they are serious
adults and professionals and parents. They know that we have got
to invigorate kids to do something like this, so I am here to ask
you to figure out how to get FIRST available to all these schools,
and by doing that, you will be able to leverage what FIRST has put
together over the last 25 years, and I think it will be a winner for
everybody.

My little red light is on, so I guess I have to shut up.

[The prepared statement of Mr. Kamen follows:]
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House Committee on Science, Space, and Technology
Before the Subcommittee on Research and Technology
Private-Sector Programs that Engage Students in STEM

January 9, 2014
Testimony by Dean Kamen

Founder & President, DEKA Research & Development Corporation, and
Founder of FIRST®

Chairman Bucshon, Ranking Member Lipinski, and Members of the Subcommittee, my
name is Dean Kamen. [ am an inventor, entrepreneur, and founder of a not-for-profit
organization called FIRST®, which stands for the Foundation for Inspiration and Recognition of
Science and Technology. 1 want to thank the Subcommittee for inviting me to testify about the
private sector’s role in meeting a critical need in America today: specifically, the need to change
our culture so that youth are inspired to become Science, Technology, Enginecring, or
Mathematics (STEM) majors in college and go on to rewarding STEM’c_ar_eprs, thereby keeping
the United States at the forefront of innovation. FIRST does exactly that. FIRST has already
demonstrated that it works, by engaging young people in grades K through 12 in fun, hands-on,
after-school programs and competitions that connect the concepts they study in the classroom to

real-world experiences and applications.

I'am not here today to ask for your financial support of the FIRST organization. FIRST is
generously supported by more than 3,500 corporate sponsors, both through financial support and
through more than 130,000 volunteers and technical mentors. However, I am here to ask you to
support schools, especially underserved schools, to gain access to FIRST, so that every child in

America can discover his or her passion for innovation, while meaningfully preparing to
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contribute to the STEM economy and workforce. Specifically, by directing the fees collected
through the H-1B visa program, we can inspire and fund a home-grown STEM workforce that
will become the technical leaders and entrepreneurs of the future, kecping the U.S. innovation

pipeline second to none.

Change the Culture, Change the Future...

Those of us who have witnessed firsthand the powecr of innovation and scientific research
and development can offer a simple message to America and Congress: close the STEM-skills
gap and you will help close the budget deficit. Innovation has been the lifeblood of our
country’s economy fueled by a long-term partnership between the federal government and our
nation’s scientists, technologists, and engineers. Since World War II, that partnership has
accounted for significant technological breakthroughs and contributed in a very meaningful way
to our economic success. It has been stated that innovation and technological change may be
responsible for as much as three-quarters of our economic growth'. [am here today to
encourage you to ‘pay it forward’ for future U.S. innovators, the ones who will invent the things
we have not yet conceived of or even imagined. We are in a heated competition for the hearts
and minds of kids, fighting for their attention in a world that too often points them in the wrong
direction. That is a loss for all of us because somewhere out there are kids who can potentially
cure cancer, eliminate infectious diseases, or build an engine that does not pollute. They may not
know it yet, but they are the future, and you can help inspire them to pursue those paths and

provide them with the skills to seize those opportunities.

' L. Rafael Reif, The innovation deficit, The Boston Globe (December 29, 2013) at
http://www.bostonglobe.com/opinion/2013/12/29/the-innovation-deficit/S{URF7goy IMRsMG6314caN/story htmi;
Arti Rai, Stuart Graham, and Mark Doms, Patent reform: Unleashing innovation, promoting economic growth &
producing high-paying jobs (April 13, 2010), US Department of Commerce, at
http://www.commerce.gov/sites/default/files/documents/migrated/Patent_Reform-paper.pdf

2
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FIRST is all about changing our culture...for the better. More than 20 years ago, I saw a
culture where celcbrities and sports stars were celebrated and revered, and scientists and
engineers were not. I believed then, and still believe now, that our collective future depends on
getting more kids from every background and every part of the country interested in and turned
onto STEM so that they might seek education and careers in these fields. When you walk into a
high school, there are trophies for baseball, basketball, soccer and even cricket—but do you ever
see a trophy case for a Sport for the Mind™®? FIRST builds that trophy case in a few extremely
fortunate schools —today it is full of medals, trophies, awards, and ‘bragging rights’—with the
help of many of the country’s CEOs and leading technology and innovation companies. In fact,
our sport is the only one where every kid can turn pro—there are jobs out there for each of these
kids. Unfortunately, FIRST is still not available to millions of kids and many of the schools that

most need this program.

What Is FIRST?

With the help of a few visionary corporate sponsors, FIRST was established in 1989 as a
501(c)3) not-for-profit public charity with a mission to inspire young people to become science
and technology leaders and innovators, by engaging them in exciting, mentor-guided, robotics
and research programs that build science, engineering, and technology skills; inspire innovation;
and foster self-confidence, team building, and leadership. By working directly with world-class
volunteer scientists and engineers, each team of students engages in the process of designing and
building real robots that compete in an exciting competition that is similar in many ways to the
other sports that have proven so effective in capturing their time, attention, and passion for
excellence. FIRST, however, develops skills that will enable these students to pursue exciting

careers where millions of jobs await properly skilled professionals. Like the other exciting and

3
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engaging high-school sports, the FIRST competition season includes local, regional, and a
national championship which will once again this year be hosted in a 76,000-seat arena in St.

Louis, Missouri.

While in-classroom STEM exposure is necessary, it is not sufficient to spur enough
students’ interest in these fields. The hands-on, after-school F/RST experience is engaging and
highly effective in motivating students to become scientists and engineers. This after-school
setting gives young people the unique opportunity to learn through solving real problems and
hitting a few dead ends along the way, thereby creating an experience necessary for future
research, experimentation, and innovation and developing the persistence that STEM fields
require. Indeed, FIRST is effective: FIRST participants are 66% more likely than non-
participants to attend college on a full-time basis and twice as likely to major in science or

engineering; among women this number grows to four times more iikelyz.

Igniting Young Minds...

As the world moves ever closer to a truly competitive global economy, the challenge to
develop lasting interest in science and technology among the country’s young people has never
been more critical. These youth will propel our collective futures. And that is what FIRST is all
about—giving kids the opportunity to develop the muscle between their ears; to gain experiences
that will directly affect their futures and ours. But, FIRST is much more than a ‘techie’
competition. It’s a cultural agent of change that brings all types of people together in a multi-

generational, multi-talented way to make an impact on how kids perceive themselves and whom

2 Alan Melchior, et al, More than Robots: An Evaluation of the FTRST Robotics Competition Participant and
Institutional Impacts (2005). Waitham, MA: Center for Youth and Communities, Brandeis University.

4
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they choose for role models. The skills they learn along the way guarantee them extraordinary

career opportunities in a host of exciting fields.

Building Blocks to Innovation. ..

FIRST learning never stops. From ages 6 to 18, four FIRST programs help kids master skills
and concepts they will use over and over as they progress from one level to the next, and into

college and a career. The four FIRST programs include:

o Junior FIRST® LEGO® League (Jr.FLL®) for grades K-3
o Teams design and construct a model with motorized parts using LEGO elements,
and present their research journey on a "Show Me” poster.
e FIRST® LEGO® League (FLL®) for grades 4-8
o Teams build LEGO-based autonomous robots and develop research projects
based on a real-world challenge that changes annually. (The 2014 Challenge
topic involves preparing for, surviving, and recovering from natural disasters.)
o FIRST® Tech Challenge (FTC®) for grades 7-12
o Students learn to think like engineers. Teams develop strategy, build robots using
a reusable kit of parts, and compete in exciting, real-time head to head
tournaments..
e FIRST® Robotics Competition (FRC®) for grades 9-12
o Teams compete with 120-1b. robots in this varsity Sport for the Mind™
combining the excitement of sports with the rigors of science and technology.
Teams have only six weeks to design, create, and build their robot, followed by

seven weeks of gracious, but intense, competition.
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FIRST Impact...

Over the past 23 years, more than a million youth in this country, assisted by hundreds of
thousands of adult volunteers and thousands of corporate sponsors, have discovered that they can
be anything they want to be, and their life paths have been changed forever. Here are a few

figures that show the meaningful scale and impact of FIRST:

¢ Approximately 12,750 schools in the U.S., or 10% of U.S. schools, currently participate
in FIRST programs.

» Nearly 250,000 U.S. students are currently engaged across the four FIRST programs.

»  More than 30% of all FIRST students are women and 