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Education and Workforce Development

Recommendations
There are several key recommendations that the General Assembly should pursue in the
2007 session in the area of education and workforce development in order to support the
long term health of the nanotechnology industry in Virginia. These are:

1) Fund House Bill XXX, which provides for grants for students who are pursuing
engineering degrees at Virginia universities and who w irginia high
technology companies upon graduation.

2) Complete HIR25, the study of how to systematic
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In considering the novations in the last 60 years one quickly concludes that the
vast majority are the result of engineering and technology. Some examples are the
transistor, integrated circuits, the microprocessor, the internet, cellular telephony,
robotically assisted surgery, gene splicing, tissue engineering and CAT scans. One can
view lists of some of these major innovations at the following web sites:
www.research.ibm.com/about/top_innovations_history.shtml, www.fashion-
era.com/20th_century _major_innovations.html, and

www.mhtx.com/technology/micro fuel cell/marketanal e.html

Innovations are the driving force behind our economy and in order to drive future
innovations the United States needs around 100,000 new engineers each year but only
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produces around 57,000 and imports the remainder. Are these figures sustainable? No,
for two reasons; (1) since 9/11 we have tightened our visa process, and, even more
worrisome, (2) we are no longer the only location of choice for bright young minds, but
are in severe competition with Asian countries such as India and China.

We must maintain and enhance the number of domestically produced engineers each year
in order to maintain our position of prominence in technological innovation and thus our
robust economy. This means we must implement strong measures to interest students
from elementary level through high school in science and engineering and bolster the
output of our nation’s schools of engineering.
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We must direct our innovative energy to seeing and seizing
innovation that will help us maintain our position of inter
nanotechnology is such an area.

education needs of working professionals. Overall s and technology education
trends in the U.S. however are in the opposite direction. Here are a few of the facts as

- In South Korea, 3 ceive their degrees in natural science or
engineering. In Fra i ina; 50%, and in Singapore 67%. In the
United States, the correspondi

- Some grees in natural sciences and 56% of engineering PhDs
in the

- Fewer than o i . 4th grade and 8th grade students performed at or above a
level called “profi mathematics; “proficiency” was considered the ability to
exhibit competence challenging subject matter. Alarmingly, about one-third of the
4th graders and one-fifth of the 8th graders lacked the competence to perform even basic
mathematical computations.

- U.S. 15-year-olds ranked 24th out of 40 countries that participated in a 2003
administration of the Program for International Student Assessment (PISA) examination,
which assessed students’ ability to apply mathematical concepts to real-world problems.


http://www.nap.edu/catalog/11463.html

- In 1995 (the most recent data available), U.S. 12th graders performed below the
international average for 21 countries on a test of general knowledge in mathematics and
science.

To prepare the necessary workforce, education needs to be addressed at all levels. The
National Academies Gathering Storm report provides some excellent recommendations
for addressing these educational needs and the federal government is pursuing legislation
to implement many of the report’s recommendations. (A current status on the U.S.
Congress activities to address the report’s recommendations can be found in the power
point labeled “Report” located at the following National Academies website:

comprehensive program for driving science, technolo i nd mathematics
(STEM) education in Virginia.
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In K-12 outrea monwealth universities are pursuing their own programs,

. Many companies involved in the nanotechnology industry
ograms of various types. While each of these activities is
valuable and has significant impact, a more collaborative effort could be created across
the university system with the additional goal of getting industry involvement. The
Commonwealth’s K-12 STEM plan should build upon these elements. Virginia should
consider partnering with industry to create programs with common goals for driving
STEM education so the Commonwealth’s actions can be further amplified. Perhaps the
Commonwealth should create its own version of the Gathering Storm action list in order
to have a coherent plan that Government, Universities and Industry can rally behind.
Science, Technology, Engineering and Math education will be the foundation upon which
the nanotechnology industry continues to build.


http://www7.nationalacademies.org/gatheringstorm/index.html

Even with a coherent program focused on developing strong STEM skills in grades K-12
across the Commonwealth, additional focus needs to be maintained on developing
programs supporting current engineering technologies and emerging technologies such as
nanotechnology. Community colleges will be critical, not just for training technicians,
but for educating students working toward transfer to four year or advanced degrees. The
Commonwealth’s colleges and universities will need to continue and expand their
nanotechnology offerings in related science and engineering disciplines for degree,
minor, and certificate programs.

Currently, there are many nanotechnology education initiatives underway with focus on
developing future candidates for employment in the industry a providing for
continuing education opportunities for the current workforc the community college
level there are several actions already being pursued with ia Community
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in participating to f|| e available slots. In a comprehensive STEM plan created and
well communicated in the Commonwealth education providers should be more motivated
to pursue these types of educational opportunities.

At the undergraduate level, there are several courses being offered that focus on
nanotechnology. Several universities have received Nanotechnology Undergraduate
Education awards from NSF, including JMU, VT, and UVA. These programs enable the
development of classes and/or laboratories that focus on nanotechnology. The program
at James Madison University has integrated nanotechnology throughout the chemistry
curriculum. A unique aspect of their program is the use pre-service science teachers



(upper level teaching students) as laboratory assistants in the nanotechnology laboratory
classes to give them exposure to nanotechnology as well as experience running a lab.
The organization and operation of a chemistry laboratory is often a difficult skill for new
teachers to obtain and master. This program not only impacts the chemistry students at
JMU, but the middle and high school students that are subsequently taught by the trained
teachers also benefit and the exposure to nanotechnology is much broader.

Another key need for the continuing education of the current workforce in the
Commonwealth is the development of asynchronous undergraduate engineering degree
programs to support several engineering disciplines. This type of program is required to
support the increasing needs of working professionals in Virgini otechnology,
microelectronics, energy, and automotive industries who w pursue Bachelors
degrees while working shift schedules or are located rem educational
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