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q Why are STEM/STEAM Programs Needed?

“Science and technology have been 
and will continue to be engines of U.S. 
economic growth and national 
security.”

National Science Board 2003



“It is imperative that the public support 
STEM education at all levels so that we 
can continue to be world leaders in 
invention and innovation..”

Judith Kjelstrom, Ph.D., UC Davis

q Why are STEM/STEAM Programs Needed?



• technological innovation accelerating

• technology will be intensely globally interconnected

• individuals involved with/affected by technology (e.g., designers, 
manufacturers, distributors, users) will be increasingly diverse and 
multidisciplinary.

• technology in our everyday lives will be seamless, transparent, and more 
significant than ever.

adapted from The Engineer of 2020: Visions of Engineering in the New Century, 
Guiding Principles That Will Shape Engineering
National Academy of Sciences 2004
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• technology will be intensely globally interconnected
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https://earthobservatory.nasa.gov/images/76201/midwestern-usa-at-night-with-aurora-
borealis

We already are globally interconnected!



• individuals involved with/affected by technology (e.g., designers, 
manufacturers, distributors, users) will be increasingly diverse and 
multidisciplinary.
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https://1.bp.blogspot.com/-_-itUlyBmFU/TiijtcjR5ZI/AAAAAAAATCg/1aK7MQYuO-
E/s1600/NASA+STS-116+crew.jpg

Diverse teams:
-more creative
-more productive
-make fewer assumptions
-better at solving problems



• technology in our everyday lives will be seamless, transparent, and more 
significant than ever.
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Self driving cars

Robots preparing food

Drones delivering packages

Phones waking us,
taking our vital statistics

& sending for help, if 
needed 

Self healing clothing



We cannot afford to ignore the brain power of ALL 
MEMBERS OF OUR SOCIETY!
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Historically:  engineers = white males

q Who Made Up the STEAM Workforce Historically?



Women in engineering in the U.S.:

1972 – women engineering graduates reached 1%
Layne, p. 3
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Women in engineering in the U.S.:

1999 – women composed 10% of engineering 
workforce & 20% of undergraduate degrees

Margaret E. Layne,                                                                                                           
Editor. Women in                                                                                                    
Engineering—
Pioneers and 
Trailblazers, p. 3

q Who Made Up the STEAM Workforce Historically?



Women in engineering workforce in the U.S.:

2017 – women composed 14.6%
https://www.bls.gov/cps/cpsaat11.htm accessed 09/17/2018

q Who Made Up the STEAM Workforce Historically?

https://www.bls.gov/cps/cpsaat11.htm


Women in architecture:

2017 – 28.6% of architects (except naval)

https://www.bls.gov/cps/cpsaat11.htm accessed 09/17/2018

q Who Made Up the STEAM Workforce Historically?

https://www.bls.gov/cps/cpsaat11.htm


“Of all professions, only the ministry and 
engineering have been so under 
represented by women.”

Margaret E. Layne, Editor. Women in Engineering—
Pioneers and Trailblazers, p. 101
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Minority engineers in the U.S.
1993 2017

% Engineers  (% Pop.) % Engineers   (% Pop.)

African Americans 3       (12) 5.6 (12.8)
Hispanics 3 (18) 11.1 (18.3)
American Indians 1  (1) (no data)
Asian 9 (6) 14.1          (5.7)
www.nsf.gov/statistics/nsf96311/5minor.htm accessed 09/17/2018
https://www.bls.gov/cps/cpsaat11.htm  accessed 09/17/2018
https://www.kff.org/other/state-indicator/distribution-by-
raceethnicity/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22as
c%22%7D accessed 09/17/2018 accessed 09/17/2018
http://www.pewresearch.org/fact-tank/2017/08/03/u-s-hispanic-population-growth-has-leveled-off/  
accessed 09/17/2018
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http://www.nsf.gov/statistics/nsf96311/5minor.htm
https://www.bls.gov/cps/cpsaat11.htm%20accessed%2009/17/2018
https://www.kff.org/other/state-indicator/distribution-by-raceethnicity/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D


“The pool of individuals from which 
engineers in this country have 
traditionally been drawn, white males, is 
a declining fraction of the U.S. 
population.”

Margaret E. Layne, Editor. Women in Engineering—
Pioneers and Trailblazers, p. ix

q Why does the ‘Who” in STEAM outreach matter?



“Engineering teams that include people
with diverse backgrounds and 
viewpoints produce better solutions.”

William Wulf, National Academy of 
Engineering President

q Why does the ‘Who” in STEAM outreach matter?



“When nearly half the workforce is 
female and about a quarter of the 
workforce are minorities, we are missing 
out on a tremendous talent resource, by 
not recruiting these groups.” 

Janice K. Means, PE, LEED AP, FESD
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q How can we lead with STEAM programs?
ü First….Understand the obstacles.

Lack of public knowledge about what engineers do:            
“The biggest problem limiting the enrollment of women in 
engineering is the general public’s lack of knowledge about 
engineers.”  Jill S. Tieljen, PE and Betty Reynolds, PhD, 1999

Lack of enough engineering role models for girls and minorities.

Stereotyping of who can be an engineer or scientist:                  
Middle school girls often shy away from mathematics and 
science even if they did well academically earlier.



q Closing Remarks

The U.S. future depends on new innovations and inventions.

Cannot afford to limit who future engineers and scientists can be.

Must recognize and encourage the great benefits of diversity of team 
members  by ethnicity and gender as well as the ‘cross-pollination’ of 
science and the arts.

Need to go into the schools at all levels--not just the high schools.

Let’s set up a structure where diverse groups can work together in 
promoting STEM/STEAM outreach.

Listen about an opportunity coming up in October of both 2018 & 2019.



Questions and Your Thoughts?


