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Why teach science, technology, 
mathematics, and engineering?

• It’s fundamental to the 
economic health of the 
nation

• STEM training feeds the 
pipeline for the space 
workforce

• Published October 2005
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“Ten Thousand Teachers, Ten Million Minds”

• Train more high quality math 
and science teachers

• Strengthen current teachers 
through summer institutes,
masters programs, advanced 
courses, and better classroom 
materials

• Create special high schools for 
math and science

• Teach science and math 
through inquiry
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Career Median Salary (thousands) 
Physicists (PhD) 104
Physicists 87
Astronomers 97
Mathematicians 81
Chemists: R & D 62
Chemists: Government 80
Chemists (all) 56
Geophysicists 95
Oceanographer 87
Geoscientists 68
R & D Biochemists/biophysicsts 73
Microbiologists 55
Zoologists 50
Dental Hygenists 62
Nurses 52
Teachers 41-45

May 2004: US Department of Labor

The Challenge: Recruit and Retain 
STEM Educators

50%
leave
teaching 
within
5 years
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Why focus on pre-college 
science education and K-12 teachers?

• US population is increasing diverse
• Science, technology, engineering & mathematics (STEM) 

workforce
- 1/2 of technical workforce is over 40
- almost 1/3 is over 50
- 75% male
- 80% white
- declining interest/enrollments in

mathematics, computer science, physical
sciences and engineering

• K-12 feeds the “pipeline” into higher education

BEST (Building Engineering and Science Talent) Reports, 2004
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“Plan Early for Careers in Science,”
by Robert H Tai, Christine Qi Liu, 
Adam Maltese, Xitoa Fan, in
Science, Vol 312, 26 May 2006

Is science important in K-8 classrooms?
Longitudinal Study, 1988-2000,
Grade 8 to College Degree

“We asked whether eighth-grade 
students(approximately age 13) 
who reported that they expected 
to enter a science-related career 
by age 30 obtained baccalaureate 
degrees in science-related fields 
at higher rates than students
who did not have this expectation.
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“Plan Early for Careers in Science,” by Robert H Tai, Christine Qi Liu, Adam Maltese,
Xitoa Fan, in Science, Vol 312, 26 May 2006

Conclusions:
“Much effort has been focused on raising test scores and promoting 
advanced courses at later ages; however, we should not overlook 
the likelihood that life experiences before eighth grade and in 
elementary school may have an important impact on f uture 
career plans . Although our current analysis does not provide proof 
of an uninterrupted causal chain of influence, our study does 
suggest that to attract students into the sciences and 
engineering, we should pay close attention to child ren’s early 
exposure to science at the middle and even younger grades . 
Encouragement of interest and exposure to the sciences should not 

be ignored in favor of an emphasis on standardized test preparation.”

Longitudinal Study, 1988-2000,
Grade 8 to College Degree
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The Challenge: Teacher Preparation in 
Elementary Education: K-5

• 52,000 schools

• 1.4 million teachers

• 22 million students

The majority of K-5 teachers take the minimum 
required course work in science and math.
NCLB has reduced science in K-5 schools. 
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Science Teachers, grades 6-12

• 29,000 schools

• 1,230,000 teachers

• 120,000 science 
teachers

• 23,000,000 students

The majority of 6-12 science teachers 
are biology majors.
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Scientists Contributing to K-12 Education
• “Science education is undervalued in schools.”

• “Good science education is hands-on problem-solving &
requires special materials and preparation.”

• “I view effective partnerships between scientists and 
pre-college science teachers…as the only hope for lasting 
systemic change in pre-college science education, and,
therefore, as an important national priority for the United
States.”

Dr. Bruce Alberts, former President, National Academy of Sciences
Science Education Partnerships: A Handbook for Scientists & K-12 Teachers
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How do teachers & students do science?

Classroom

Observatory/Research Site/Laboratory

Standard
Textbook

Classroom
Labs

Reform
Curricula

Student
Research

Teacher/Scientist
Partnerships

STEM
Careers

Internships at
Research Facilities
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Continuum of scientist’s 
engagement in science 

education

Classroom

Observatory/Research Site
Laboratory

Pre-service & In-service 
Teacher Preparation

Text products
web, print, media

Teacher/Scientist
Partnerships

Lecture
with slides

Reform curriculum 
development

Mentoring
teachers/students
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Pre-service & In-service 
Teacher Preparation

Standard
Textbook

Inquiry: Being a Scientist

Learning Science 
as Facts

Text products:
web, print, media

Teacher/Scientist
Partnerships

Lecture
w/ slides

Teacher Internships
At Research Facilities

Teacher/Scientist
Partnerships

Classroom
Labs

Reform
Curricula

Student Research
Programs

Copyright: E. DeVore, SETI Institute, 2003

Mentoring
Teachers/Students

Curriculum
Development
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Industry Initiatives for Science
and Mathematics Education (IISME)

• Teachers employed in research labs and industry
• Learn to conduct experiments, manage projects
• Make connections with business and research labs
• Summer programs, 15 + years old
• Funded by industry
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• Teachers continued to teach
• IISME teachers become school leaders
• Classroom science and math teaching changed: 

new examples, career information, new materials
• More technology used in classroom
• More teamwork and problem solving activities for 

students
• Improved teaching & learning
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Summer Research Program for
Science Teachers

• Teachers work in 
medical school labs
during 2 summers

• Conduct scientific 
research

• Impact assessed by 
student progress on 
New York State 
Regents ExamsColumbia University

School of Medicine
New York City
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Results: Summer Research Program
for Science Teachers

• 10% more students passed State Exam
• 3 times as many students participated

in research projects
• More students participated in science club
• New program in Singapore modeled on Columbia 

program

• Training teachers in laboratory research
science improves student performance
in science classes
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FOSTER: Flight Opportunities for Science 
Teacher EnRichment

• NASA funded program
• 70 math/science/tech teachers
• Summer institute at NASA for 

teachers
• Participation of scientists in 

workshop
• Research flight on NASA’s KAO
• Teachers conduct workshops
• 1992-95
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NASA’s SOFIA: 
Stratospheric Observatory For Infrared Astronomy

• Airborne Astronomy Ambassadors
-200+ per year on research 
missions

• Education Partners
-SOFIA scientists, etc. partnered 
with teachers 

• Science Literacy Education
-undergraduate faculty, informal 
science educators

• SOFIA Visiting Educators
-1-2 year staff positions

• 20 years of flights
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Voyages Through Time -- Astrobiology

• Reform curriculum
• Astrobiology: grade 9-10

theme: evolution
• 20+ scientists as subject experts 

work with teachers, writers, 
technologists

• Brings current science to the 
classroom

• Teacher training institutes, 
2004-09

• >400 classrooms nationwide
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• Teacher Training
– Faulkes Telescope
– Teacher Research 

(RET)
– Astrobio Workshops
– Pre-Service Teacher 

course

• High School Students
– Astrobiology Research

• Professional training
– Astrobiology Seminar
– Winter Astrobio School
– Astrobiology courses

University of Hawaii
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Marine Biological Laboratory, Woods Hole



E. DeVore, SETI Institute, Nov. 2006

Astrobiology: The Origin and Early Evolution of Lif e 
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The Challenge: Ensure the Future 
Space Workforce for USA

• Engage students in learning 
and doing science early

• Prepare high quality 
teachers

• Strengthen the skills, 
experience and knowledge 
of inservice teachers

• Provide quality curriculum, 
materials and experiences

• Pay teachers competitive 
salaries
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Need to make contact? 

www.seti.org
edevore@seti.org
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