
CHALLENGES AND OPPORTUNITIES IN 
BRIDGING THE SCIENCE AND 

EDUCATION CULTURES
William H. Waller 

(Tufts University and NASA/NESSIE)



MOTIVATION:  Pre-service science teachers go on 
to teach science at the elementary, middle, and high-
school levels.  As such, their potential impact on the 

overall scientific literacy of Americans is huge.

We explore the NEED to provide effective pre-service training in 
Astronomy and Space Science, 

document the DILEMMA and CHALLENGES that exist in most 
colleges and universities, 

identify the OPPORTUNITY to effect positive change,

describe some new APPROACHES to engaging pre-service 
science teachers in astronomical inquiry,

and seek out further INPUT from astronomers who are actively 
addressing this educational challenge.



THE NEED
Our young people are not performing well 

enough in mathematics and science to 
take firm command of their own 
futures ...

The most consistent and powerful 
predictors of student achievement in 
mathematics and science are full 
teaching certification and a college 
major in the field being taught. 
(“Before It’s Too Late: A Report to the 
Nation from the National Commission 
on Mathematics and Science Teaching 
for the 21st Century,” Glenn 2000)

Approximately 40% of all Earth Science 
teachers have not taken courses in 
these sciences (“The Status of 
Secondary Earth Science Education,” 
Weiss 2002).



THE DILEMMA
Most pre-service science 
teachers are underserved by 
introductory “survey” courses 
in Astronomy.  The scientific 
content is too watered-down 
for upper-level students, and 
the pedagogy is non-existent.

How then should one 
address the unique scientific 
and educational needs of these 
budding science teachers?



INSTITUTIONAL CHALLENGES

The GOALS of 
Scientists and Educators 
differ. 

We speak and teach 
different languages!

We are administered 
separately.



THE OPPORTUNITY
Pre-service science teachers 
are committed to earning their 
academic degrees in Education.  

They are prepared to devote  
time to their coursework.

They are still at formative 
stages rather than remedial 
stages in their professional 
development.

More can be expected from 
them as degree candidates.

Entire courses can be 
tailored to their specific needs.



ONE APPROACH
At Tufts University, Bill Waller has 
piloted a course on “Space Science 
Education.”

attracted Masters degree 
candidates in Science Education 
along with a few students in the 
Physics and Astronomy department. 

needs more formal buy-in from 
Departments of Education and 
Physics/Astronomy … as well as 
upper administration!



OTHER APPROACHES
Many state colleges and universities
host undergraduate majors in 
Education.  A few schools have 
begun to offer courses in Astronomy 
Education that serve these majors.

Recruitment and mentoring of 
undergraduate students in science 
education has increased numbers of 
science majors and certificated 
science teachers (U. Texas and 
Colorado U.) 

Private universities tend to offer 
specialized space science education 
programs for students at the graduate 
level (e.g. Johns Hopkins University).



CROSSING THE DIVIDE
Institutional cooperation is critical!!

102 colleges and universities in New 
England offer courses in Astronomy 
and/or Space Science.

18 schools in New England offer 
degree programs in Science Education. 

16 schools offer both Astronomy 
courses and Science Education 
programs.  

Cultivating Astronomy-Education 
partnerships within these schools would 
go far to enhance pre-service astronomy 
and space science education.



SEEKING INPUT –
PROVIDING SUPPORT

We seek your input and offer our 
support on …

Existing and envisioned pre-
service courses and programs in 
Astronomy and Space Science 
Education.

Unique approaches to training pre-
service science teachers.

Your lessons learned and your 
recommendations for further action.

Please write Bill Waller at 
<wwaller@mos.org>.



Working Group and Website
NASA’s Space Science E/PO Support Network
Pre-Service Educator Working Group is hosted by …

Stephanie Shipp (Lunar and Planetary Institute)
shipp@lpi.edu

With a website at …

http://www.lpi.usra.edu/education/score/pre_service.shtml.


