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This meeting and you:

Opportunities ahead



Some Thoughts and    

Challenges for our 

Conversations about 

Nanoscience  

and Engineering 

Education…



What are the 2 most pressing 

science/STEM education issues 

challenging us today and for the 

future, and what is one strategy we 

can use to address either challenge?



We agree on many issues,
such as the importance of….. 

• Delivering high quality STEM education 

and developing future pipelines



We face many of the same issues

• Meeting the challenges of large scale 

implementation of NSE education

• Helping all individuals see and value the 

importance and relevance of NSE education

• Designing and implementing outstanding 

NSE education across all levels



And most importantly

• Find effective solutions to mutual challenges 

and issues

• Provide a unique forum for exchange of ideas

• Plan strategically for advancing our collective  

goals

• Build alliances to support our goals and 

implement strategies for moving NSEE forward



To succeed in challenging times, 

we must have effective leadership 

working together in common



National Science Policy Development

National science community must 

collectively

• Closely linked to the success of NSEE

• Recognize and establish  priorities in NSEE

• develop strategies for action with 

educators and other stakeholders for long 

term success



Public Attitudes and Understanding: 
Science & Technology (NSF, 2008) 

USA—factual knowledge about science has not changed much (factual knowledge related 
to level of schooling, income, & # of science and math courses taken

Levels of factual knowledge in US comparable to those in Europe (and better than those in 
Japan, China, or Russia)

USA-understanding of scientific process slightly improved in recent years

USA—more than half of sample agreed that benefits of scientific research strongly 
outweighed harmful results

Many US citizens unfamiliar with emerging technologies (GMO, nantechnology, 
biotechnology, cloning, etc.)

Individuals from USA and Europe see medical field as more scientific, followed by physics 
and biology

Television and internet are primary sources of S&T information for US respondents.



Why?

Decision-makers

• How can we impact science and education 
in important ways?

• What specific actions can we take on the 
local level…state….national level?





Women in the workforce and in S&E: 

1993 and 2010



Women in S&E occupations: 1993–2010





Implications for Post-secondary 
education

• 80% of fastest growing jobs in USA require 
post-secondary degree or training (Bureau 
of Labor Statistics, 2008)

• K-12 sector is largest workforce 
development sector in the USA

• Trajectory for pathway into sciences—
upper elementary/middles grades level is 
key time



Science Teacher Education:

How would you use research information and the 
implications for practice to:

a) help you and colleagues meet local NSE 
education standards?

b) help you and colleagues meet national NSE 
education standards?

c) deal with your special issues/needs/concerns in 
a global context? What research information 
would help you be a more effective teacher in 
your particular setting?



“Next Generation Science 

Standards”

• Framework—not curriculum
– Giving teachers the flexibility to 

teach what they feel is the best 
for achieving the framework 
goals

• 3 Dimensions:
– Science & Engineering 

Practices

– Disciplinary Core Ideas

– Cross-cutting concepts



What is the design process?



Science compared to 
Engineering

Scientific Method Engineering Design Process
Identify question identify problem
generate hypothesis brainstorm ideas
Design experiment examine alternatives
Collect data & analyze results test prototype
Draw conclusions compare to requirements
Support or refute hypothesis plan for improvements

(Bottomley, 2009)



 Sense of Scale

 Surface area to volume ratio

 Density, force and pressure

 Surface tension

 Priority of forces at different size scales

 Material/Surface properties

 Understanding of these concepts requires an integration of the disciplines of 

math, biology, chemistry, physics and engineering

 Get info into traditional courses  - tie into existing standards

*These ideas are a result of efforts by several NSF funded groups to determine the 

priority knowledge concepts required to understand nanoscience concepts.  This 

work has been carried out over the last 5 years.  In general, the listed below are 

a consensus from the working groups [Nanolink]





Problem

Good idea

Requires skills or resources to develop and 

solve



21st century skills (Bottomley, 2009)





NSTA

Professional Development 

Resources:

Books, Learning Center, 

Conferences, Projects



NAS Reports:

STEM Learning is Everywhere

Summary of a Convocation on Building   

Learning Systems (2014)

Successful K-12 STEM Education:   

Identifying Effective Approaches in   

Science, Technology, Engineering and 

Mathematics (2011)



To be successful, teacher learning experiences must:

• focus on individual teacher development, content-

specific teaching skills and student learning outcomes 

(Ball, 2000; Loucks-Horsley, Love, Stiles, Mundry, & 

Hewson, 2003; Shulman, 2005). 

•quality of teaching and student achievement will 

improve if content-specific teaching skills are directly 

lined with concrete actions (Todnem & Warner, 1994). 

•Six factors have a significant positive effect on 

teachers’ knowledge and skills, and changes in 

classroom practice: content knowledge, active learning, 

coherence, time span, duration and collective 

participation (Garet, Porter, Desimore, Birman and 

Yoon, 2001). 



We must

• Work together on common identified and agreed 

upon goals (work with stakeholders, such as 

school boards)

• Design and implement unique strategies to 

accomplish goals

• Consider all levels and contexts for education 

(formal; informal/nonformal; lifelong learning); 

role models are critical  broaden participation; 

enhance creativity



Sources:

• National Science Foundation

• OECD

• NSTA

• NAS

• Selected journals and references

• ASEE

• NGSS

• Mike and Richard



“We are all faced with a series of great opportunities 

brilliantly disguised as impossible situations.”

Where do we go from here?


