
 

The Big Ideas in Nanoscale Science and Engineering 
 

Shawn Y. Stevens & Joseph S. Krajcik 
University of Michigan, Ann Arbor, Michigan, USA 

Overview 
Every scientific domain is built upon a set of core principles or “big ideas”, the understanding of 
which is essential to the domain. Alone or in combination, these core concepts help shape the 
development of a field, explain phenomena relevant to a field, and contribute to broader 
conceptual understanding by connecting the field to prior foundational ideas and establishing 
new foundations. They are critical because deeper understanding depends on these basic ideas as 
the building blocks for future science understanding. Big ideas may be cross-disciplinary. That 
is, they may be thought of as “big ideas” in science rather than more narrowly conceived of as 
“big ideas” in chemistry or biology. In fact, the nature of big ideas in nanoscale science and 
engineering (NSE) is that they are interdisciplinary. An essential question is: “What’s new in 
NSE that isn’t adequately articulated in existing standards?” Answers to this question can guide 
educators, scientists, researchers, and curriculum developers as they work to introduce NSE into 
the classroom. Due to the novelty of the field, core principles for NSE education had not been 
previously formulated.  
 
In response to this need, a series of national workshops was held to address the challenges of 
bringing an emergent science such as NSE into the classroom. In June, 2006, the National 
Science Foundation (NSF) funded a national workshop held jointly by the NCLT and SRI 
International that was dedicated to identifying and reaching consensus on the big ideas for NSE 
that would be appropriate for grade 7-12 learners. Participants included leading scientists, 
engineers and science educators, chosen to represent those scientific disciplines that are involved 
in NSE research, learning sciences, and science education. In August 2006, at the NCLT Faculty 
Nanoscale Science and Engineering Education Workshop, participants considered the big ideas 
that would be appropriate for grade 13-16 students. The workshops resulted in a set of nine big 
ideas that involve content relating to: Size and Scale, Structure of Matter, Size-Dependent 
Properties, Forces & Interactions, Self-Assembly, Tools & Instrumentation, Models & 
Simulations, Quantum Effects, and Science, Technology & Society (Stevens, et al., 2007).  
 
This poster explicates the big ideas and their primary science content (learning goals) and 
presents some illustrative phenomena. For further information on ‘The Big Ideas of Nanoscale 
Science and Engineering’, please visit: http://hice.org/projects/nano/index.html   
A formal, more complete manuscript will be published later this year by the National Science 
Teachers Association Press. 
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