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ABSTRACT 
 

Many materials science education and outreach activities are designed to be easy and cost-effective to implement in K-
12 classrooms. While these activities are extremely effective at teaching broad materials science concepts such as size 
and scale, materials properties, and the use of tools in science, they do not connect very closely to the work being done 
in materials science research laboratories. In an effort to more closely connect our outreach efforts to the work being 
done by our researchers, the University of Wisconsin–Madison’s Materials Research Science and Engineering Center 
(UW-MRSEC) has developed a partnership with Hitachi High Technologies America, Inc. This partnership allows us to 
introduce public audiences to a state-of-the-art tabletop scanning electron microscope (SEM) that is being used by UW 
researchers. In this paper, we describe the partnership including the use of the SEM in our Research Experience for 
Teachers (RET) program and in our community outreach programs.  
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1. INTRODUCTION 
 

The NSF-sponsored Materials Research Science and Engineering Center at the University of Wisconsin – Madison (UW 
MRSEC) investigates the structure and properties of materials interfaces at the molecular and atomic levels.  The UW 
MRSEC is comprised of three interdisciplinary research groups (IRGs 1-3), which focus on a wide array of materials 
from inorganic semiconductors through liquid crystals1.  In addition to the research groups, UW MRSEC has an 
interdisciplinary education group (IEG) that creates and disseminates a broad range of educational materials that arise 
from the materials science research and expertise in the center2.   
  
1.1 IEG vision and philosophy 
The vision of the UW MRSEC IEG is to increase the number and diversity of individuals knowledgeable about materials 
science and interested in pursuing careers in the field.  As a center, the MRSEC approaches education and outreach with 
the same dedication and creativity as research and all members of the center participate in these efforts.  To realize our 
vision, IEG uses an iterative “create, disseminate, and evaluate” approach.  New materials science activities and 
curricula are developed in close collaboration with the researchers in the MRSEC, the new material is disseminated to 
age-appropriate audiences, the efficacy of the material is evaluated through a variety of methods, and the activity is 
refined based upon the results of the evaluation.  We disseminate material through a wide range of venues including our 
highly regarded website2 which reaches over 100,000 people each year, large science festivals that impact several 
thousand people, workshops for educators, and field trips on the UW campus.  Through these varied dissemination 
methods we are able to reach a broad audience including K-12 students, college students, educators and the general 
public. 
 
1.2 IEG approach 
The IEG has been creating educational materials for well over a decade.  Our philosophy has been to create simple, cost 
effective activities that teach basic materials science concepts such as materials properties, size and scale, and the 
applications of materials science and nanotechnology research.  These materials are easily disseminated via our 
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As a result of the interest and excitement generated by the TM3000 SEM, the UW College of Engineering and the UW 
Materials Research Science and Engineering Center collaborated to purchase the microscope in February 2013.  The 
SEM is being used for research, instruction in an undergraduate engineering course, and for outreach events.  IEG is 
beginning to develop new materials science curriculum that incorporates the SEM.  Finally, the UW is developing a 
process that will allow local schools and communities to borrow the SEM for up to two weeks.     REFERENCES 
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