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In recent years, educational outreach programs (specifically in the sciences) have begun 
popping up at colleges throughout America. A possible motivation for this may be a 1983 report 
by the U.S. Department of Education popularly titled "A Nation at Risk." This report found that 
while the percentage of people who graduate h m  high school or college has continually 
increased in the 20th century, the quality of their education has not [I]. Thus, as our society has 
struggled to become mare inclusive educationally, we have sacrificed the quality of that 
education for all. This report had a special warning about the scientific future of our nation: with 
the great gains of the "Sputnik challenge" program essentially undone, we face "a new generation 
of Americans [that is being raised] scientifically and technologically illiterate" [I]. 

A new U.S. Department of Education report, titled "National Excellence: a Case for 
Developing America's Talent" was released in November 1993 [3]. This report studied gifted 
and talented children, and educational programs for these children. It found that while progress 
has been made since 197 1 (the year of a previous government study [2]), only about two-thirds 
of America's public schools have " d t e d  programs", and many of these are probably inadequate. 
These students thus spend most of their time in classes that require little effort. [3-61 

Thus it seems that the future holds mediocrity for America's best students, and scientific 
illiteracy for all. At Washington University's M c h m e l l  Center for the Space Sciences, we are 
developing an outreach program that attempts to address both of these problems. Thus we have 
two general goals for our outreach program: 1) to reach a large number of students with the 
message "science is ubiquitous, relevant and exciting" and 2) to challenge students who are 
scientifically talented, and show them a working example of how science is done. 

We are not attempting to 'make more scientists'. Rather, we are attempting to give 
students an honest, clear view of what scientists do. For those students who are serious about 
science, our program should provide a head start to (and overview of) their own career in 
science; through this, they may be able to make better decisions concerning subsequent 
education, etc. For all students, our program should help reduce fears of science, and help guide 
all students to be members of a scientifically literate citizenry. They will be the politicians and 
voters of the future, and will be making decisions that affect our nation's scientific pursuits. 

Our educational outreach program was made possible by a unique program conceived by 
NASA called the "Educational Research Fellowship." This fellowship supports a graduate 
student for fundamental research (as is the case with NASA's Graduate Fellowship Program). 
However, it makes additional money ($10,000 annually) available for the formation of an 
'education team' (consisting of the PI, graduate student, and undergraduate intern) who are then 
charged with designing an outreach program. The authors of this abstract are our education team 
members. We are working on several projects which aim to satisfy these goals: 

Specific Projects 
In regard to the first goal, we are developing a slide show presentation on the history of 

the solar system, and the ways we explore it. At first, we are focusing on students at about the 
8th or 9th grade level (when many students are taking earth and/or space science courses) but we 
hope to expand this to accommodate both younger and older students. 

We have made $1,000 available to local teachers in a "curriculum improvement grant," to 
purchase educational materials which will be used to augment an existing science course. This 
money came from the $5,000 budgeted by NASA for our outreach program through their 
"Educational Research Fellowship" mentioned above. Our reasons for making this money 
directly available were several-fold: Applying for the grant gave teachers practice in writing 
proposals for funding, which may become an important skill in the future. The responses from 
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teachers provided us with additional ideas for our own program; i.e. we became more aware of the 
kinds of materials that real teachers need. Finally, the announcement of the award provided an 
excellent form of 'advertisement' for the rest of our outreach program. The goals we set in 
announcing this city-wide award were realized, even though the response rate was lower than 
anticipated. 

To fulfill the second goal, we are developing an in-depth tour of our facilities here at the 
McDonnell Center. This tour is geared towards students studying high school physics and is 
intended to show them how the physics they're learning is used in real scientific research, as well 
as introduce them to some of the current methods of scientific research. We have also given a 
presentation on a specific research project (along with two other Washington University graduate 
students) at the new St. Louis Science Center, to an audience of local science teachers. We hope to 
give similar presentations to talented high school students and their teachers in the future. 

Finally, we are working to increase teacher awareness of existing NASA resources, and are 
augmenting these resources for the teachers in the St. Louis metropolitan area. The "National 
Excellence" report showed that America's top students are bored and unchallenged in their classes; 
but the authors of the report argue against the practice of "tracking" talented children into special 
classes. Therefore, fundamentally new materials must be developed to simultaneously challenge a 
classroom of students who populate a broad 'ability spectrum.' We are developing such materials 
to distribute to local science teachers through our regional Teacher Resource Center. These written 
materials are in the spirit of NASA's "educational briefs." In fact, they can be used as background 
information to get more out of the "briefs." Thus, we hope that these materials will benefit 
students at all ability levels. 

An example of these broad-based materials is an activity on crystal growth. The basic 
message would be the ordered structure of crystals. More sophisticated students would also learn 
ideas of solubility. Students with yet higher levels of ability might learn about atomic structure. 
The most advanced students may be able to redesign or modify the experiment in order to broaden 
their understanding. This activity (and others like it) is applicable in a wide variety of classrooms, 
and it contains an essentially arbitrary amount of information for a given student to learn. This 
makes it ideal for the 'integrated classrooms' advocated in "National Excellence." 

Conclusions 
We feel that this kind of outreach program is relatively easy to set up; it's also fun, 

pertinent, and rewarding for all those involved. Our poster presentation will include information 
on how researchers can set up such a program at their own labs, and how teachers can utilize these 
programs. Basically, we feel that graduate students are the logical choice to be 'outreachers.' 
They will be the professors of the future, and the experience of setting up and running an 
educational outreach program should prove extremely useful (the ultimate test of learning is 
teaching). We also point out that today's graduate students are products of the educational system 
described in "A Nation at Risk and "National Excellence." A graduate student leading an outreach 
program would represent a continuation of the learning process, a 'working example' to young 
students of the necessity of being a 'life-long learner.' For more information, please see our 
poster. 
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