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TEACHING PROPOSAL 
Each applicant is expected to propose a teaching plan that has promise to improve science education.  Although this 
is an opportunity to share the philosophy and principles that guide you as a teacher-scholar, you must include 
concrete examples of what you have done and plan to do.  Your plan needs to be substantive and must demonstrate 
a long-term commitment to your role as a teacher.  Teaching proposals are screened initially by the Research 
Corporation staff, and only those that pass this screening process are submitted to peer review of the teaching and 
research, giving equal weight to both. 
STATEMENT OF THE PROBLEM, SIGNIFICANCE OF THE PROBLEM, AND PLAN OF PROCEDURE (State clearly 
the problems or issues you wish to address and how they relate to any ongoing work.  Carefully outline the 
importance of your plan and the impact it may have on your students, especially undergraduates.  A viable approach 
should be given, including examples from your own experience and/or from the literature.  Indicate ways in which the 
completion of this work has a broader impact.) 

I propose to bring together two generations of students in the context of learning about our Galaxy by training upper-
level undergraduate students to do astronomy presentations in Detroit-area middle schools.  I will begin at the 
network of schools in contact with the Exhibit Museum of Natural History at the University of Michigan (~100 area 
schools), and expand this network to reach the larger Detroit area.   This program fi ts in well with the goals of the 
Department of Education (DOE), as in the 2007 U.S. budget the DOE received a substantial increase in funds with a 
directive to focus on math and science literacy.  This is due to the concern that the percentage of U.S. science and 
engineering doctorates in the world is predicted to fall to 15%, while the number of jobs requiring math and science 
skills is steadily increasing.  They also acknowledged the large achievement gap between Caucasian students and 
their Afri can-American and Hispanic counterparts in these fields (Johnson 2006).  Both of these issues can be 
addressed by bringing interesting and effective astronomy presentations into Detroit-area middle schools.  The 
Detroit area schools contain a large fraction of Afri can-American students (90.7% in the Detroit Public School 
District), and it is commonly recognized that a key stage of educational development for a child is the middle school 
experience (6-8th grade; Tai et al. 2006).  Astronomy often serves to inspire students (and teachers) to work to 
understand the underlying math and physics.  The undergraduate astronomy students doing the presentations will 
deepen their knowledge of astronomy and education through direct experience and have an opportunity to connect 
with the next generation of college students.  I have experience giving presentations to middle and high school 
students and found this to be a very rewarding experience that enriched my appreciation for both the science I was 
presenting and the learning process.  My goal would be for the college students doing the presenting to have a similar 
experience, while also fulfi lling an important need in the community. 
 
Currently, the amount of astronomy outreach into Detroit-area schools remains very limited due to funding and 
human time limitations.   The planetarium director at the Exhibit Museum of Natural History at the University of 
Michigan (Matt Linke), has two programs he presents in classrooms when the schools are able to cover his costs.  
These are called, ``A Journey through Space'', which discusses how human beings travel into space, and ``Cool 
Comets'', which talks about the history and fate of comets.  His combination of audio-visual presentations and hands-
on activities has been very popular in Ann Arbor-area elementary and middle schools, but his presentations have been 
limited to those schools that can fund his visit and fi t into his schedule.  I propose to expand this program by 
eliminating the cost to the schools with the Cottrell Award and training undergraduate students as presenters to reach 
more schools in the Detroit area.  The base developed at the Exhibit Museum will serve as an important resource for 
developing the presentations and contacting area schools.  By expanding this program students can be exposed to the 
concept of the Earth being a small part of the Mi lky Way galaxy and looking at the universe with ``radio eyes''.   I 
would begin by creating two new presentations suitable for middle school students and develop a training program to 
enable University of Michigan upper level undergraduate and some graduate students to give these presentations.  
The new programs would include one entitled ``Our Place in the Mi lky Way'' and another entitled ``A Day in the Life 
of an Astronomer''.  Both of these programs would be developed to be consistent with the Michigan Curriculum 
Framework in terms of the concepts that middle school students are supposed to master (e.g., observing the night sky, 
the search for life in the universe, size and time scales, properties of light and motion).  This has become an important 
factor in terms of the schools allowing our participation in the classroom.  The outlines of the two new programs are 
as follows. 
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TEACHING, continued 

 
Our  Place in the Milky Way -- This classroom program would be put in the context of a journey on a spaceship to 
the outskirts of the Mi lky Way starting from Detroit, Michigan.  The program would alternate between the views 
from the spaceship window as it gets further away and the objects visible in the night sky from the Detroit-area at the 
distance of the spaceship.  The spacecraft will fl y out to examine planet Earth and then look at what we see in the 
night sky from Earth at this distance, predominantly man-made satellites and meteorites coming into the Earth's 
atmosphere.   It  will then move out to the Moon, the other planets, and eventually the entire Solar System, with 
alternating views from the spaceship and from Earth.  Eventually the spacecraft will end up in the halo of the Mi lky 
Way and look down at the Galaxy from diff erent angles and compare that to what we see in the night sky from Earth.  
To integrate my research into the program we will then put on radio eyes and see what the Mi lky Way looks like at 
radio wavelengths, again from above the Mi lky Way and from Earth.  The final step will be to move out to beyond 
the Magellanic Clouds and discuss how they fi t into the entire picture of bigger galaxies gobbling up little ones using 
mainly the force of gravity.  This will be a multimedia presentation, involving movies and slides showing the 
phenomena and objects at various distances.  The distance scale will also be presented in an interactive manner, by 
scaling things down to fi t inside the classroom and bringing props to represent various objects.  A worksheet for the 
students, in which they work together to order astronomical objects in terms of size and/or distance, will also be 
provided to the teacher or given at the end of the presentation. 
 
A Day in the Li fe of an Astronomer  -- This classroom program would provide students with an idea of what an 
astronomer's life and research is like.  It  will alternate between the science an astronomer is doing and the day of a 
typical observing run at both the Arecibo Radio Telescope and Las Campanas Observatory.  The traveling to the 
observatories will be illustrated, as will any concerns about the weather as we look out the window driving up the 
curvy roads to the respective observatory.  At Arecibo, the link between radio telescopes and the search for life will 
be discussed, as well as the link between my research and how infalling clouds can trigger and feed the formation of 
new stars with potential planetary systems.  We will also talk about where radio telescopes are around the world and 
the different types.   At Las Campanas Observatory we will discuss the diff erence in the night sky in the south, why 
we have a telescope there, and also the strange sleep/eat schedule an astronomer must take on while observing.  This 
program will integrate the life of an astronomer with the science as a method of humanizing the subject material and 
inspiring the students with the excitement of observing.  This will also be a multimedia presentation including 
movies, pictures, models of the observatories, and other props to demonstrate the different wavelengths being 
collected by the telescopes.  One possibility for this program is to put it into a ̀ `Choose your Own Adventure'' format 
in which the class has to vote which observatory to go to, whether to observe, and what object to observe. 
 
By training college students to do these presentations, the students will experience the benefits of service learning; 
they will be performing a form of community service while presenting and enriching their knowledge of the theories 
of astronomy (e.g., see http://www.learnandserve.gov).  Service learning has been shown to be a highly effective 
form of learning and also prepares students for real world experiences with a wide range of people (e.g., Colby et al. 
2003; Payne & Bennett 1999; Wang & Rodgers 2006).  The Student Astronomical Society at the University of 
Michigan, which is run by our ambitious upper level astronomy major undergraduates, has voiced very strong 
interest in participating in this program.  They already occasionally do informal presentations in the University of 
Michigan area on request.  The students will be reimbursed for their time invested in doing these presentations at $15 
per hour and for travel expenses.  With travel and preparation time, each presentation will take approximately 3-4 
hours of a student's time (or $45-60 per presentation).  The students doing the presentations will be chosen by 
interview and transcripts, and I will aim to have 4-5 students trained to do presentations at one time to accommodate 
the complicated schedules of both the students and middle school teachers.  The training program for student 
presenters will consist of several sessions that cover logistics, interaction techniques for middle school students, and 
the material in the presentations.  My experience giving middle and high school presentations while a postdoctoral 
fellow will greatly assist my development of the training material and age-appropriate presentations.  The outreach 
tools and experience at the University of Michigan Exhibit Museum will also help greatly with the development of 
this program, and they have agreed to work with me on their development.  
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TEACHING, continued 

We will aim to present these programs in two science classes per month.  This represents an average per school year 
however, as in reality, many of the schools will most likely ask us to present in the spring, as that is typically when 
they are covering topics related to astronomy.   The spring bias should work out well with a cycle of doing more 
training of students and development of material in the autumn and presenting in the spring.  In many cases, two 
science classes will be targeted during a single middle school visit.   A middle school science class typically has 
approximately 30-40 students, so over the course of a single school year, we hope to reach ~700 students in the 
Detroit-area.  I would aim to continue this program for ~5 years, therefore reaching close to 4,000 students.  
Contact with schools in the area indicates they are enthusiastic about the program and look forward to this type of 
presentation in their science classes.  There are 105 middle schools within an hour's drive from the University of 
Michigan, representing over 500 science classes.  Given the enthusiasm from area teachers, meeting the initial goal 
of two classes per month is very feasible.  The cost of this program will be ~$2500 per year for the student 
presenters’ time and travel costs and an additional $3200 in the fi rst year of the program for a dedicated presenting 
laptop and portable projecter.   The chair of our department has voiced support for this program as an important 
method of integrating the astronomy department into the community. 
 

The timeline of this program is as follows.  The fi rst academic year I will develop the presentations and training 
program by working with staff at the Exhibit Museum.   During this fi rst year I will also develop additional contacts 
with schools in the Detroit-area (beyond those of the museum) and begin to advertise that we will be willing to 
come to classrooms the following year.  The Michigan Science Teachers Association holds a conference every 
spring that will be an important place to advertise the program.  Training of the college students interested in giving 
the presentations will begin in the summer of the fi rst year and the fi rst presentations will begin in the beginning of 
the second.  I will pilot the presentations to consider if the programs need some level of initial revision.  The 
museum will help with the initial network of teacher contacts and the training of the students.   The schools wil l be 
contacted by telephone, but the main schedule of presentations will be organized in a web-based calendar to enable 
easy access to the timing and place of the presentations for all involved.  The program will proceed into the next 
few years with new students being trained as needed on a 1/3 of a year basis.   I will continue to contact schools in 
the Detroit-area as more students are trained to broaden the impact of the program.  This program will be 
continually evaluated by giving the middle school teachers pre- and post-evaluation forms for both the students and 
the teacher.  These forms will inquire about the knowledge base of the students before and after the presentation, 
and what aspects of the presentations were most and least appreciated.  I will also look into the possibility of 
tracking some students through high school to investigate their choice of classes and career.  Finally, with the 
success and growth of this program we will consider expanding the presentation base to include additional topics 
such as, “Galactic Cannibalism” and “How to Make a Mi lky Way” . 
 
Inspiri ng Non-Science Major  Undergraduates to Appreciate Science - In addition to the learning through 
service the undergraduates will experience in the above program, I am developing a new course to be fi rst taught in 
the Spring of 2007 entitled “From the Big Bang to the Mi lky Way”  to introduce students to the rapidly developing 
field of cosmology.   This course has no pre-requisites and it is designed to inspire non-science major undergraduate 
students to think about the fascinating concepts behind cosmology without overwhelming them with the underlying 
equations.  Concepts such as relativity and the shape of the universe will be introduced with interactive exercises 
based on the twin paradox and a spaceship traveling across differently shaped universes.  The course will consist of 
3 ‘l ectures’  per week, with the lectures including interactive demonstrations, in class exercises, and ‘cl ickers’, or 
electronic questions for the students to respond to as material is covered.  This will help to ensure the students 
comprehend the material as it is presented and keep their mind actively thinking about the scientifi c questions at 
hand (e.g., Weimer 2002).  This course will cover some basic physics and relativity as background material and 
then move on to follow the formation and evolution of the universe, from the Big Bang, to the separation of the 
forces, to the fi rst three minutes of the universe, to the formation of the fi rst stars, and finally to the formation of 
galaxies like the Mi lky Way.  The curriculum committee and the chair of the department have already approved this 
course, and it will begin with 40-60 students in Spring 2007 and may be expanded in future semesters. “From the 
Big Bang to the Mi lky Way” provides me with a unique opportunity to teach non-science major undergraduates 
about the excitement and intrigue underlying astronomy and cosmology.  
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