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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.)

| propose to bring together two generatons of studertsin the context of learring about our Galaxy by training upper-
level undergraduate studerts to do agronomy presertations in Detroit-area middle schools. | will begn atthe
network of schoolsin contactwith the Exhibit Museum of Natural History atthe Univerdty of Michigan (~100 area
schools), and expand this network to reachthe larger Detroit area This programfitsin well with the goals of the
Departmert of Educaion (DOE), asin the 2007 U.S. budget the DOE received a substartial increag in funds with a
directve to focus on math and scienceliteracy Thisis dueto the concernthatthe percertage of U.S. science and
engineering doctoratesin the world is predctedto fall to 15%, while the number of jobs requiring mat and science
skillsis steadly increasng. They also acknowledgedthe large achievemen gapbetweenCalcasianstuderts and
their AfricanAmericanand Hispanic counterparts in these fi elds (Johnson 2006). Both of thes issuescanbe
addressed by bringing interesing and effective agronomy preserntations into Detroit-areamiddle schools. The
Detroit area schools contain alarge fraction of African-Americanstudents (90.7% in the Detroit Public School
District), and it is commonly recognizedthat a key stage of educational developmert for achild is the middle school
experience (6-8th grade; Tai etal. 2006). Astronomy oftenservesto inspire studerts (and teaclers to work to
undergand the underlying math and physics. The undergraduate asronomy studerts doing the presentations will
deementheir knowl edge of agronomy and education through directexperience and have anopportunity to connect
with the next gereration of college students. | have experience giving presertations to middle and high school
students ard found this to be a very rewardng experiencethat erriched my appreciation for both the science | was
preserting and the learning process. My goal would be for the callege studerts doing the presrting to have a similar
experience, while also fulfilling animportant needin the community.

Currertly, the amount of agronomy outreachinto Detroit-area schools remains very limited due to funding and
humantime limitations. The planetarium director atthe Exhibit Museum of Natural History atthe University of
Michigan (Matt Linke), hastwo programshe preserts in classroomswhenthe schools are al e to cover his costs.
These are called, A Journey through Space', which discusseshow humanbeings travel into space and " Cool
Comets", which talks about the history and fate of comets. His combination of audio-visual presertations and hands-
on acivitieshasbeenvery popularin Ann Arbor-areaelemertary and middle schools, but his presrtations have been
limitedto those schools that canfund his visit and fit into his schedule. | propose to expand this program by
eliminating the cost to the schools with the Cottrell Awardand training undergraduate studerts aspresnersto reech
more schools in the Detroit area. The base developed at the Exhibit Museum will serve asanimportant resourcefor
developing the presertations and contacting areaschools. By expanding this program studerts canbe exposed to the
concep of the Earth being a small part of the Milky Way galaxy and looking atthe universe with ““rado eyes'. |
would begn by creaing two new presentations suital e for middle school students and develop a training programto
ermable Univerdty of Michiganupperlevel undergraduate and some graduate studernts to give thes presnatons.

The new programswould include one ertitled " Our Placein the Milky Way' and another ertitled A Dayinthe Life
of anAstronomer’. Both of these programswould be developedto be consistert with the Michigan Curriculum
Framework in temsof the conceps that middle school studerts aresupposedto mager (e.g., observing the night sky,
the searcch for life in the univers, sizeand timescales propertiesof light and mation). This hasbecame animportant
factor in terms of the schools allowing our participation in the classroom. The outlinesof the two new programsare
asfollows.
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TEACHING, continued

Our Placein the Milky Way -- This classroom program would be put in the context of ajourney on a spacesip to
the outskirts of the Milky Way starting from Detroit, Michigan The programwould alternate betweenthe views
from the spaceship window asit gets further away and the objects visible in the night sky from the Detroit-areaatthe
distance of the spacesip. The spacecraft will fly out to examine plaret Earth and thenlook at what we seein the
night sky from Earth at this distance, predominartly man-mack satellitesand metearitescoming into the Earth's
atmosphere It will thenmove out to the Moon, the other plarets, and evertually the ertire Sdar System, with
alternating views from the spaceship and from Earth. Evertually the spacecraft will end up in the halo of the Milky
Way ard look down atthe Galaxy from diff erert angles and compare thatto what we seein the night sky from Earth.
To integate my reachinto the program we will then put on rado eyesand seewhat the Milky Way looks like at
rado wavelengths, again from above the Milky Way and from Earth. The final stepwill be to move out to beyond
the Magellanic Clouds and discuss how they fit into the ertire picture of bigger galaxiesgobbling up little onesusing
mainly the force of gravity. Thiswill be amultimeda presertation, involving moviesand slidesshowing the
phenomera and objects at various distances The distance scale will also be presertedin aninteractve mamer, by
scaling things down to fit inside the classroom ard bringing props to repre<ert various objects. A worksheetfor the
studerts, in which they work together to order agronomical objects in termsof size and/or distance, will also be
providedto the teacher or givenatthe end of the presentation.

A Day in the Life of an Astronomer -- This classroom programwould provide students with anideaof what an
agronomers life ard researchislike. It will alternate betweenthe science anagronomeris doing and the day of a
typical observing run at both the Arecibo Rado Telescope and LasCampanasObservatory. The traveling to the
observatorieswill beillustrated, aswill any concerns about the weater aswe look out the window driving up the
curvy roads to the regective observatory. At Arecibo, the link betweenrado telescopesand the search for life will
be discussed, aswell asthe link between my research and how infalling clouds cantrigger and feedthe formaiton of
new starswith potertial plaretary systems We will also talk about where rad o telesopesare around the world and
the differert types At LasCampanas Observatory we will discuss the diff erercein the night sky in the south, why
we have a telescope there and also the strange sleegeat schedule anadronomer must take on while observing. This
programwill integrate the life of anagronomer with the science asa method of humarizing the subject material and
inspiring the students with the excitemert of observing. Thiswill also be a multimeda presertation including
movies pictures models of the observatories and other props to demonstrate the different wavelengths being
cdleckedby the telescopes One possibility for this programisto put it into a” Choose your Own Adverture" format
in which the class hasto vote which observatory to go to, whether to observe, and what objectto observe.

By training callege studerts to do these presertations, the studerts will experience the berefits of serviceleaning;
they will be performing a form of community service while preserting and erriching their knowledge of the thearies
of agronomy (e.g., seehttp://www.learnandserve gov). Seavicelearnng hasbeenshown to be ahighly effective
form of learning ard also preparesstudents for realworld experienceswith a wide range of people (e.g., Colby etal.
2003; Payne & Bemett 1999; Wang & Rodgers2006). The Studert Astronomical Scciety atthe University of
Michigan whichisrun by our amhtious upper level agronomy major undergraduates hasvoicedvery strong
interes in participating in this program. They already occasonally do informal presertationsin the Universty of
Michiganareaon requed. The studentswill be reimbursedfor their timeinvededin doing thes presntations at $15
per hour and for travel experses With travel ard preparation time, each presentation will take approximately 3-4
hours of a student's time (or $45-60 per presertation). The studerts doing the presertations will be chosenby
interview ard transcripts, and | will aim to have 4-5 students trainedto do presernations at one timeto accommodate
the complicated schedulesof both the studerts and middle school teactkers The training program for studert
preserterswill consist of several sessions that cover logistics, interacton techiquesfor middle school studerts, and
the material in the presertations. My experience giving middle and high school presentations while a postdoctoral
fellow will greaty assist my developmert of the training material and age-appropriate presrtations. The outreach
tools and experience at the Univerdty of Michigan Exhibit Museum will also help greatly with the development of
this program,and they have agreedto work with me on their developmert.
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TEACHING, continued

We will aim to present these programsin two sciernce clasesper month. This represents anaverage per school year
however, asin reality, mary of the schools will most likely ask usto presert in the spring, asthatistypicaly when
they arecovering topicsrelatedto agronomy. The spring biasshould work out well with a cycle of doing more
training of studernts and developmert of material in the auumn ard preserting in the spring. In mary cags two
science classeswill be targeted during a single middle school visit. A middle school scierce clastypically has
aporoximately 30-40 studerts, so over the course of a single school year, we hope to reach~700 studertsin the
Detroit-area | would aim to continue this program for ~5 years therefore reaching close to 4,000 studerts.
Contactwith schoolsin the areaindicatesthey are ernthusiagic about the program and look forwardto this type of
presertation in their science classes There are 105 middle schools within an hour's drive from the Universty of
Michigan represerting over 500 scierceclases Given the erthusiagn from areateachers meeing theinitial goal
of two classesper month is very feasble. The cost of this programwill be ~$2500 per yea for the studernt
preeners timeand travel costs and anadditional $3200 in the first year of the program for a ded cated presenting
laptop and portale projecter. The chair of our departmert hasvoicedsupport for this program asanimportant
method of integrating the agronomy departmert into the community.

The timeline of this program is asfollows. Thefirst academic yea | will develop the presentations ard training
program by working with staff atthe Exhibit Museum. During thisfirst year| will also develop additional contacis
with schoolsin the Detroit-area (beyond those of the museum) and begn to advertise that we will be willing to
cometo classroomsthe following year. The Michigan Science Teacters Association holds a conference every
spring thatwill be animportart place to advertise the program. Training of the callege studertsinteresedin giving
the presentations will begn in the summer of the first yearand the first presentations will begn in the begnning of
the secand. | will pilot the presertations to consider if the programsneed somelevel of initial revision. The
museum will help with theinitial network of teacher contact and the training of the students. The schools will be
contacted by telephone, but the main schedule of presentations will be organizedin a web-based calendar to enade
eay accesto the timing ard placeof the presertations for all involved The program will proceedinto the next
few yearswith new studerts being trainedasneecedon a 1/3 of ayea bads. | will continueto contactschoolsin
the Detroit-area asmore studerts are trainedto broadenthe impactof the program. This program will be
continually evaluated by giving the middle school teacherspre- ard post-evaluation formsfor both the studerts and
theteacler. Thes formswill inquire about the knowledge base of the studerts before and after the presertation,
and what agpect of the presentations weremost and leas appreciated | will also look into the possibility of
tracking some students through high school to invegigate their choice of clasesard career. Finally, with the
succes and growth of this programwe will consider expanding the presertation base to include additional topics
such as “Galactic Camibalism” and “How to Make a Milky Way”.

Inspiri ng Non-Science Major Undergraduatesto Appreciate Science- In addition to the learning through
senvicethe undergaduateswill experiencein the above program, | amdeveloping a new course to be first taught in
the Spring of 2007 ertitled“ From the Big Bang to the Milky Way” to introduce studernts to the rapdly developing
field of cosmology. This course hasno pre-requisitesand it is desgnedto inspire non-science major undergraduate
students to think about the fascinating concepts behind cosmology without overwhelming them with the underlying
equations. Conceps such asrelativity and the shape of the universe will be introducedwith interactve exercises
basedon the twin paradx and a spaceship traveling across differertly shaped universes The course will consist of
3 'l ectures per week, with the lecturesincluding interactive demamstrations, in class exercises and ‘clickers, or
electronic quedions for the students to regpond to asmaterial is covered Thiswill help to ersure the studerts
comprehend the material asit is preserted and keeptheir mind actively thinking about the sciertific quedions at
hard (e.g., Weimer 2002). This course will cover some basc physicsand relativity asbackground material and
thenmove on to follow the formation and evolution of the universe, from the Big Bang, to the separation of the
forces to the first threeminutesof the universe, to the formaiton of thefirst stars and finally to the formaton of
galaxieslike the Milky Way. The curriculum committee and the chair of the departmert have already approved this
course, and it will begn with 40-60 studerntsin Spring 2007 and may be expandedin future semegers “From the
Big Barg to the Milky Way” providesme with a unique opportunity to teachnon-science major undergraduates
about the excitemert and intrigue underlying agronomy and cosmology.
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