Preliminary Proposal

As an undergraduate astronomy major, I am aware of the multitude of
students who will enroll in an introductory astronomy course. At the University
of Massachusetts, there are two possible introductory courses; Astronomy 100 —
Exploring the Universe and Astronomy 101 — The Solar System.

What I wish to create as part of my capstone project is an honors
component to the Astronomy 100 course - allowing Commonwealth College students
an outlet for their natural interest of science to flourish. While in college I
have found that I am interested in pursing a career in astronomy education. I
have held several positions that have allowed me to discover and pursue that path. I have
studied outreach methods of astronomy education as part of an independent study during
my sophomore year. The following year, I had a formal introduction to classroom
teaching working as a teaching assistant in Astronomy 103, a course designed to
introduce students to observational astronomy. That same year I began working at the
campus observatory conducting open observatory nights for the students of UMass — a
position which I continue to hold and enjoy.

This Capstone Project will serve to start my career as an educator and provide me
the experience needed to enter the astronomy education field with a competitive
background.

The foremost goal of this Capstone Project is to master the skills of creating a
curriculum that promotes understanding and appreciation for astronomy. In addition I
would like my Capstone Project to serve as the guidelines for the university to continue
this honors component for years to come; as I fell this will be a worthwhile addition to
the astronomy department which will allow student development beyond that which is
taught in the lecture itself.

There are two parts of this capstone each part being carried out over both
semesters. During the Fall 2007 semester, [ will be preparing component. I will spend
five (5) hours each week reviewing lectures for the Astronomy 100 course that this
honors component will complement. From these lectures I will pull out material that I

feel is critical in mastering for a full understanding of the subject. With this material I



will spend and additional five (5) hours designing classroom projects that will reinforce
these ideas. Such projects will include lab reports, observations with instrumentation, and
student research and presentation.

I will meet bi-weekly with my committee members. I will go over the ideas I have
come up with for classroom projects with Stephen Schneider, my research chairperson. |
will also discuss lecture content with the instructor of the course my honors component
will complement, Min Yun. During these meetings [ will review the material that I will
be promoting in the honors component. I will be able to run ideas by Professor Yun and
receive his input for suggestions for the component.

By the end of the Fall 2007 Semester, I will have an adequate curriculum
developed and approved by my committee members to proceed with the second part of
my Capstone Project.

During the second semester I will be teaching the course that I designed during
the first semester. The class will meet for two (2) hours each week from 7pm — 9pm, so
that students will get the opportunity to use instrumentation to observe the night sky. I
will additional hours each week preparing the material for class each week, reviewing
students’ work, and making myself available for office hours for students.

My complete curriculum will be provided to both committee members during the
conclusion of the Fall 2007 semester. The material will be reviewed and graded on how
well it complements the lecture material and how well it conveys the material at hand. At
the end of the Spring 2008 semester [ will provide my final findings, which will include a
revised curriculum which will be improved after each class, depending on the
effectiveness of material and how the students responded to each lesson. In addition it
will include my own recommendations for the continuation of this class. These findings

and finished project will be presented during the month of May.

il



Intent

As a member of Commonwealth College I am familiar with the opportunities that
students have to explore academics from an interdisciplinary approach, learning aspects
of various subjects which allow them to see the breadth of human knowledge from a
macro perspective. As an astronomy major, [ have had the chance to explore a wide range
of subject matter from each college at the University of Massachusetts Ambherst. It is in
these personal explorations that I have found an aspect of learning that has allowed me to
grow as a human, not just as a student seeking academic understanding.

In these explorations I found that my love of astronomy and science was a gift not
only to myself, but others. I found I loved the art of educating and allowing the passion I
had for my subject area to be a vehicle to elucidate other students. Through my years at
the University, I have become active in the Department of Astronomy as an educator.
Due to this work and my enthusiasm with astronomy, I decided to build my Capstone
Experience around Astronomy Education.

As 1 recognize the benefits of learning about subjects from a wide range of
disciplines and the benefits of working closely with professors in Honors Sections, I was
disappointed to see that there were no Honors offering for Astronomy 100, one of the
introductory Astronomy courses offered at the University of Massachusetts Ambherst.
Over 700 students will enroll in Astronomy 100 each semester — making this one of the
largest general education opportunities for our students. With such a large student
enrollment I recognized the missed chances for Commonwealth College students to
engage themselves with the material they are studying on a deeper level.

I decided that I wanted to design the first Honors Section for Astronomy 100 at
the University of Massachusetts Amherst. I wanted Commonwealth College students who
choose to excel in academics to have the opportunity to pursue the study of what I
consider to be at the heart of human quest and exploration — Astronomy.

I worked closely with two professors in the Astronomy Department, Stephen
Schneider and Min Yun. Professor Schneider, a specialist in Astronomy Education, has
been my undergraduate advisor and served as my sponsor in an independent study that

researched astronomy education techniques and methods. Professor Yun instructed my
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introductory astronomy class and encouraged me to become involved in the field of
astronomy education. Professor Yun would be teaching the Spring 2008 Astronomy 100
course and I would be designing the course around his content. Through meetings with
Professor Schneider and Professor Yun, I developed the curriculum, assessments, and
projects that students would take part in, which would not just ask them to look beyond
the typical realm of the classroom, but to think critically about the cosmos — learning how
to form theories and apply previous gained knowledge to current problems. During the
Fall 2007 semester I developed this curriculum, and by winter break, I had a full semester
Honors Section for Astronomy 100 planned and ready to be taught.

The second portion of my Capstone Experience was teaching the course to
Commonwealth College students. I advertised the component to the lecture hall at the
first meeting of Professor Yun’s Astronomy 100 class. I eagerly promoted the curriculum
and projects students would embark on in this pioneer class.

I have now been teaching my Honors Component for the Astronomy 100 class for
five weeks. I spend hours preparing my material for each class, grading homework
assignments, and reflecting on the past sessions to see how to improve each class from an
educational viewpoint. Having studied science education methods while completing my
minor in education, I have gained a unique perspective as an undergraduate student. I
have the ability to look at each class from a pedagogical perspective seeking to challenge
students to question their understanding and explore ideas more deeply so that they can
grow into the lifelong learners that Commonwealth College seeks to create.

The importance of my Capstone Project is twofold. The university had not
previously offered such an opportunity for its students. As my work is intended to serve
as a mechanism for my transition from a student to an educator, it is also a legacy I wish
to leave to the University of Massachusetts Amherst. I hope that this course complement
will become a recurring component the University could offer as a small, but powerful
addition to the many services and extra opportunities it already offers its students.
Secondly, my Capstone Experience serves to benefit the students of the University of
Massachusetts Amherst. With such large enrollment in Astronomy 100, and the record
number of Commonwealth College students, we need to be sure we are serving students

with opportunities to explore all subjects at the University. My Capstone Experience
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directly serves the students in Commonwealth College, as it upholds the mission of
encouraging students to question and think beyond the boundaries of their own academic
pursuits — to research and study across disciplines. As a member of the Commonwealth
College I recognize the importance of not just working for my own success, but also
working for the well-being of those around me and allowing my gifts to serve others.
This Capstone Experience does just that; it serves the University that gave me the
background to make me who I am today, and it serves the students who are preparing to
follow the same path and make their own contributions to education and society.

I will be attending Gradate School beginning in the Fall 2008 semester seeking a
M.Ed. in Secondary Education. I am currently waiting to hear from the University of
Massachusetts Amherst as to my acceptance. Should I be admitted to the University of
Massachusetts Amherst, I will be working closely with the Astronomy Department
continuing my research of Astronomy Education and Outreach. My goal is to continue
teaching this Honors Component for the Astronomy 100 class and through careful
reflection and revision, determine areas of improvement so that the curriculum develops
to fit students’ needs and learning styles. It is my aim that in time with my continued
work with my Capstone Experience, this Honors Component will become a permanent
opportunity for the members of the Commonwealth College to explore academics from a
scholarly perspective and become well versed students, prepared to view the world from
an open view point and have the background necessary to think critically about

challenges they face and the differences they wish to make.
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About Me: My name is Ross Dubois and I am a senior undergraduate student
majoring in Astronomy and Space Sciences. I have been actively involved in the
astronomy department at the University of Massachusetts for the past 3 years.
For my senior thesis I wanted to work with astronomy education, so I proposed
the idea of creating an honors component for the Astronomy 100 course. I
created the curriculum, assignments, and activities for the course in the Fall 2007
semester, and am teaching the course for the first time this Spring 2008 semester.
Because I created this course, I care very deeply about its success - this is directly
related to the enjoyment and success of the students enrolled. I have many forms
of communication in which you can speak to or meet up with me, and encourage

you to do so if you every have a question about material or the course itself.

Class Time: This course serves as the honors component for Astronomy 100 -
Exploring the Universe. Each class has two parts of it - in class time and
telescope time. Living on the East Coast my whole life, I realize that it is highly
unlikely we will have cooperative weather each night. Therefore, if we have poor
weather, we can simply enjoy a computer simulation (Using a variety of Night
Sky simulators Starry Night Backyard, Starry Night Pro, Google Sky, and
Redshift Deluxe to name a few) to reinforce ideas brought up during in class

time.

Attendance: This class was designed around the premise that if you attend each
section, you will do fine! Attendance is mandatory for everyone. If you must
miss a class, please email me as soon as possible so we can work around the
absence.

Class participation and attendance are worth 30% of your final grade.
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Homework: Homework is assigned to help reinforce ideas discussed during the
session. I do not want the idea of homework to be a deterrent from students
enrolling or staying in the class, so grading will be done based off of effort and
methods, not just on the accuracy of solutions. The idea is that there should be 1
hour of homework per credit worth of the class each week (This component is
worth 1 credit). I have not designed homework assignments to be excessively
time consuming, and you should contact me should you find them taking longer
than expected! There will be approximately 6 homework assignments which will

be worth a total of 30% of your grade.

Project: As a class we will be working through weeks 6, 7, 8, 9, and 10 to solve
one of the night sky riddles in astronomy. There will be high learning
expectations of each student to complete this project. Each individual’s
contribution to this affects the projects outcome as a whole. These weeks will
build on top of each other - so try not to miss those classes, or you may be lost
during the next class meeting!

This project will be worth a total of 40% of your grade.

Class Schedule and Topics

Week Date Topic
1 1/30/2008 Introduction and Angular Diameter
2 2/6/2008 Parallax
3 2/13/2008 Telescopes, Galileo, and Newton
4 2/20/2008 Interactions of Light
5 3/1/2008 Solar Observation*
6 3/5/2008 What Stars Do We See In the Night Sky
7 3/12/2008 Building an Understanding of Stars
HAVE A SAFE SPRING BREAK
8 3/26/2008 Topic Assignments
9 4/2/2008 Student Presentations
10 4/9/2008 Night Sky Project Conclusion
11 4/16/2008 Globular Clusters
12 4/23/2008 Hubble’s Law and Relative Motion

* Class 5 is tentative scheduled to take place on Saturday March 1. This will not be a
full two (2) hour class. We will be making solar observations, so we must do this activity
in daytime. | understand outside commitments! The actual meeting time is tentative and
subject to change around class priorities.
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