DAWN

a journey to the beginning of the

NASA’s Dawn Mission:
Educational Materials Pilot Study

Introduction

During the summer of 2011, NASA’s Dawn spacecraft began its orbit around Vesta, one of the
two protoplanets it will orbit during its mission in the asteroid belt. The mission will address the
role of size and water in determining the evolution of the planets by measuring their mass,
shape, volume, and spin rate with imagery, and gravity. Through this investigation, scientists aim
to characterize the conditions and processes of the solar system’s earliest epoch.1

The Education and Public Outreach (E/PO) for the Dawn mission consists of a team of E/PO specialists from
New Roads School in California, and Mid-continent Research for Education and Learning (McREL) in Denver
Colorado. In support of the Dawn mission, this team develops and disseminates high quality resources and
materials that reflect "best practices" in education. As such, Dawn E/PO curriculum materials are standards-
driven, pedagogically appropriate, and designed to meet the needs of all students, including disadvantaged
and underserved. Through their educational resources and materials, the Dawn E/PO team aims to improve
students’ understanding of the formation of the solar system, interest in solar-system science, and
opportunities to conduct science within real-life contexts. The Dawn E/PO effort also intends to help science
educators gain a better understanding of how to implement inquiry processes that lead to improved practices.

Study Purpose

Magnolia Consulting, LLC, an external evaluation company is working with the Dawn E/PO team to
conduct a pilot study of the Interactions of Energy and Matter: Dawn Instrumentation module. The
purpose of this pilot study is to ensure that the Dawn E/PO curriculum materials are of high quality and
utility and reflect the needs of classroom science educators before they are disseminated to public and
educator audiences. This study will allow the Dawn E/PO team to assess the appropriateness and
effectiveness of the supplemental science materials in supporting science instruction and learning. This
pilot study will specifically measure the impact of the Dawn E/PO curriculum materials on student
understanding of and interest in interactions of energy and matter and the electromagnetic spectrum as
detected by the instruments aboard the Dawn spacecraft.

Module Description
The Dawn E/PO team is currently recruiting high schools that are interested in participating as pilot test
sites for the Interactions of Energy and Matter: Dawn Instrumentation module. This two-week module is
intended for high school students in grades 10-12 enrolled in physics, chemistry, or advanced integrated
science courses. Additionally, this module might be of interest to students as they conduct independent
research in advanced technologies. As students interact with this module, they will gain an understanding
of

=  The electromagnetic spectrum (specifically gamma ray radiation, infrared radiation, and

visible light)

= Visual analysis of images and remote sensing data

= Mapping mass concentration using Doppler shifts from gravity science

=  Mineral identification of a surface using multiple instrument data

Dawn E/PO Pilot Test Sites

As part of the Dawn E/PO development process, all curriculum materials are pilot and field-tested before
broad dissemination. The Interactions of Energy and Matter: Dawn Instrumentation module will be pilot
tested during the spring/fall of 2012. Pilot testing is critical to understanding how the materials work in
the classroom. Pilot test participants will have the opportunity to use and provide feedback on these
innovative supplemental science materials.

! Dawn: A Journey to the Beginning of the Solar System (2002). The online site for the Dawn mission.
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The Interactions of Energy and Matter: Dawn Instrumentation module has many entry points into a high
school physics, chemistry, or integrated curriculum. It can be used to enhance lessons on the
electromagnetic spectrum. The module includes activities that model gamma rays from nuclear decay,
neutron capture, and inelastic atomic collisions as well as using visible and infrared light to identify
surface geology. Students will also learn different methods of in-depth visual analysis using remote
sensing. Students will use simulated data of changes in a spacecraft's velocities as it orbits a Vesta-like
asteroid to map regions of high and low mass concentrations. Students are guided through an analytical
process similar to the one the Dawn scientists will use determine the mineral content of the surfaces of
Vesta and Ceres from the data collected by the instrument payload onboard the Dawn spacecraft. An
assessment is also included that will demonstrate students understanding of the connections between
the ideas presented through the use of concept maps. Please help us determine its best use in high
school physics, chemistry, and integrated science classes by becoming a Dawn Instrumentation Pilot
Test Teacher.

Design

The evaluation study will be conducted with 10" through 12" grade physics, chemistry, and integrated
science classes during the spring/fall of 2012. The following data collection mechanisms will be employed
for the pilot study:

Pre and Post-activity student interest and knowledge questionnaires
Teacher informational online questionnaire (before implementation)
Teacher module evaluation online survey (after implementation)
Teacher and student demographics
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Participation

Participating teachers will be expected to implement the materials as fully as possible and participate and
support all data collection activities during the study. This is critical, given that the E/PO team’s ability to
improve the quality, utility, and effectiveness of the Dawn E/PO materials depends on the thoughtful and
comprehensive feedback from participating teachers. In recognition of their participation, teachers will
receive a certificate of appreciation, electronic copies of all E/PO pilot test materials and designation as a
NASA Dawn E/PO Associate on the Dawn website.

No student, teacher, or school names will be used in reporting. If a reference is made to a school or
teacher, it will be replaced with a pseudonym. All data will be reported in aggregated form, and no
individual student data will be reported.

If you are interested in being considered for participation as a pilot test site, please complete a study

application online by following this link:
http://www.surveygizmo.com/s3/826760/Interactions-of-Energy-and-Matter-Dawn-Instrumentation-
module-Pilot-test-Study-Application or contact Dr. Carol Haden of Magnolia Consulting or a member of
the Dawn E/PO team.

Dr. Carol Haden

Dawn E/PO Evaluator, Magnolia Consulting, LLC \1
928.600.6641 magnolia

. . {'nnm]ring
carol@magnoliaconsulting.org

For information regarding Dawn E/PO materials and resources contact:

Joe Wise Sharon D. Unkart

Dawn E/PO Manager Senior Consultant, Field Services: Education and Public Outreach
New Roads School Mid-continent Research for Education and Learning (McREL)
310.828.5582  Ext.213 4601 DTC Boulevard, Suite 500

jwise@newroads.org Denver, CO 80237-2596 ME
303.459.5032 L

sunkart@mcrel.org
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