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The 2016

NATIONAL ASTRONOMY
TEACHING SUMMIT
August 1-3, 2016
City College of San Francisco-North Beach China Town Campus

The National Astronomy Teaching Summit is a professional
conference bringing together dedicated astronomy and
planetary sciences educators to share innovative teaching
techniques and successful instructional strategies that increase
students’ engagement, achievement, and motivation.
Designed primarily for college professors teaching the
introductory astronomy survey course—ASTRO 101—the
summit includes formal presentations, interactive workshops,
and round-table discussions all designed around astronomy
teaching innovations. Submitted abstracts have been peerreviewed. The conference is organized by a respected program
committee, listed on the following page.
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BLOCK SCHEDULE
Monday, August 1, 2016
Registration Open 8am-5pm each day in Room 404
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1:30pm-3:00pm
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Weitz, Shawl,
Fraknoi, &
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MEET THE AUTHORS
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Monday Sessions in Room 1201
Implementing Astronomy 101 Online: A Case Study
Jennifer N. Weitz
9:00am, Aug 1
Mon1201-1

Paradise Valley Community College
jennifer.weitz@paradisevalley.edu

As overall enrollment at two-year institutions falls, online enrollment at community
colleges continues to grow. Translating our best teaching methods and educational
practices to an online environment has become an increasingly relevant challenge. In
Fall of 2012 Paradise Valley Community College implemented an entirely online
introductory astronomy course with lab. Analysis of 2012 - 2016 data from PVCC
reveals higher student success and completion rates for the online astronomy courses
than face to face astronomy courses. In addition, demand for online astronomy has
resulted in a 38% growth in enrollment of the PVCC astronomy program over the
past four years. PVCC’s astronomy course was produced for the Canvas LMS and
was designed using Quality Matters guidelines by the lead astronomy professor with
assistance from PVCC’s Center for Teaching and Learning. We present techniques
used, lessons learned, current problem areas and demographic differences between
online astronomy students and face to face astronomy students.

Discovering Astronomy: An ASTRO 101 e-book
Stephen Shawl

9:20am, Aug 1

University of Kansas

Mon1201-2

Shawl@ku.edu
DISCOVERING ASTRONOMY, now available in its 6th edition as an eText, has many
significant features to help your students learn. We have partnered with etextink.com
and WebAssign.net to produce an affordable set of cost-saving options for your
students. Also available is the DISCOVERING ASTRONOMY ACTIVITY MANUAL, which
provides students with additional active-learning experiences. Our etext is device
independent and thus accessible through any web browser. Americans with
Disabilities Act compatibility provides access for all students. Hotlinks to outside sites
provide further information for interested students. Lecture demonstration videos of
important concepts, made specifically for this new edition, are embedded within the
text as appropriate. Students can highlight text, take notes, and bookmark locations
within the text. Important terms are linked to the glossary. Search capabilities allow
students to easily find what they want. Instructors can interact with their students
directly through the eText once the class roster has been provided. For example,
instructors can embed assignments into their students’ eText and add their own notes
and updates, which are immediately visible to their students. Updates can be quickly
made by us as new findings become available. For example, updates from New
Horizons were added at the time of the closest approach to Pluto, and an update on
the announcement of current water on Mars was added the day of the announcement.
Details of the book, a sample chapter, and other information are available at
discoveringastronomy.weebly.com.
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A Free High-Quality Open-Source Textbook in Astronomy
Andrew Fraknoi
9:40am, Aug 1
Mon1201-3

Foothill College
fraknoiandrew@fhda.edu

Morrison, D., NASA Ames, Wolff, S., NOAO, &
Harris, D., OpenStax
Nonprofit publisher OpenStax (https://www.openstax.org/higher-ed ) publishes free,
high-quality, fully-developed college textbooks in fields that many undergraduates
take (physics, math, economics, etc.) We are now engaged in doing an Astro 101 text,
with the help of about 75 astronomers and educators from around the country. Based
on Voyages through the Universe, it has been thoroughly revised, updated, reviewed,
embellished with weblinks, and put on a standardized electronic platform. The first
electronic edition (free to students) should be available by late summer. Paper copies
will be sold at cost. Since it is open source (including the images,) each instructor
will be able to make his or her own electronic version of the book, leaving out
chapters or sections, adding their own material or syllabus. We will discuss the
structure of the book and its ancillaries, and the method though which it will be
distributed. (OpenStax is supported by Rice University, the Laura and John Arnold
Foundation, Bill & Melinda Gates Foundation, the William and Flora Hewlett
Foundation, the Calvin K. Kazanjian Economics Foundation, the Maxfield
Foundation, the Bill and Stephanie Sick Fund, and the Michelson 20 MM
Foundation.) https://www.openstax.org/higher-ed

Global Warming Demystified
The Science, The Consequences, and The Solutions (and Why
Conservatives and Liberals Can All Agree)
Jeffrey Bennett
10:00am, Aug 1
Mon1201-4

Big Kid Science
jeffrey.bennett@comcast.net

Is human-induced global warming real or a hoax? Most people will express an
opinion on this question, but relatively few can back their opinions with solid
evidence. This is true on both sides, as most “believers” are no better able to explain
the scientific case for global warming than “skeptics” are able to make a case against
it. Many times we’ve even heard politicians and media pundits say “I am not a
scientist” to avoid the issue altogether. But the truth is, the basic science is not that
difficult. In this presentation, noted educator Jeffrey Bennett will give you the
foundation you need to speak intelligently about the science behind global warming,
and show you why the solutions to this important problem are ones that people of all
political persuasions can agree on. If you have any questions or doubts about the
reality of global warming or what we should do about it as a nation, you’re sure to
come away enlightened. The level is suitable for anyone of middle school age and up.
http://www.globalwarmingprimer.com/tour/
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Monday Sessions in Room 1204
A Hybrid Model for Astronomy Research for High School and
College Students
Rachel Freed
9:00am, Aug 1
Institute for Student Astronomical Research

Mon1204-1

r.freed2010@gmail.com
The Institute for Student Astronomical Research (InStAR) was created to provide an
opportunity for high school and college students to do astronomical research in a
distance learning environment. This would allow them to use local resources, such as
local amateur astronomers and their telescopes, or remote observatories, while
having online access to materials, instruction and a community of practice to guide
them through the process. The program is an extension of an in-person Research
Seminar that has been conducted at Cuesta College for the past 10 years. While the
program is constantly being improved it has proven to be a successful model for
involving students in the entire scientific process, from proposing a research topic,
collecting and analyzing data, writing and rewriting a publishable paper and
communicating their process and their findings either at in-person symposia or in
online conferences. In the three semesters that the course has run thus far dozens of
students have conducted original research mainly involving double star observations
and measurements, and published numerous papers. The Institute is expanding not
only in its scope of research topics but also into other community colleges, while
bringing on board many new high schools and student groups. Concurrently course
materials and teacher-training programs are being developed and deployed in an
effort to make the program as accessible to as many students as possible. This
program serves as a successful model for bringing real research opportunities and
experiences to high school and college students. http://in4star.org/

Remote Robotic Telescopes For Introductory Astronomy
Kevin M. McLin
9:20am, Aug 1
Sonoma State University

Mon1204-2

mclin@universe.sonoma.edu
The use of remote, robotic telescopes in introductory astronomy classes can bring
educational experiences that are not available in more traditional classes based
exclusively on lectures and reading. These include activities in which students model
basic scientific methodology, gain experience working with image data, and present
results that they themselves have created. Some instructors have begun to make
regular use of imaging with remote robotic telescopes in their introductory lecturebased courses. The observing projects have typically been popular with students, and
in some cases they have dramatically increased the interest and enrollments in
astronomy at the institutions offering these programs. The growing numbers of online
telescopes, located all around the world, offer increasing opportunities for astronomy
instructors to give their students these same types of experiences. For those whose
campuses lack adequate observing facilities of their own, or who are located in places
with poor observing conditions due to weather, light pollution, etc., remote robotic
observatories can provide a way to include authentic observing experiences for
introductory astronomy students that are in many ways similar to the observing done
by professional astronomers. This talk will present results from a few of the programs
that have pioneered the use of remote, robotic telescopes in introductory courses. It
will also provide information on how to gain access to such telescope networks for
those who are interested.
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Pilot Study: Micrometeorites in Rainwater
James H. McKee
University of North Alabama

9:40am, Aug 1
Mon1204-3

jmckee@una.edu

Blake, R. B., University of North Alabama, Qiu C. Q.,
University of North Alabama, Statom, R. S., University
of North Alabama, & Menapace, F. M., University of
North Alabama
It is well known that cosmic dust and small fragments of meteorites fall through the
earth’s atmosphere, are trapped in clouds, and later escape to the earth’s surface in
precipitation. These particles are classified as “micrometeorites”. It is the goal of this
study to: (1) determine the most accessible and effective means by which to capture
and separate micrometeorites from rainwater; (2) to analyze the samples collected for
any available astronomical, chemical, and geological data; (3) To act as a pilot
project to catalyze a larger citizen science movement for the capture and analysis of
micrometeorites, including but not limited to the instruction of local high school
students on these methods via a STEM camp on campus.

Black Holes: Dragons of the Universe
Jeff Lee
Crescent School / Baylor University

10:00am, Aug 1
Mon1204-4

jlee@crescentschool.org
The concept of spacetime distortions, particularly when taken to their ultimate dark
conclusion –¬ black holes – is among the most perplexing ideas for students enrolled
in ASTRO 101 and similar courses. In this talk, I propose to elucidate, with the
purpose of laying to rest, several of the misconceptions I have observed that students
have about black holes, including: black holes have more gravity at long range than
do ordinary stars of equivalent mass; black holes’ cross sections are 2D; black holes
are synonymous with traversable wormholes; and subatomic black holes (such as
those that are postulated to be producible at CERN) could grow and ultimately
swallow the Earth. Additionally, I would describe three laboratory activities which,
through manipulative learning, can assist students to better understand black holes.
First, a tightly stretched cloth mimics a “2+0 universe”, and students obtain the
deflection-versus-mass curve (i.e., “stiffness”) of this simulated spacetime.
Second, the above-described deflection-versus-mass discovery is extended to a black
hole analogy – mass is continually added to an inverted cone frustum until the
“spacetime fabric” is “ruptured”. Third, students study the decaying orbits of the
debris forming a black hole’s accretion disk. In this activity, they observe masses of
varying initial speeds approaching the simulated “event horizon” (i.e., throat) of a
hyperbolic funnel. Extending these observations to a quantitative study of this motion
is also feasible. I aver that these approaches help to minimize students’ inevitable
bewilderment, particularly when these ideas are eventually extended to a 3+1
spacetime.
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Monday Sessions in Room 1205
Planetary Science Update: Lunar Science
Brian Day

9:00am, Aug 1

NASA Ames

MonSci-1205

brian.h.day@nasa.gov
The Lunar and Planetary Mapping and Modeling Program produces a suite of
interactive visualization and analysis tools. The program is managed by NASA’s
Solar System Exploration Research Virtual Institute and developed at NASA’s Jet
Propulsion Laboratory. These tools enable mission planners, planetary scientists, and
engineers to access mapped data products from a wide range of instruments aboard a
variety of past and current missions, for a growing number of planetary bodies. While
originally initiated for mission planning and science, this technology has
demonstrated great benefits for use in education. As a component of NASA’s Science
Education and Outreach Infrastructure, they are available as resources for NASA
Science Education programs, and to the greater education community. As new
missions are being planned to a variety of planetary bodies, these tools are
facilitating students’ understanding of the missions and engaging the public in the
process of identifying and selecting where these missions will land. There are
currently three web portals in the program available to the public: the Lunar
Mapping and Modeling Portal or LMMP (http://lmmp.nasa.gov), Vesta Trek
(http://vestatrek.jpl.nasa.gov), and Mars Trek (http://marstrek.jpl.nasa.gov). More
portals for additional planetary bodies are in the works. As web-based toolsets, the
portals do not require users to purchase or install any software beyond current
standard web browsers. All of the portals provide analysis tools that facilitate the
measurement and study of planetary terrain. They allow data products to be layered
and adjusted to optimize data visualization. Visualizations can easily be stored and
shared. The portals each provide for 3D visualization as well as provide users with
the ability to draw bounding boxes around any desired terrain for generation of STL
files that can be directed to 3D printers. This presentation will provide an
introduction to the portals, demonstrate how they can be used by scientists and in
education, and look ahead at future enhancements and applications of these tools,
including the selection of human landing sites on Mars.

Panel Discussion: Engaging ASTRO 101 Students in Research
Sharon Price Schleigh
9:45am, Aug 1
East Carolina University

MonPanel-1205

schleighs14@ecu.edu

Kao, L., CCSF, Freed, R., ASP., & Walker, C., NOAO,
among others

Refreshment Break from 10:30am-11:00am in Room 404
Sponsored by Pearson Education

Proceedings of the 2016 National Astronomy Teaching Summit

15

Read peer-reviewed articles online for free at JAESE.org

16

Proceedings of the 2016 National Astronomy Teaching Summit

Keynote Presentation in Room 402
Taking a Scientific Approach to Science Education
Carl Wieman

11:00am, Aug 1

Stanford University

MonKey402-1

cwieman@stanford.edu

Guided by experimental tests of theory and practice, science has advanced
rapidly in the past 500 years. Guided primarily by tradition and dogma,
science education meanwhile has remained largely medieval. Research on
how people learn is now revealing much more effective ways to teach and
evaluate learning than what is in use in the traditional science class. It
makes much more use in the classroom of the instructor’s expertise, and it
also shows students how to learn most effectively. This research is setting
the stage for a new approach to teaching and learning that can provide the
relevant and effective science education for all students that is needed for
the 21st century. I will review design principles and and results from
implementation in classrooms. I will also cover more meaningful and
effective ways to measure the quality of teaching.
Wieman is a Professor of Physics and Education at Stanford University. He has done
extensive research in both atomic physics and science education at the university
level. Wieman served as the founding chair of the Board of Science Education of the
National Academy of Sciences and was the founder of PhET which provides online
interactive simulations that are used 100 million times per year to learn science.
Wieman directed initiatives at the Universities of Colorado and British Columbia
which carried out large scale change in teaching across science departments. He
served as Associate Director for Science in OSTP in 2010-12. Wieman has received
numerous awards recognizing his work in atomic physics, including the Nobel Prize
in physics for the first creation of a Bose-Einstein condensate, and his work in
education, including the Carnegie Foundation University Professor of the Year, and
the Oersted Medal for physics education.
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MEET THE AUTHORS

12:00pm-1:30pm in Room 404

⎕ Steve Shawl
⎕ Sharon Price Schleigh
⎕ Laura Kay
⎕ Roger Freedman
⎕ Andrew Fraknoi
⎕ Jeff Bennett
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Monday Afternoon Workshops
in Rooms 1201, 1204, & 1205
What is Relativity? An Intuitive Introduction to Einstein’s Ideas
and Why They Matter
Jeffrey Bennett
1:30pm, Aug 1
Big Kid Science

MonWS1-1201

jeffrey.bennett@comcast.net
Almost everyone has heard of relativity, but few people know much about it or realize
its critical importance to our modern understanding of the universe. With the recent
100th anniversary of Einstein’s publication of his general theory of relativity — and
recent detections of gravitational waves making the news — it seems time to change
that. In this workshop intended to help professors do a better job of teaching relativity
to non-science majoring undergraduates, we will review the ideas presented online
at:http://www.bigkidscience.com/relativity-tour/ and discuss the specific strategies
that help students learn relativity. http://www.bigkidscience.com/relativity-tour/

Got Teachers? Strategies To Help Prepare The Future Teachers
in Your Astronomy Classes
Linda Shore
1:30pm, Aug 1
Astronomical Society of the Pacific

MonWS2-1204

lshore@astrosociety.org

Schultz, G., Astronomical Society of the Pacific
Astronomy is a very popular course for college students working to meet their science
core requirements, and students completing elementary and secondary teaching
certifications at your college will enroll in astronomy in significant numbers.
Providing these future science teachers with an enriching and positive learning
experience in your astronomy class will significantly influence the way they view
science generally, shape their ideas about what successful science teaching looks like,
and ultimately determine how they teach science in their K-12 classrooms. Your
students may or may not be declared as education majors when enrolling in your
astronomy class, so it may not always be possible to target specifically all the future
teachers in your classes. But we have some strategies and suggested practices for you
to use in your astronomy courses, to better prepare future teachers. Many of these
best practices will benefit all the students in your classes, but there are unique and
particular needs prospective teachers have, and addressing these effectively in your
teaching can have significant influence on the science teaching & learning to be
found in future K-12 classrooms.
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You Have a Planetarium Now What?
Jeff Adkins
Deer Valley High School, Los Medanos College

1:30pm, Aug 1
MonWS3-1205

astronomyteacher@mac.com
After you teach some constellations, show "What's Up," and maybe share a
commercially produced show, what else can you do with a teaching planetarium?
Resources and ideas you might not have seen before will be shared and demonstrated.
Some activities will be simulated for you to practice and try at home.
Activities include: Measuring the position of Mars in the dome to plot its orbit;
Estimating the maximum elongation angle for Venus; Showing the 3-dimensional
nature of constellations; Building a planetarium out of cardboard; Experimenting
with planetarium projector designs; Designing a Stonehenge for your location; and
more. Most activities are adaptable for a wide variety of audiences from the general
public to college courses. www.astronomyteacher.com

Afternoon Refreshment Break from 3:00pm-3:30pm
in Room 404
Sponsored by the University of Wyoming Excellence in Higher
Education Endowment for Science Education
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Keynote Lecture in Room 402
Misconceptions About Misconceptions: A New Model
for Improving Learning Through Astronomy
Education Research
Stephanie J. Slater

3:30pm, Aug 1

CAPER Center for Astronomy & Physics Education
Research

MonKey402-2

stephanie@caperteam.com

Despite the substantial body of “misconceptions” education research
literature, the development of an actionable theory of conceptual change to
mitigate students’ misconceptions continues to be less than satisfying. What
if a new, action-oriented cognitive model allowed us to deeply probe and
more efficiently operate on students’ learning difficulties in a fruitful
manner? We propose that instead of binning all erroneous student thinking
into a single misconceptions construct, which leads to prescribing only a
single instructional strategy, perhaps it is time for a new model focusing on
“misconceptions” as a mixture of at least four learning barriers: incorrect
factual information, inappropriately applied mental algorithms
(phenomenological primitives), insufficient cognitive structures (e.g. spatial
reasoning), and affective/emotional difficulties. Each of these types of
barriers can then be targeted more effectively by education researchers and
be more efficiently addressed with an appropriately aligned instructional
strategy.
Director of the CAPER Center for Astronomy & Physics Education Research, Dr.
Stephanie J. Slater is an internationally recognized discipline-based education
researcher working at the intersection of cognitive science and undergraduate
education. After studying as an undergraduate at MIT and a master’s student at
Montana State, she went on to earn her Ph.D. at the University of Arizona in
Teaching, Learning and Sociocultural Studies where she studied the long-term
educational impact of undergraduate science research experiences on the career
trajectories of women. An expert on mixed-method research design, she is the author
of several books focusing on research methodology. Much of her current scholarly
work focuses on understanding learning experiences for undergraduates and future
teachers, particularly in highly diverse student populations.
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AWARDS CEREMONY & RECEPTION



Pinnacle Professor Award – Andrew Fraknoi
Summit Ascent Award – Sharon P. Schleigh

Presented by Timothy F. Slater
University of Wyoming

4:30pm, Aug 1
MonKey402-3

tslater@uwyo.edu

At the National Astronomy Teaching Summit, an individual is
recognized for providing distinguished service that positively
impact and widely influences the field, advancing the
profession of astronomy education. The National Astronomy
Teaching Summit’s Pinnacle Professor Award is the highest
honor given at a Summit meeting.
Also at the National Astronomy Teaching Summit, individuals
are honored for their widely recognized excellence in teaching
astronomy & space science. Effective models of innovative
teaching are vitally important in increasing the quantity and
quality of astronomy & space science education, and this
award honors, recognizes and documents distinguished
success in the field.
A reception follows the awards ceremony in Room 404
sponored by the CAPER Center for Astronomy & Physics
Education Research
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Tuesday Morning Sessions in Room 1201
Are Videos and Demonstrations Pedagogically Useless?
Liam McDaid
9:00am, Aug 2
Tue1201-1

Sacramento City College
mcdaidl@scc.losrios.edu

There is a growing body of evidence that demonstrations (physics) and videos
(astronomy and almost every other discipline) may ultimately be ineffectual unless
they are specifically crafted to incorporate cognitive dissonance. Some research even
indicates that students who watch “clear” and “easy to understand” videos actually
misremember what the videos stated and/or showed and actually align their memories
with their pre-existing misconceptions in physics and astronomy. This is an issue that
is becoming more important as classroom buildings are replaced. Classrooms in
newer science buildings are often being designed as flat, rather than tiered. This is
less expensive, but makes it more difficult to see the front of the room. One of the
main arguments that is used to defend tiered classrooms is that it allows
demonstrations to be seen by all students. If the pedagogical value of demonstrations
is in question, this may help end future tiered science classrooms. But are videos and
demonstrations helpful?The answer is a qualified “yes.” If demonstrations or videos
are not crafted or done in a way that forces initial student confusion and then father
forces the students to exert more mental effort, then they have little effect on post test
versus pretest scores. Crafting such materials involves understanding misconceptions
and using them as a basis for media construction.

Video Killed the Writing Assignment
Nicolle Zellner

9:20am, Aug 2

Albion College

Tue1201-2

nzellner@albion.edu
Introductory Astronomy is often taken to satisfy a college graduation requirement for
non-science majors at Albion College. In this course, we discuss material that can be
broadly categorized into topics related to “the sky”, “the Solar System”, “the
Galaxy”, and “cosmology”. Even with the wide variety of topics in these categories,
though, students may not be 100% interested in the course content, and we almost
certainly do not cover a specific topic about which a student wishes to learn.
To at least partly address these issues, to appeal to all of the students in this class,
and to allow students to explore topics that we may not otherwise cover, I assign a
video project. In this assignment, students are asked to create a video of a famous (or
not) astronomer, astronomical object or discovery, or telescope observatory to
present to the class. Students work in pairs to create a video that is original and
imaginative and includes accurate scientific content. For this project, then, students
use a familiar technology and exercise their creativity while learning a little (or a lot
of) science along the way. In this presentation, I will share data on types and topics of
videos; examples of excellent, good, and not-so-good videos; assignment
requirements and grading rubrics; lessons learned; and student comments.
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Clicker Questions, Question Sequences, And Ranking Tasks For
Introductory Astronomy
Roger A. Freedman
9:40am, Aug 2
University of California, Santa Barbara

Tue1201-3

airboy@physics.ucsb.edu
I am creating a new set of clicker questions to accompany the textbooks Universe
(with R. A. Geller and the late W. J. Kaufmann) and Investigating Astronomy (with T.
F. Slater). Based on classroom experience, these include both conceptual and
quantitative questions, sequences of related questions, fill-in-the-blanks questions,
and ranking tasks. I will show examples of these questions and solicit volunteers who
would be interested in using them for classroom testing.

Modeling Instruction for Astronomy
Carl Pennypacker
University of California Berkeley

10:00am, Aug 2
Tue1201-4

crpennypacker@lbl.gov
Modeling Astronomy is a unification of existing Modeling Instruction and Hands On
Universe pedagogy and resources. Participants will actively engage in the roles of
both student and instructor as they practice the questioning and inquiry-based
instructional practices that are fundamental to Modeling Instruction. We will engage
in a laboratory exercise and follow-up whiteboarding session contextualized in one of
the fundamental conceptual models of astronomy. One consequence of this approach
to teaching astronomy is that students develop proficiency in using real astronomy
images to measure the size of various key structures in the Universe, and then build
their own models of the cosmos.

24

Proceedings of the 2016 National Astronomy Teaching Summit

Tuesday Morning Sessions in Room 1204
Student Stars of Science Sunday: Incorporating Outreach in
ASTRO 101 Labs
Quyen N. Hart
9:00am, Aug 2
Regis University, Regis College

Tue1204-1

qhart@regis.edu
The majority of students in many Astro101 courses are non-science majors fulfilling
their natural science core elective. One major learning goal of these courses is for
students to foster a life-long appreciation of astronomy. Many of these non-majors
think that they can never master an astronomy concept, but with a well-designed
activity, their perceptions around their own scientific abilities can change. For their
final project in the Astro101 lab, student groups identified a basic astronomy concept
of interest to them, designed or adopted a hands-on activity to teach the idea, and
then facilitated their activity during a science open house at the university, called
Science Sunday. Student feedback on this activity was positive and the community
thought many of them were science majors. Students valued the opportunity to apply
their classroom knowledge and engage the community in a fun, stimulating
environment. The students preferred this activity over formal in-class labs or a final
exam. This cooperative learning experience attempts to foster authentic experiences
around communicating science to the public and dispel misconceptions that only
certain people can learn science.

The Changes in Calendars in the Ancient World as a Tool to
Teach the Development of Astronomy
Ariel Cohen
9:20am, Aug 2
The Hebrew University of Jerusalem

Tue1204-2

cohariel@gmail.com
When teaching the Equivalence of ASTRO101 at the Hebrew University of Jerusalem,
Israel, I have devoted 4 hours to the history of astronomy in order to discuss the
development of astronomy and of science in general in the ancient world. In order to
demonstrate the impact of the developing accuracy of astronomical measurements to
our improved understanding of the universe I have chosen as an example the
development of the calendars and in particular those of the Hebrew and the Hindi
calendars throughout the first Millennia BC and AC. The changes in the several
determinations of the Hebrew calendar are demonstrated based on Babylonian and
Jewish documents as well as works by al-Khwarizmi and al-Qaini from the 9th
century AD, found in the Khuda Bakhsh Oriental Library, in Patna India. Our
conclusions suggest that the calendars present a proof to the fact that throughout the
Millennia discussed scientific data were never in a disagreement with social-religious
traditions.
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The Universe Isn't Silent
Kala Perkins

9:40am, Aug 2
Tue1204-3

GTU
quasar9@mac.com

The universe isn’t silent. It has a sound track and that sound track is played on space
itself, because space can wabble like a drum; it can ring out a kind of recording
throughout the universe of some of the most dramatic events as they unfold. We are
adding to our glorious light understanding of the universe, a sonic composition. (Jana
Levin). LIGO (ground based) and LISA (space based) gravitational wave
observatories are listening to the universe for the ringing wabble of gravitational
waves in space as it squeezes and stretches from colliding black holes. The use of
radio waves translated into sound are being used both by research astrophysics in the
quest to detect new distant planetary orbits with Kepler Space Telescope data, as well
as at the convening of cosmos and culture. A software program called xSonify is
allowing a blind astronomer to study data, as well as to assist sighted astronomers to
discern patterns more readily accessible to the ear than by sight. Dr. Fiorella Terenzi
(astrophysicist and composer) has developed what she calls “Acoustic Astronomy”
translating actual astronomical data, particularly from radio sources into
compositions to both inform and inspire. Astronomers are sonifying the data from the
cosmic microware background and pulsars to better understand the rhythmic and
harmonic principles of our universe; while ALMA radio observatory, in Chile has
developed a public archived data soundbank. This presentation will explore a
selection from the science and culture of cosmic symphonics.

Using the Test Of Astronomy Standards TOAST to Measure
Student Learning
Stephanie J. Slater
10:00am, Aug 2
CAPER Center for Astronomy & Physics Education
Research

Tue1204-4

stephanie@caperteam.com
Considerable effort in the astronomy education research over the past several years
has focused on developing assessment tools in the form of multiple-choice conceptual
diagnostics and content knowledge surveys. This has been critically important in
advancing astronomy as a sub-discipline of physics education research, allowing
researchers to establish the initial knowledge state of students as well as to attempt to
measure some of the impacts of innovative instructional interventions. Before now,
few of the existing instruments were constructed upon a solid list of clearly articulated
and widely agreed upon learning objectives. Moving beyond the 10-year old
Astronomy Diagnostics Test, we have developed and validated a new assessment
instrument that is tightly aligned to the consensus learning goals stated by the
American Astronomical Society – Chair’s Conference on ASTRO 101, the American
Association of the Advancement of Science’s Project 2061 Benchmarks, and the
National Research Council’s National Science Education Standards. The result is a
criterion-referenced assessment tool, called the Test Of Astronomy STandards
(TOAST). Through iterative development, this multiple-choice instrument has a high
degree of reliability and validity for instructors and researchers needing information
on students’ initial knowledge state at the beginning of a course and can be used, in
aggregate, to help measure the impact of course-length duration instructional
strategies for undergraduate science survey courses with learning goals tightly
aligned to the consensus goals of the astronomy education community. The TOAST is
available at:
http://www.cluteinstitute.com/ojs/index.php/JAESE/article/view/9102/9224
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Tuesday Morning Sessions in Room 1205
Invited Science Update: Dark Matter in Galaxy Clusters: Past,
Present, and Future
David Wittman
9:00am, Aug 2
University of California Davis

TueSci-1205

dwittman@physics.ucdavis.edu
Dark matter makes a wonderful case study in the nature of science. What should
astronomers do when they see orbits that apparently conflict with the known law of
gravity? Two competing explanations always arise: dark matter (unseen mass
influencing the orbit according to the known law of gravity) and modified gravity. I
will briefly review two historical examples---one in which dark matter turned out to
be the correct explanation and one in which modified gravity turned out to be correct--to set the stage for the modern conception of dark matter. Turning to the present, I
will explain how merging clusters of galaxies prove the case for dark matter despite
its apparently extravagant violation of Occam's razor. Looking to the future, I will
show how the latest observations of merging clusters could tell us something
surprising about dark matter.

Panel Discussion: Using Science Fiction to Teach ASTRO 101
Andrew Fraknoi
9:45am, Aug 2
Foothill College

TuePan-1205

fraknoiandrew@fhda.edu
Gibor Basri, University of California, Berkeley
David DeGraff, Alfred University
We will discuss using SF in astronomy courses and sections, dedicated courses on
astronomy and science fiction, stories with good astronomy, and astronomers who are
writing science fiction.

Morning Refreshment Break from 10:30am-11:00am
in Room 404
Sponsored by PonoPubs.com
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Keynote Lecture in Room 402
What are your students learning?
Vera Margoniner

11:00am, Aug 2

California State University Sacramento

TueKey-402

vera.margoniner@gmail.com

Most astronomy teachers have taken courses on quantum mechanics and
relativity but few have ever been taught anything about how people learn;
we know how to measure temperatures of stars but do we think about
measuring what our students are learning For decades research in
astronomy and physics education has shown that student learning is directly
proportional to the level of student engagement, but we continue to teach in
a lecture style that usually engages no more than 10% of the students.
Student learning is further hampered because we rarely have time to go
deep in a topic when there is so much content to cover. In this talk I will
describe a class structure that yields substantially improved learning gains.
It requires all students to arrive to class prepared and with questions; and
ready to engage in student-centered activities throughout the class period.
This “flipped” modality of instruction facilitates deeper learning because
students get familiarized with facts, definitions, and simple concepts before
instruction, and class is entirely dedicated to making sense of the content.
Another benefit of teaching this way is that students are required to be
constantly reflecting on their own understanding - very important to the
many students who don’t know how to learn independently because they can
not identify what is confusing them and why. I will also share my
experience creating the Cosmic Classroom series of short videos about the
most difficult topics as a way to complement the pre-instruction textbook
reading. Lastly, I will describe how to maintain these learning gains even in
an online class
.
Vera Margoniner earned her bachelor’s degree from the Universidade de São Paulo
and her PhD from the Observatório Nacional in Rio de Janeiro, Brazil. She moved to
the US as a graduate student where she performed research in several aspects related
to clusters of galaxies. In 2004 she moved to the University of California, Davis
where she worked as a postdoc until she joined the faculty at California State
University, Sacramento in 2007. There, she discovered a passion for teaching that
resulted in a shift in her research interests to physics and astronomy education. She
created the Teacher Preparation Concentration for physics majors and founded a
successful learning assistant program that has since been adopted by other
departments as well. In 2015 she won a Fulbright Scholar award and in 2016 she won
her college’s Outstanding Instructor Award.
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MEET THE AUTHORS

12:00pm-1:30pm in Room 404

⎕ Paul Hewitt
⎕ David Helfand
⎕ Kevin McLin
⎕ Tim Slater
⎕ Stephanie Slater
⎕ Jeff Adkins
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Tuesday Early Afternoon Workshops
in Rooms 1201, 1204, & 1205
Don't Avoid Equations with Beginners!
Paul G. Hewitt

1:30pm, Aug 2

City College of San Francisco

TueWS1-1201

pghewitt@conceptualphysics.com
It is wrongly thought that equations intimidate students in a beginning physics or
astronomy course. No so, if equations are taught as guides to thinking, and show the
connections between things of nature, whether along a street or in the skies above.
What IS intimidating to many beginning students is the algebraic problems usually
associated with equations. I have been successful in avoiding numerics and teaching
only the stories that equations tell. And that's a lot!

The Epic Finale and Other Experiential Activities for Teaching
SETI
Anthony Crider
1:30pm, Aug 2
Elon University

TueWS2-1204

acrider@elon.edu
Many astronomy classes include a chapter on the Search for Extra-Terrestrial
Intelligence (SETI) by professional radio astronomers. While lectures on this topic
are popular, there are relatively few options for allowing students to apply what
they’ve learned. In this talk, I will describe a series of activities developed for an
interdisciplinary, team-taught honors class with a focus on both the astronomy and
philosophy of SETI. These are designed both to have students use what they learned
from their assigned readings and to experience (as much as possible) the exhilaration
and frustration of astronomers attempting to find extra-terrestrial life. One example is
adapted from the CONTACT: Cultures of the Imagination conference. Our honors
class also features an “Epic Finale” that requires students to demonstrate their
understanding in a staged (hopefully awe-inspiring) scenario rather than merely
having them answer questions on paper or with a computer. Examples and
assessments of Epic Finales from this class will be discussed, including The Monolith,
Animal Planet, Alien Eyes and The Wormhole.
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Modeling Instruction for Astronomy for Teachers and Students:
A Micro-Workshop
Carl Pennypacker
1:30pm, Aug 2
University of California Berkeley

TueWS3-1205

crpennypacker@lbl.gov

Megowan, C., Lohman, R., Carpenter, S., Colbert, S.,
Gosnell, R., Gould, A., & Perazzo, J., Astronomy
Modeling Team, University of California - Berkeley
Come learn about the Astronomy Modeling Workshop for high school and
introductory college astronomy faculty that will be piloted next summer (2017).
Modeling Astronomy is a unification of existing Modeling Instruction and Hands On
Universe pedagogy and resources. Participants will actively engage in the roles of
both student and instructor as they practice the questioning and inquiry-based
instructional practices that are fundamental to Modeling Instruction. We will engage
in a laboratory exercise and follow-up whiteboarding session contextualized in one of
the fundamental conceptual models of astronomy.
One consequence of this approach to teaching astronomy is that students develop
proficiency in using real astronomy images to measure the size of various key
structures in the Universe, and then build their own models of the cosmos.
Participants will receive some preliminary documentation on these activities, HandsOn Universe image processing software, and some images. Modeling Instruction, an
evolving program of science education research and development first introduced in
1990 and supported by NSF funding through 2005, is one of the most effective
pedagogies in use, and has a large, self-organized network of middle and high school
science teachers(~8500). 1200 physics, chemistry, biology, physical science and
middle school science teachers participate in 90-hour Modeling Workshops each
summer. HOU is a system of high and middle school astronomy education, that
enables students to learn fundamental mathematics and science by acquiring,
analyzing, understanding, and reporting on work with real astronomy images.
Students study distance scales, the moons of Jupiter, supernovae, asteroids, and other
important astronomical phenomena.

Afternoon Refreshment Break from 3:00pm-3:30pm
in Room 404
Sponsored by Journal of Astronomy & Earth Sciences Education
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Tuesday Late Afternoon Workshops
in Rooms 1201, 1204, & 1205
Creating a Learner-Centered Class Using Lecture Tutorials
Paul Robinson
3:30pm, Aug 2
TueWS4-1201

Westchester Community College
paul.robinson@sunywcc.edu

In this workshop, participants will be exposed to an active engagement method of
classroom instruction called lecture tutorials. These activities are meant to be
completed collaboratively by students during class. Tutorials utilize Socratic-style
questioning to help students process difficult concepts and ideas. This is particularly
useful in astronomy class. Participants in the workshop will not only complete sample
tutorials, but also engage in a modeled demonstration of best practices in tutorial
implementation.

Climate Complexities: Understanding Radiation Balance and
Feedback in the Earth's Climate System
David J. Helfand
3:30pm, Aug 2
TueWS5-1204

Columbia University
djh@astro.columbia.edu

In teaching about climate change, it is very important to distinguish "facts" from
"models" and the predictions the latter are used make. In particular, it is important
for students to understand that the sources of uncertainty in climate predictions arise
not from uncertainty about the facts (human activity is the source of the growing
carbon dioxide concentration, the mean global temperature is rising, the oceans are
acidifying, etc.), but because the system is complex and riven with feedback loops (a
broadly useful concept applicable to fields far from physics such as economics and
psychology). The workshop will use a simple radiation balance diagram (attached) to
first understand energy flows on Earth and then to explore the interconnected
feedback loops, all as a pencil and paper exercise. A computer simulation of this
exercise is under consideration for development. While this would make it much
quicker and easier for students to explore, I fear it would lose the visceral sense of
complexity that hand calculations deliver, and I will be interested in participant
feedback on this question.

Writing Weekly Current Events Quiz Questions
Patrick M. Len

3:30pm, Aug 2

Cuesta College, San Luis Obispo, CA

TueWS6-1205

pmL@waiferx.com
Students can be motivated to keep abreast of recent discoveries and developments in
astronomy, and become aware of ongoing daily, monthly, and seasonal celestial
cycles. This requires the instructor to nimbly find articles, construct questions, and
grade current events quizzes on a weekly basis. Certain online resources readily
provide materials for writing these weekly current events quizzes. Pre-workshop
reading assignments are freely available for your use and posted at:
tinyurl.com/weeklycurrenteventsquizzes. Workshop participants learn how to find
online articles, construct robust reading comprehension questions appropriate for
introductory astronomy students, and efficiently grade quizzes for formative
assessment to guide further class discussion on a regular weekly schedule.
http://tinyurl.com/weeklycurrenteventsquizzes
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Wednesday Morning Sessions in Room 1201
Development of the Exam of GeoloGy Standards (EGGS)
Sarah Katie Guffey
9:00am, Aug 3
University of Wyoming

Wed1201-1

katie@caperteam.com

Slater, S. J., CAPER Center for Astronomy and
Physics Education Research, Schleigh, S. P., East
Carolina University, & Slater, T. F., University of
Wyoming
Currently in the United States, geology standards are embedded within various K-12
science curriculums, which leads to a difficult process for teaching geology content to
all students. Globally, geology plays a critical role economically, environmentally,
and historically. The importance of geology in a global context allows science
educators and researchers to understand the significance of teaching geology to all
K-12 students. In the U.S. this process is challenging without a nationally identified
geology curriculum. This talk will highlight the processes of developing an instrument
to measure students’ understanding of geology concepts. The first step involves the
development of a geology consensus document, which will align geology standards
found within U.S. national standards, National Science Education Standards (NSES),
American Association for the Advancement of Science (AAAS), Earth Science Literacy
Principles (ESLP), and Next Generation Science Standards (NGSS). The second step
requires identification of geology misconceptions found within K-12 and
undergraduate college students. The last step includes the development of the Exam of
GeoloGy Standards (EGGS), which is aligned to the geology consensus document.

Overconfidence: Diagnosis and Steps Toward Treatment
David Wittman
9:20am, Aug 3
University of California - Davis

Wed1201-2

dwittman@physics.ucdavis.edu
As instructors we know that students are generally overconfident, and the least well
prepared are often the most overconfident. However, we seldom appreciate the
universality and pervasiveness of overconfidence as a human trait. I will lead a fun
exercise showing that you, too, are overconfident. Using this exercise in the
classroom teaches students about overconfidence in a way that is decoupled from
your actual subject matter and therefore avoids the negativity associated with an
expert telling novices that they can't even distinguish between what they know and
what they don't know. I will briefly discuss my attempts to train students to have more
appropriate amounts of confidence, and outline some results from psychologists who
have studied the issue.
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Investigation into Possible Predictors for Pre-Course TOAST
Scores
Katie J. Berryhill
9:40am, Aug 3
Los Medanos College, Solano Community College,
American Public University System, and the
University of Wyoming

Wed1201-3

katie.berryhill@gmail.com

Slater, T. F., University of Wyoming, & Slater, S. J.,
CAPER Center for Astronomy & Physics Education
Research
The Test Of Astronomy STandards (TOAST) is widely used to measure gains in
student learning in introductory astronomy courses. When the TOAST is administered
to students at the beginning of their course, a wide range of scores is seen. What
might explain the varying baseline scores? It would be reasonable to suggest that this
could result from the variety we see in student’s motivation, their general scholastic
achievement, the number of science courses they took in high school, or even whether
one or more of their parents is in a STEM field. To examine this, 12 non-science
majoring undergraduates taking ASTRO 101 at west coast community colleges were
interviewed in the first few weeks of the. Interestingly, there was no correlation seen
between the above and the student’s pre-test scores. Instead, the only predictor of
pretest scores was student’s exposure to astronomy through informal learning
opportunities.

Analysis and Characterization of Planetarium Education
Research in the iSTAR International Studies Of Astronomical
Reasoning Database
Coty B. Tatge
10:00am, Aug 3
University of Wyoming

Wed1201-4

coty@caperteam.com

Slater, S. J., CAPER Center for Astronomy and
Physics Education Research, & Slater, T. F., University
of Wyoming
There is widespread interest among discipline-based science education researchers in
solidly situating their research in the existing scholarly literature base.
Unfortunately, the traditional approach to conducting a thorough literature review at
the start of an astronomy education research project is exacerbated by the fact that
there is no single convergent venue where this research is published; instead,
astronomy education research is reported across widely varying venues, including
physics, Earth science, psychology, learning sciences, STEM education, teacher
education, among many others, making it difficult to find. The international STudy of
Astronomy Reasoning (iSTAR) database is an international effort to support
collaborations in astronomy education research by collecting and categorizing
existing research in the form of peer-reviewed journal articles, dissertations and
theses, and the so-called unrefereed grey literature.The iSTAR database is currently
seeded with approximately 300 dissertations and theses, and is now ready to
incorporate peer-reviewed works by beginning to be seeded with additional subdomains of astronomy education research. Planetarium education research is already
characterized as a constituting of a good portion of astronomy education, and thereby
an excellent criteria with which to begin. Using the studies collected, a synthesis and
characterization of the planetarium education research field was conducted. The
online library is openly available at: http://istardatabase.org
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Wednesday Morning Sessions in Room 1204
Kinesthetic Activities to Enhance Solar System Understanding
Ken Brandt
9:00am, Aug 3
Wed1204-1

Robeson Planetarium and University of Wyoming
ken@caperteam.com

Students struggle to understand orbital relationships in the solar system. We will use
three different scenarios to explain kinesthetically the cause of moon phases, why we
only launch probes to Mars every two years and two months, and why Galileo was
right-using the phases and apparent diameter of Venus to demonstrate heliocentrism.
Activity guides and handouts will be distributed, and we will “walk through” all three
activities. Based on the work of Morrow and Zawaski, the phases of the moon activity
involves a central light source and spheres. The Mars every two years activity is from
a set of family activities by Marsquest, and uses cones to denote orbital positions of
Earth and Mars. The Venus activity was created several years ago in order to give my
students a fundamental understanding of why the geocentric model was incorrect, and
the heliocentric model best fit Galileo’s observations in 1611, modeling positions of
Venus using both the Ptolemaic and Copernican models.

Reflection on a Data Driven Approach to Curriculum Revision
Lancelot Kao
9:20am, Aug 3
Wed1204-2

City College of San Francisco
lkao@ccsf.edu

The trend to use Student Learning Outcomes (SLOs) to access the effectiveness of
academic curriculum becomes an integral part of program reviews in academic
institutions in United States. Since 2014, our College has systematically collecting
SLO assessments of all courses it offered. In this presentation, I will present some
preliminary findings with additional data from our College Data Archive (ARGOS) to
address astronomy curriculum revision issues and limitation of the current data.

Astronomy 101: Online Resources that Rock!
Lou Mayo

9:40am, Aug 3

NASA GSFC

Wed1204-3

astronomer2go@verizon.net
There are a myriad of online resources available for use in astronomy 101 lecture
and laboratory classrooms. However, it can be challenging to find, evaluate, and
integrate these with the Astronomy 101 curriculum. In this presentation, we will
explore and demonstrate some excellent resources and show how they can be used in
the classroom / laboratory setting; and discuss options for integration of these
resources with real time observations. In addition, we will discuss the development of
an online repository of Astronomy 101 resources that will be made available through
NASA SMD Education websites.
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Eliminating Lectures In A Large Undergraduate Introductory
Astronomy Subject at an Australian University
Michael T. Fitzgerald
10:00am, Aug 3
Edith Cowan University

Wed1204-4

mfitzasp@gmail.com

Lazendic-Galloway, J., Monash University, &
McKinnon, D., Edith Cowan University, Australia
We present a case study of an astro101 subject transforming from a traditional
lecture-lab approach to an entirely workshop-based cooperative-learning approach.
In this talk, we outline the design, evaluation and impacts of this transformation. In
terms of content knowledge gain, we achieved a 0.41 mean gain with a 0.19 standard
deviation on a custom hybrid content knowledge questionnaire, mirroring the high
gains seen in other physics and astronomy highly interactive courses. We also
achieved a dramatic reduction in failure rates from 11-15% between 2012-2014 to
4% in 2015. These gains were achieved through four dominant educational design
approaches, Exploration, Computation, Mathematical and Lecture-Tutorial. All
approaches except the Mathematical approach, which only achieved a low mean gain,
showed good gains on average. In contrast, the attitudes of students towards
astronomy were largely unshifted from their original, already high, pre-course state.
As expected, in-class discussions and post-semester comments from students showed
that some students were unhappy with having to take a larger, more active, role in
their learning than in their other, largely still traditional, prior and concurrent
subjects. This study shows that a studio approach to tertiary introductory astronomy
can be viable and successful, but differing approaches to that in studio physics are
needed and that students reactions to the implementation of such student-oriented
approaches can also be partly dependant on the educational design of their prior and
concurrent educational experiences.
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Wednesday Morning Sessions in Room 1205
Invited Science Update: The Hidden Side of Kepler
Derek L. Buzasi
9:00am, Aug 3
Florida Gulf Coast University

WedSci-1205

dbuzasi@fgcu.edu
Since 2009, NASA's Kepler spacecraft has revolutionized our understanding of
exoplanets, discovering and characterizing over 3000 previously unknown planets
with sizes ranging from smaller than the Earth to substantially larger than Jupiter. It
has found multi-planet systems, planets around binary stars, and planets unlike any
seen in our solar system, including super-Earths and hot Jupiters. It seems that hardly
a week goes by without another spectacular announcement!But there's more to Kepler
than just exoplanets. Kepler has also revolutionized our study of stars, particularly
cool stars like the Sun. The spacecraft's amazing precision is allowing us to
understand sunspot activity and rotation in other stars, and to use those observations
to determine stellar ages through a process known as gyrochronology. For the
brightest stars in its field of view, Kepler can perform asteroseismology, the
measurement of stellar oscillations, which gives astronomers a direct window into the
mass, radius, age, and internal structure of those stars which was simply unavailable
before. Finally, applying the ultra-high precision of Kepler to classical astronomical
targets like eclipsing binary stars is making these old-school methods new again.In
this talk, I will provide an overview of Kepler's impact on the science of stars, and
show you another way that Kepler truly is a stellar spacecraft.

Panel Discussion: Teaching Climate Change from an
Astronomical Perspective
Laura E. Kay
9:45am, Aug 3
Barnard College

WedPan-1205

lkay@barnard.edu

Helfand, D., Columbia University, among others
At recent IAU and AAS meetings, sessions on climate change have been about talking
to the general public, or about getting into politics, economics, religion etc along with
the science of global warming. From what I've heard at these meetings, I suggest that
many astronomers are better off keeping it to the astronomical. We expect students to
understand and acknowledge astronomical measurements about Solar System and
extrasolar planets. We should be able to use our inner Solar System and extrasolar
habitable zones as the base for discussing planetary temperatures and temperature
evolution. And then go from there about how similar scientific processes are used to
study climate change on Earth.

Morning Refreshment Break from 10:30am-11:00am
in Room 404
Sponsored by CAPER Center for Astronomy & Physics Education
Research www.CAPERTeam.com
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Keynote Lecture in Room 402
Astronomy in Popular Culture: How to Involve
Science Fiction, Music, Drama, Cartoons, Advertising
and Your Non-majors Students in Your ASTRO 101
Course
Andrew Fraknoi

11:00am, Aug 3

Foothill College

WedKey-402

fraknoiandrew@fhda.edu

One of the pleasures of teaching astronomy these days is that astronomical
ideas and images are everywhere in our culture. I will discuss and give fun
examples of how astronomy has influenced science fiction, plays, music,
poetry, cartoons, advertising, and other parts of popular culture. For
example, for music I will discuss six songs based on a reasonable
understanding of the properties of black holes, constellation pieces written
by composers from around the world who are or were active amateur
astronomers, the song that compares walking on the Moon to being in love,
the little-known rock song that became a reference in the Astrophysical
Journal, pieces that base the patterns of the music on the rhythms of
astronomical phenomena (including the Supernova Sonata), and other such
examples. I will also show my favorite dark matter cartoon, the best
astronomical stamps, the beer that used Einstein's reputation for
advertising, and a variety of science fiction stories written by practicing
astronomers and giving up-close tours of astronomical objects that our
textbooks will never match. I will also briefly describe how I use such
references in my teaching. To no one's surprise, a resource guide with links
to examples will be distributed.
Andrew Fraknoi is Chair of the Astronomy Department at Foothill College and the
former Executive Director of the Astronomical Society of the Pacific. He was
selected as the 2007 California Professor of the Year by the Carnegie Endowment,
and has received the AAS Education Prize, the AIP Gemant Prize, and the ASP
Emmons Award. He is the lead author on “Voyages through the Universe,” an
introductory textbook which is being adapted into a free open-source text by
OpenStax. His first science fiction story was published last year in the anthology
“Mission Mars: Building Red” (and he is tickled pink, if not downright red.)
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Wednesday Afternoon Workshops
in Rooms 1201, 1204, & 1205
Teaching Spectroscopy in the ASTRO 101 Course
Sharon Price Scheigh
1:30pm, Aug 3
WedWS1-1201

East Carolina University
schleighs14@ecu.edu

Understanding the properties of light is a fundamental requirement in understanding
how we know what we know in astronomy. Yet often the teaching of light is a cursory
topic in an astronomy course. The topic of light (its properties and how we use this to
understand our world) is well known to be full of misconceptions that are very
difficult to change; especially if the teaching relies on lecture approaches and
cookbook labs. Science education research shows that to help learners understand
the properties of light, and appropriately apply that to scientific understanding,
requires instruction that does more than merely describing factual information about
the properties of light and demonstrations of how we use that knowledge to explore
our skies. A specific focus of light in an ASTRO101 course should be on spectroscopy.
Spectroscopy is not only important in terms of developing an understanding for the
properties of light, but also in learning about how we measure and identify distant
objects or matter. As a scientific measuring technique, knowing the concept of
spectroscopy means knowing how to use spectroscopy which allows learners to
develop evidence in support of a scientific argument.
In this workshop, participants will experience the learning of spectroscopy through
the scientific argumentation strategies. They will review how spectroscopy serves as a
method of measuring and identifying matter, engage in an astronomy investigation
using spectroscopy, and develop a scientific argument to support their claims based
on the evidence collected during the investigation. The strategies and materials used
in this workshop are appropriate for the high school classroom, the ASTRO101
courses in community colleges and 4-year universities, and in outreach interactions
with the public. Additional “ready-to-use” resources will be available. Although not
required, participants are encouraged to bring their own laptops.

Flipping the Astronomy Class
Paul Robinson

1:30pm, Aug 3

Westchester Community College

WedWS2-1204

paul.robinson@sunywcc.edu
Participants will be exposed to the flipped classroom method of instruction, in which
students review and prepare for the main course content outside of class and process
the content in class through active engagement activities. Participants will engage in
hands-on example of activities such as lecture tutorials, ranking tasks, interactive
demonstrations, and whole-classroom voting. Participants will be exposed to various
techniques for shifting content from class to outside of class, from textbook
assignments to online lecture videos. Participants will be provided access to an entire
astronomy 101 curriculum ready-made for a flipped classroom model.
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Incorporating Low- And Medium-Risk Active Learning Into
Your Classroom
Joanne Rosvick
1:30pm, Aug 3
Thompson Rivers University, Kamloops BC

WedWS3-1205

jrosvick@tru.ca
This workshop is based on techniques learned at a week-long workshop at the
University of Prince Edward Island. Studies have shown that active teaching
practices motivate students and result in positive learning experiences. Contact
between the students and the instructor, and cooperation among the students
themselves, enhance learning and the prompt feedback students receive by
participating in these strategies is invaluable since students know immediately
whether they are on track with the material.
Active teaching strategies range from low to high risk. Low risk strategies don’t take
up a lot of time, are effective tools for student learning, and aren’t scary for either the
students or the instructor, while high risk strategies usually require a substantial
reworking of the curriculum, and may result in some loss of instructor control during
the class. As a result, some instructors may just lecture because they are not
comfortable with taking risks in the classroom and aren’t aware of any low-risk
strategies that they can use effectively.
In this workshop, participants will be introduced to a selection of the “seven
principles for good practice in undergraduate education” and will learn and
participate in some low-risk strategies for increasing active learning in their
classrooms. These will include Quickwrites, Think-Pair-Share exercises, One-MinutePapers and The Muddiest Point. The group also will participate in a medium-risk
strategy called The Fishbowl. These strategies can be used in any area of study, and
most lend themselves well for any size of class.

44

Proceedings of the 2016 National Astronomy Teaching Summit

IN MEMORY

John Loren Safko Sr., 77, of Columbia, beloved Distinguished Professor
Emeritus, died June 15, 2016. Born in San Francisco, he received a degree
in Physics at Case Western Reserve University in Ohio and completed his
Ph.D. at the UNC, Chapel Hill. He brought his bride, Peggy Jean Safko, to
Columbia to begin his distinguished career of 38 years in Physics and
Astronomy at the University of South Carolina and Director of Melton
Observatory.
As a pioneering astronomy educator, Dr. Safko created and
maintained an innovative self-paced astronomy program and study guide
which flourished for more than 30 years at the University of South Carolina.
He was one of the first adopters of the “Keller Plan” in which students
studied astronomy textbook chapters and repeatedly took tests and retook
tests until they reached a “mastery” level for each concept. He also created
one of the first televideo astronomy courses, and taught students from
around the world. He was the graduate advisor for many students
including. Tim Slater, now at the University of Wyoming, Mike George,
currently Director of Dorrance Planetarium at the Arizona Science Center,
and Elizabeth Warner, Director at the University of Maryland Observatory.
John was very active in the Southern Atlantic Coast Section of the
American Association of Physics Teachers and the S. C. Academy of
Science, which enabled outreach to high-school teachers and students,
especially in South Carolina. He was a published author and co-author of
both astronomy and physics research books. Dr.Safko loved his students
and often had 500 enrolled students in a semester. He was co-author of
perhaps one of the most widely used graduate level textbooks in physics –
Classical Mechanics by Goldstein, Safko, & Poole.
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Mark your calendars to join us for the

2017
NATIONAL ASTRONOMY TEACHING SUMMIT
August 7-9, 2017 in Ft. Myers, Florida

http://www.caperteam.com/astro101summit
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2016 Pinnacle Professor Award Winner

ANDREW FRAKNOI
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2016 Summit Ascent Award Winner

SHARON PRICE SCHLEIGH
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