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Dear 2019 Astronomy Teaching Summit Attendees,

It is our professional privilege and personal pleasure to extend a warm welcome to the 4th 
annual Astronomy Teaching Summit hosted by Loyola University Maryland. This is the annual 
gathering of exceptionally talented and enthusiastic astronomy educators from across the globe 
and the singular place to be to upgrade your astronomy teaching toolkit and get the absolute latest 
astronomy and planetary science cutting edge research updates.

Although we gather under the banner of astronomy and planetary science, the Summit is first and 
foremost about people. If you don’t yet know anyone here, you will find this to be an exceptionally 
warm and inviting place to meet new colleagues. If you’ve been here before, you already know 
this is the place to extend your professional network. The collective expertise around the room is 
phenomenal, and we’re excited to have you join us.

This year’s conference is split into two parallel tracks. On one hand, there is a series of talks 
focused on providing science update talks from some of the world’s premier scientists. On the 
other hand, there are a series of clinics and workshops focused on bringing the latest pedagogical 
innovations to the teaching of astronomy and planetary science. You should feel free to flow 
between one track and the other effortlessly and unapologetically to follow your specific interests.

Our meeting is supported in large part by generous sponsors. When you see them, please take a 
moment and tell them how much you appreciate their support and, if they are offering products 
to sell, please peruse them to see if there are some resources that might help you improve your 
teaching.

Wishing you clear skies,

Tim Slater and Richard Gelderman, Summit Co-Chairs
Inge Heyer and Stephanie Slater, Summit Local Organizers

See how much fun we had last year in Hilo? Let’s do it again this year in Baltimore!
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Astronomy Teaching Summit 2019 Schedule Overview
Tuesday Wednesday Thursday

Room KH-B01 KH-309 KH-B01 KH-309 KH-B01 KH-309

7:45 - 8:15 am Morning Coffee and  
Registration (KH-203)

Morning Coffee and  
Registration (KH-203)

Morning Coffee and  
Registration (KH-203)

8:15 - 9:20 am Alex Young Jordan Raddick

Jessica Ennis

Ray Villard

Windsor Morgan
Jennifer ScottKeith Turner
Angela MeyerSara Schultz

9:30 - 10:30 am Harry Shipman
Keynote #1

Linda Hodges
Keynote #2

Jennifer Wilhelm
Keynote #3

10:30 - 10:50 am Coffee Break (KH-203) Coffee Break (KH-203) Coffee Break (KH-203)

10:50 am - 12:20 
pm

Tom Donnelly
Chrysta Ghent

Lou Mayo Brian Lukoff
Bahram 
Roughani Julia Kregenow

Stephanie Slater Charles Blue Richard  
Gelderman

12:20 - 1:30 pm Lunch (on your own, see. p.22-23) Lunch (on your own, see. p.22-23) Lunch (on your own, see. p.22-23)

1:30 - 3:30 pm Lou Mayo Doug Duncan Katie Berryhill

Melissa Hayes-
Gehrke Timothy Slater

Doug DuncanJennifer Scott
Todd Ullery

Lou Mayo
Michael Fitzgerald

3:00 - 3:30 pm Coffee Break (KH-203) Meet the Authors Reception 
(KH-203) Coffee Break (KH-203)

3:30 - 5:00 pm Stephanie Slater Skip Bird Timothy Slater Erika  
Grundstrom Stephanie Slater

Evening Events
Awards Ceremony & Reception
(5;00-6:30pm, cash bar w/Hoers 

d’oeuvres, 9-11 Memorial Fountain) 

Special Interest Groups
Fireside Chats (pick a spot)

Conference Closing Reception
(location TBD)

All our activities are taking place in and around Knott Hall (KH) on the Loyola University Maryland Campus.
KH-B01 (Knott Hall basement): keynote and science talks
KH-309 (Knott Hall 3rd floor)  : education talks
KH-203 (Knott Hall 2nd floor) : registration, vendors, coffee

More detailed daily schedules will be available in KH-203 at registration.

The street entrance into Knott Hall goes into the basement (KH-B01 will be right there). If you are staying in the 
dorms, you get to Knott Hall by crossing the pedestrian bridge over Charles Street. The G-entrance to Knott Hall 
will be on the bridge. Please excuse the construction dirt. That side of the building also has the elevator, which 
will get you to all three of our locations. Signs will be posted to guide you. A campus map is on p.24.
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Astronomy Teaching Summit 2019 Tuesday Schedule
Tuesday

Room KH-B01 KH-309

7:45 - 8:15 am Morning Coffee and  
Registration (KH-203)

8:15 - 9:20 am
Alex Young
Our Dynamic Sun’s Influence

9:30 - 10:30 am
Harry Shipman
Keynote: The Magic of Astronomy

10:30 - 10:50 am Coffee Break (KH-203)

10:50 am - 12:20 
pm

Tom Donnelly: Recent Space Elevator Developments
Chrysta Ghent: 
Investigating the Solar System through Planet PropertiesStephanie Slater: Polynesian Wayfinding under Ha-

waiian Stars and Constellations: Sailing with Moana

12:20 - 1:30 pm Lunch (on your own, see. p.22-23)

1:30 - 3:30 pm Lou Mayo:
Astronomer’s Unanswered Questions about the Dark

Doug Duncan: 16 Years of Teaching Critical Think-
ing to Astronomy Students – You too Can Prepare Your 
Students for Fake News!

3:00 - 3:30 pm Coffee Break (KH-203)

3:30 - 5:00 pm Stephanie Slater: Beyond Dogma: A Data-based 
Approach to Reconsidering Diversity

Evening Events
Awards Ceremony & Reception

(5:00-6:30pm, cash bar w/Hoers d’oeuvres)
9-11 Memorial Fountain 

All our activities are taking place in and around Knott Hall (KH) on the Loyola University Maryland Campus.
KH-B01 (Knott Hall basement): keynote and science talks
KH-309 (Knott Hall 3rd floor)  : education talks
KH-203 (Knott Hall 2nd floor) : registration, vendors, coffee

More detailed daily schedules will be available in KH-203 at registration.

The street entrance into Knott Hall goes into the basement (KH-B01 will be right there). If you are staying in 
the dorms, you get to Knott Hall by crossing the pedestrian bridge over Charles Street. The G-entrance to Knott 
Hall will be on the bridge. Please excuse the construction dirt. That side of the building also has the elevator, 
which will get you to all three of our locations. Signs will be posted to guide you. A campus map is on p.24.
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Harry Shipman
(keynote speaker)

Harry Shipman of the University of Delaware has 
been doing astronomy education for nearly 50 years.  
He was the American Astronomical Society’s first 
Education Officer in the 1980s. He was director of 
the University of Delaware’s teaching center for 6 
years. He has published  and had NSF and NASA 
grants, in science education as well as in science. 
The NSF recognized him as one of 28 “distinguished 
teaching scholars” in 2001. He has had experience 
with both what works and what doen’t work in 
teaching astronomy.

The Magic of Astronomy

Astronomy is truly a magical science. It illustrates how a simple understanding of forces, such as gravity, can 
explain so many things about what we see in the sky. Students come to astronomy with a favorable view of the 
topic, a contrast to other sciences like chemistry and physics.

I will begin with a sample teaching sequence, which I have used several times in courses for ordinary people, 
on searching for life in the universe. The major themes I will then develop are: (1) You do not need to cover 
everything from Mars to the Milky Way and everything in between in a beginning astronomy course at any level. 
(2) Students come in liking astronomy; let’s use it to our advantage. (3) I have used activities to get students to 
think in class and can talk about some.
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Astronomy Teaching Summit 2019 Wednesday Schedule
Wednesday

Room KH-B01 KH-309

7:45 - 8:15 am Morning Coffee and  
Registration (KH-203)

8:15 - 9:20 am

Jordan Raddick:
The Better Search for Even More Data in 
Astronomy

Jessica Ennis: Introductory Astronomy in a Short-Term 
Study Away Format
Keith Turner: Experiences of Families Attending a Live 
Interactive Planetarium Program
Sara Schultz: Exploring the Use of Formative Assessment 
in the Interactive Planetarium

9:30 - 10:30 am

Linda Hodges
Keynote: Creating the Distraction in the Room: 
Active Learning to Promote Student Engagement 
and Achievement

10:30 - 10:50 am Coffee Break (KH-203)

10:50 am - 12:20 
pm

Lou Mayo: 
Search for Life in the Solar System

Brian Lukoff: Embedding Social Learning Within an 
Astronomy Textbook to Promote Active Reading

Charles Blue: 
Latest Discoveries in Radio Astronomy

Richard Gelderman: Can’t Understand Any of the Rest 
Without First Getting the Scales of Distance, Size & Time

12:20 - 1:30 pm Lunch (on your own, see. p.22-23)

1:30 - 3:30 pm
Katie Berryhill:
5+ Tools and Techniques to Increase Student 
Engagement in Your Astronomy Class

Melissa Hayes-Gehrke: A Non-Major Course for Remote 
Observing of Asteroids
Jennifer Scott: 
Observing Projects in Large University Classes
Todd Ullery: Free Research Time On A 15-Foot Fully 
Automated Radio Telescope
Michael Fitzgerald: What’s in the iSTAR Astronomy 
Education Research Database?

3:00 - 3:30 pm Meet the Authors Reception (KH-203)

3:30 - 5:00 pm
Skip Bird: Astronomy Activities for Everyone 
with the Night Sky Network (How to Feed, Weed 
and Grow your Astronomy Programs)

Timothy Slater: 
Teaching with Lecture-Tutorials and Small Group Activities

Evening Events Special Interest Groups
Fireside Chats (pick a spot)

All our activities are taking place in and around Knott Hall (KH) on the Loyola University Maryland Campus.
KH-B01 (Knott Hall basement): keynote and science talks
KH-309 (Knott Hall 3rd floor)  : education talks
KH-203 (Knott Hall 2nd floor) : registration, vendors, coffee

More detailed daily schedules will be available in KH-203 at registration.

The street entrance into Knott Hall goes into the basement (KH-B01 will be right there). If you are staying in 
the dorms, you get to Knott Hall by crossing the pedestrian bridge over Charles Street. The G-entrance to Knott 
Hall will be on the bridge. Please excuse the construction dirt. That side of the building also has the elevator, 
which will get you to all three of our locations. Signs will be posted to guide you. A campus map is on p.24.
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Linda Hodges
(keynote speaker)

Linda C. Hodges is Associate Vice Provost for Faculty 
Affairs and Director of the Faculty Development 
Center at the University of Maryland, Baltimore 
County. She holds a doctorate in biochemistry from 
the University of Kentucky and spent more than 20 
years as a tenured faculty member in Georgia. In 
1999, she was chosen to be a Carnegie Scholar by 
the Carnegie Foundation for the Advancement of 
Teaching, an experience that spurred her transition 
into faculty development. She directed the Harold 
W. McGraw, Jr. Center for Teaching and Learning at 
Princeton University for six years before relocating 
to Maryland. She publishes and presents widely on 
her work in faculty development, engaged student 
learning, and effective teaching practices, including 
her recent book, Teaching Undergraduate Science: A 
Guide to Overcoming Obstacles to Student Learning 
(Stylus).

Creating the Distraction in the Room: Active Learning to Promote Student 
Engagement and Achievement

Are you looking for ways to get students off their phones and into your lecture? Would you like your students to 
engage in scientific thinking during class? Would you like to know how well they are understanding your lecture 
in real time? Incorporating active learning opportunities into your classes may be the solution! In this session 
we’ll talk together about what active learning is, its purpose and fundamental principles, and the many different 
ways to implement active learning to support your goals for student learning. To prepare for the session, think 
about a specific course you are teaching in which you would like to try active learning and what your goals would 
be for the active learning activity. You will leave this session with concrete examples to make your vision a reality.
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Astronomy Teaching Summit 2019 Thursday Schedule
Thursday

Room KH-B01 KH-309

7:45 - 8:15 am Morning Coffee and  
Registration (KH-203)

8:15 - 9:20 am Ray Villard:
Hubble’s Spacetime Odyssey

Windsor Morgan: Peer Instruction In Introductory Astronomy

Jennifer Scott: Project-Based Learning in Astrophysical 
Techniques
Angela Meyer: Frontiers: Deep Space, Deep Ocean – Year 1 
of an Interdisciplinary High School Course

9:30 - 10:30 am
Jennifer Wilhelm
Keynote: Visualizing STEM: How Spatial Think-
ing Impacts Solar System Understanding

10:30 - 10:50 am Coffee Break (KH-203)

10:50 am - 12:20 
pm

Bahram Roughani: Supporting “Phys21” 
Through Physics Innovation & Entrepreneurship

Julia Kregenow: 
Teaching Is A Two Way Street

12:20 - 1:30 pm Lunch (on your own, see. p.22-23)

1:30 - 3:30 pm

Timothy Slater: Proposing Preposterous Proposi-
tions for imProving Teaching & Learning Doug Duncan: 

High and Low Tech Ways to Increase Student LearningLou Mayo: 
Chasing the Sun and Modern Heliophysics

3:00 - 3:30 pm Coffee Break (KH-203

3:30 - 5:00 pm Erika Grundstrom: Teaching College Astronomy 
by Doing Astronomy

Stephanie Slater: 
Classroom-ready Astronomy Activities that Work

Evening Events Conference Closing Reception
(location TBD)

All our activities are taking place in and around Knott Hall (KH) on the Loyola University Maryland Campus.
KH-B01 (Knott Hall basement): keynote and science talks
KH-309 (Knott Hall 3rd floor)  : education talks
KH-203 (Knott Hall 2nd floor) : registration, vendors, coffee

More detailed daily schedules will be available in KH-203 at registration.

The street entrance into Knott Hall goes into the basement (KH-B01 will be right there). If you are staying in 
the dorms, you get to Knott Hall by crossing the pedestrian bridge over Charles Street. The G-entrance to Knott 
Hall will be on the bridge. Please excuse the construction dirt. That side of the building also has the elevator, 
which will get you to all three of our locations. Signs will be posted to guide you. A campus map is on p.24.
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Jennifer Wilhelm
(keynote speaker)

Dr. Jennifer Wilhelm is a Science Education 
professor in the department of Science, Technology, 
Engineering, and Mathematics (STEM) Education at 
the University of Kentucky. Dr. Wilhelm has gained an 
international reputation for her research in design and 
implementation of project-based, interdisciplinary 
learning environments. Her research focuses on how 
students make scientific and mathematical meaning 
of physical phenomena. Wilhelm’s work has been 
successfully funded by multiple sources totaling $9.8 
million from such entities as NSF, NASA Space Grant 
Consortium, Kentucky Council of Postsecondary 
Education, and the Toyota USA Foundation. One 
of her recent contributions is the design, research 
and development of the project-based instruction 
program, Realistic Explorations in Astronomical 
Learning (REAL). REAL examines pre-teen spatial-
scientific understanding, namely how project-based 
learning advances students’ science and mathematics 
understanding better than control groups who receive 
traditional instruction especially for female students.

Dr. Wilhelm earned her doctorate from the University of Texas, Austin, in 2002 and served as an associate professor 
at Texas Tech University until 2009 when she joined the Department of STEM Education faculty at the University 
of Kentucky where she advanced to full professor. She has published over 52 peer-reviewed journal articles and 
book chapters and has made 97 research presentations at conferences around the world. Dr. Wilhelm received the 
University Research Professor Award (2018-2019) for the College of Education at the University of Kentucky.

Visualizing STEM: How Spatial Thinking Impacts Solar System Understanding

This session reports learners’ spatial-scientific reasoning pre and post an Earth-Space intervention unit called 
Realistic Explorations in Astronomical Learning (REAL). Participants’ alternative conceptions regarding the 
cause of lunar phases are examined. The Purdue Spatial Visualization Rotation Test (PSVT-Rot) and the Lunar 
Phases Concept Inventory (LPCI) were used to assess participants’ understanding. Results showed teachers 
holding similar alternative conceptions as their students to explain the phases. Alternative conceptions included a 
blocking viewpoint, an Earth’s shadow explanation, and a Sun’s shadow notion. Findings revealed teachers had 
limited understanding of Earth/Moon/Sun scale, motions, geometric configurations, and lunar phase/location in 
sky/time of observation. To determine how teachers’ spatial-scientific confidence and ability translated to their 
classroom practice, we videotaped and analyzed instruction conducted by teachers on a lunar phases modeling 
lesson. Some teachers utilized models to confirm understanding by demonstrating geometric configurations for 
particular lunar phases while other teachers had students using models to learn where students explored various 
geometries. Teachers with the high spatial-scientific confidence and ability had students achieving significant 
learning outcomes on both the PSVT-Rot and the LPCI.



12

Katie Berryhill

5+ Tools and Techniques to Increase Student Engagement in Your Astronomy Class
Explore tools and techniques for increasing student engagement in class and at home. Intended 
for classroom teachers at all levels, this hands-on workshop will demonstrate some classroom 
engagement tools and discuss the pros and cons of project-based homework for astronomy 

courses, including specific examples that you can take home to try out in your own classes. The classroom tools 
we’ll demonstrate include Plickers (a FREE system of card-based classroom voting that allows you to capture 
students’ answers with your mobile device), Top Hat (low-cost software that integrates classroom presentation 
tools and both in-class and out-of-class materials for student engagement), and using a classroom set of laser 
pointers to add an element of kinesthetic learning to your class, whether in a planetarium or a regular classroom. 
Part of the workshop will be dedicated to attendee ideas, so come prepared to share your ideas and experience 
with classroom engagement tools and project-based assignments.

Wayne Bird

Astronomy Activities for Everyone with the Night Sky Network (How to Feed, Weed and 
Grow your Astronomy Programs)
Come join us for 90 minutes of Fun Astronomy adventures. We will explore the Universe by 
using the most powerful words known to mankind — the “Night Sky Network”. Explore expert 

tips and activities collected from the wisdom of hundreds of astronomy clubs across the country. Find out what 
the Night Sky Network can offer you. Join Skip Bird to find out what a Night Sky Network member is, where they 
work, how they can help you, and when the world will end (just checking to see if you’re still reading). I will give 
a short (OK maybe a little longer than short, OK, OK, a lot longer than short) talk about the NSN program, some 
samples of activities, and how this program can help you make astronomy and science fun again.

Charles Blue

Latest Discoveries in Radio Astronomy
Radio astronomy is quickly growing by leaps and bounds to explore the distant reaches of the 
universe. What we have learned in the last few years is leading to more questions than answers.

Thomas Donnelly

Recent Space Elevator Developments
This talk covers the basics of space elevator physics and discusses recent research that could 
contribute to its construction. The presentation embodies the popular science approach so there 
is  minimal math, no calculus. Technical concepts discussed include pertinent orbital mechanics, 

physical phenomena that affect structural design such as tension, torsion, vibration, climber considerations, and 
platform considerations. It then discusses recent events and applicable research, namely in Material Science and 
the results of less recent competitions. Also covered that could affect design decisions are things that might go 
wrong, pragmatic uses once built, and why humanity should build it sooner rather than later.

iATS 2019 Contributing Speakers
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Doug Duncan

High and Low Tech Ways to Increase Student Learning
Technology is in your classroom, like it or not. Duncan, Hoekstra, and Wilcox (2012, 2016) 
show that 70% of college students text during class and their grades drop about 0.4-0.5. The 
study also shows that instructors see less than half of the texting in their classes. There’s now an 

App that keeps students off their own phones, and tells the instructor who did and who didn’t use their phone. I’ll 
present results from testing this app, but also how a simple pad of sticky notes can increase student engagement. 
The Univ. of Colorado has the world’s leading research group studying college science teaching, with professors, 
postdocs, grad students, and over $10M of funding. you probably know our website, http://phet.colorado.edu that 
has been used almost 400 million times and translated into 70 languages. I’ll present a very fun PHeT activity that 
demonstrates one of the most remarkable discoveries of planetary science, that our solar system is dynamic, and 
that rather than “8 planets or 9?” we should realize the solar system may have had multiple Jupiters and Saturns, 
several of which got tossed out of the solar system or into the sun 4 billion years ago. Bring your laptops to do the 
activity.  I’ll also present a favorite “Lecture-Tutorial” that simply uses paper and pencil to achieve large learning 
gains.

16 Years of Teaching Critical Thinking to Astronomy Students – You too Can Prepare Your Students for Fake 
News!
For 16 years I have devoted 5-10% of the curriculum of my Intro Astronomy classes to activities and discussions 
of good science vs. bad or pseudoscience. With the recent spread of “fake news” it is more important than ever 
that your students learn to distinguish real from fake, in science and in news in general. Attendees at this session 
will use and discuss some of the activities I use, including topics such as astrology, ufos, psychics, and climate 
change. We’ll do an activity where students compare a report that “Climate change has stopped” from the Wall St. 
Journal, a similar report on Fox News, and the abstract of the scientific paper that was the source of the stories. 
Learning how science works, and to be able to think critically is a main reason that universities have non-science 
majors take science classes.  Are you preparing your students to use what they learn in class in the rest of their 
lives? I’ll summarize hundreds of students comments on “real vs. fake” being part of their astronomy class. Bring 
laptops to do the activities.

Jessica Ennis

Introductory Astronomy in a Short-Term Study Away Format
Most instructors of general education astronomy courses are restricted to classroom settings, 
but this does not have to be the only paradigm for introductory astronomy. At Augsburg Uni-
versity, students have successfully completed PHY 101 (Introduction to Astronomy) in a study 

away paradigm in two formats. Students have the opportunity to include astronomy in their “River Semester” in 
which students spend an entire academic semester canoeing the Mississippi River and camping from Minneapolis 
south to St. Louis. In the Fall 2018 pilot of the program, students engaged with celestial navigation and native 
cultures, but had equipment and weather difficulties. Then in Summer 2019, seven students joined a two-week 
study away short-term program on Hawai’i Island. In Hawai’i, students met scientists and toured modern facilities 
while learning about native Hawaiian cultural heritage. These courses both relied upon an asynchronous on-line 
component for assessment. Multiple methods were employed for building student intercultural competency and 
student engagement in astronomical policy-making, and we created tools for inquiry-based learning in a low-tech 
environment. Some of these methods have successfully been brought into a classroom teaching environment, both 
for day and night classes, and have demonstrated enriched engagement from students.
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Michael Fitzgerald.

What’s in the iSTAR Astronomy Education Research Database?
Collecting and synthesizing the surprisingly vast amount of discipline-based astronomy educa-
tion research is of great interest to astronomy education research scholars trying to understand 
the range and depth of prior studies. In support of those efforts, the CAPER Center for As-

tronomy & Physics Education Research and the Australian Solar Sibblings has been developing the infrastructure 
needed to create and curate a comprehensive International Study of Astronomy Reasoning (iSTAR) Database, 
an online, searchable research tool, intended to catalog, characterize, and provide access to astronomy education 
research production, world-wide. As a first step to test iSTAR’s functionality we surveyed the previously uncata-
logued set of U.S.-based doctoral dissertations. This first-light target population was selected for its anticipated 
familiarity to the iSTAR team, and for its small expected sample size (50-75 objects). To our great surprise, our 
first-light observations revealed an excess of 300 astronomy education research dissertations, which were charac-
terized across multiple variables.

Richard Gelderman

Can’t Understand Any of the Rest Without First Getting the Scales of Distance, Size & Time
How big? How fast? How far? These are the underlying questions driving the study of astron-
omy. If students lack a sufficient quantitative and qualitative senses of size, scale, and distance, 
then the learning of astronomy is simply reduced to rote memorization.

Chrysta Ghent

Investigating the Solar System through Planet Properties
As part of an NSF Targeted Math Science Partnership project, we developed curriculum for a 
week long professional development workshop for K-12 science teachers. The big idea in sci-
ence that we built the curriculum to explain is the formation of the Solar System. A key part of 

the workshop curriculum was an investigation we call “Planet properties”, which has groups of students decide 
on how best to group objects in the Solar System based on their properties. In this workshop, we will model the 
activity and discuss how it can be implemented in K-12 classes, informal education experiences, and potentially 
at other levels.

Erika Grundstrom

Teaching College Astronomy by Doing Astronomy
It has long been recognized that many introductory astronomy students are terrified of courses 
requiring them to perform what they perceive as being tedious arithmetical calculations. At the 
same time, few instructional support materials exist across the broader astronomy teaching com-

munity to help students overcome their reluctance to engage in mathematical thinking and enjoy success at doing 
astronomy.  Specific activities exist to support students in conducting authentic astronomy research by mining 
online astronomical databases using activities designed around a backwards-faded scaffolding approach to teach-
ing.  In these learning modules, students learn how to ask scientifically fruitful research questions, how to design 
strategies to obtain astronomical evidence, and how to communicate and defend their results.
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Melissa Haykes-Gehrke

A Non-Major Course for Remote Observing of Asteroids
I have developed a non-major course that guides ~50 students (possibly with no prior astronomy 
experience) in preparing for and making remote observations of asteroids selected by the stu-
dents and analyzing their observations. These students use aperture and differential photometry 

to construct lightcurves for the asteroids and then use Fourier analysis to determine best-fit rotation periods. I 
discuss the course schedule and topics, course structure, the use of iTelescope for remote observing, and the use 
of MPO Canopus for photometry and lightcurve analysis.

Julia Kregenow

Teaching Is A Two Way Street
Teaching doesn’t happen without learning. No, that’s not a typo. If you’re delivering a one-way 
monologue then you are just telling, not teaching. In this workshop we will distinguish between 
the traditional high-stakes assessment that measures learning and the lower-stakes assessment 

that actually helps learning, finding ways to blend the motivational and engaging aspects of both. We will practice 
several classroom-tested active learning techniques that let instructor and students alike monitor the learning as it 
happens, so students can get more out of their time spent on class work, both in and out of the classroom.

Brian Lukoff

Embedding Social Learning Within an Astronomy Textbook to Promote Active Reading
We illustrate the successful implementation of pre-class reading assignments through Perusall, 
a social learning platform that embeds within a textbook to allow students to discuss the reading 
online with their classmates. Perusall encourages students to come to class prepared by facili-

tating social interactions around the course content and by automatically grading students’ work. In this talk, we 
will demonstrate how the platform works and provide some research results from a related discipline. We identify 
specific reading behaviors that are predictive of in-class exam performance. We also demonstrate ways that the 
platform promotes active reading strategies. Finally, we compare the exam performance of two cohorts of stu-
dents, where the only difference between them is the use of the platform; we show that students do significantly 
better on exams when using the platform.

Lou Mayo

Astronomer’s Unanswered Questions about the Dark
What exists in the spaces between the stars? Where can I find dark matter? How can I see dark 
energy? These unanswered questions about the dark drive astronomers to pursue enlightenment.

Search for Life in the Solar System
Astrobiology is a multidisciplinary science that exists at the intersection of astronomy, biology, and geology. The 
major focus of this relatively new field is the study of the origins, evolution, and potential and actual distribution 
and density of life on nearby worlds.

Chasing the Sun and Modern Heliophysics
Modern satellites are able to carefully monitor the Sun’s activity at multiple wavelengths providing unprecidented 
insight into the inner most workings of our nearest star.



16

Windsor Morgan

Peer Instruction In Introductory Astronomy
Think-Pair-Share (TPS) questions help both stakeholders in education: the students who be-
come more invested in their own in-class learning, and the instructors who can gain insight into 
what their students’ understanding is. Also known as “clicker questions” and “ConcepTests”, 

they have come into widespread use in both astronomy and physics classes across the country. They encourage 
intellectual engagement as well as peer instruction. We have compiled a library of TPS questions that are designed 
to be used with the OpenStax textbook Astronomy but may also be used for any introductory astronomy course 
and in conjunction with any textbook. We describe the TPS library, tell you how to access it, and how to imple-
ment the library in your classes.

Angela Osterman Meyer

Frontiers: Deep Space, Deep Ocean – Year 1 of an Interdisciplinary High School Course
What makes a “frontier”? How do scientists explore and understand places they can’t visit, sur-
vive, or possibly even see? Can we move our students’ understanding of science beyond simple 
content and into the realm of application and practice by investigating questions about the most 

extreme environments of our universe? Faculty in astrophysics, biology, and chemistry tackle these questions in 
a new elective by building fundamental understanding through experimentation and observational science with 
our students. We investigate temperature and heat as fundamental properties of ocean circulation and to address 
how the Parker Solar Probe can survive the Sun’s corona. Students develop knowledge of spectroscopy through 
applications in chlorophyll concentrations in the ocean and in determining the composition, temperature, and mo-
tion of stars. We challenge ourselves to keep improving the course. How can we increase our students’ experience 
with real observations and data? How can we step up our students’ computational capabilities through Excel or 
coding applications? So, how did year one go? We’re excited to share our experience, feedback, and excitement 
for year two.

Jordan Raddick

The Better Search for Even More Data in Astronomy
You want data? We’ve got data, and lots of it. But what do we do with this huge mountain of 
astronomy data in our quest to understand the underlying mechanisms ruling the universe?

Bahram Roughani

Supporting “Phys21” Through Physics Innovation & Entrepreneurship
We’re not teaching astronomers, we’re teaching citizens and the entrepreneurial mindset in as-
tronomy students requires active learning. Just as one cannot learn how to ride a bike by watching 
a bike race, one can’t develop an entrepreneurial mindset unless it is experienced and practiced. 

The entrepreneurial mindset involves attitudes, skills and behaviors that can greatly enhance academic, personal 
and professional success. It involves creativity, innovative and critical thinking, problem solving, initiative and 
self-direction, ability to assess and manage risk, persistence, learning from failure, flexibility, adaptability, ability 
to recognize needs, recognition of opportunities, marshalling of resources, innovation, implementation of ideas, 
and creation of value.
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Sara Schultz

Exploring the Use of Formative Assessment in the Interactive Planetarium
Modern teaching strategies, like active learning, have consistently shown to move stu-
dents toward a better and longer-lasting understanding in classrooms, yet active learning ap-
proaches are only rarely observed among planetarium educators’ instructional practices.  

Because of the nature of planetarium learning environments and the innate constraints of planetarium seat-
ing, one naturally wonders if assessment conversations serve as a pathway for planetarium educators to most 
fully intellectually engage with their students/audience and gather information about student understanding 
in order to guide the teaching and learning process. Ruiz-Primo and Furtak (2006, 2007) developed a coding 
scheme to analyze assessment conversations observed among STEM classrooms framed as a four-part cy-
cle, known as the ESRU cycle. This study applies their coding scheme to a planetarium presentation to an-
alyze the presence of active learning in the form of assessment conversations in terms of this ESRU cycle.  

Jennifer Scott

Project-Based Learning in Astrophysical Techniques
We will present strategies and tools for implementing telescope observing projects for college 
students in an upper level astrophysical techniques course. The course is heavily geared towards 
two projects: (1) a semester-long observing project with our 16-inch telescope; and (2) a shorter-

term project (~2-3 weeks) to analyze radio telescope data obtained over a weekend field trip to the Green Bank 
Observatory in West Virginia. For both projects, the overarching goals are for students to learn basic observing 
and data analysis techniques by a) choosing targets; b) acquiring data; c) reducing data; d) performing quantitative 
measurements from data; and e) estimating uncertainties in results. We will present hardware tools we developed 
for data acquisition at GBO and some python-based computational tools for learning reduction of optical data.

Observing Projects in Large University Classes
I will present strategies and tools for implementing a structured project for sky observations for introductory level 
astronomy students in a large university course that meets during the day. The goal of the activity is for students to 
make independent naked eye observations outside class at a fixed time of day in order to develop an understanding 
of: (1) how annual motion of the Earth relates to observed position of the Sun as it sets towards the West; and (2) 
changes in the Moon phase over the lunar month and how the phase of the Moon relates to its position in the sky 
relative to the Sun. A critical component of this work is an associated scoring script. The algorithm uses Sun and 
Moon position data and Moon phase data downloaded by the user from the United States Naval Observatory to 
score student input and provide feedback in an efficient manner. This scalable method allows instructors to assign 
and grade student observations in a large university class.

Stephanie J. Slater

Beyond Dogma: A Data-based Approach to Reconsidering Diversity
The financial and human resources dedicated to transforming participation in STEM over the 
past 40 years is nearly unprecedented; and yet, the results of these efforts are decidedly unsat-
isfactory for many concerned stakeholders. This encourages us to ask: what if we have been 

addressing diversity concerns with dogma-laden, rather than research-based approaches; what if we have been 
using the wrong metrics to determine success; and what if we have focused on the participation of individuals as 
framed through group categorizations that are less meaningful than we might have supposed? This paper proposes 
an alternative, and perhaps controversial framework for reconsidering diversity in STEM, based upon: pragmatic 
categorizations of potential participants; program interventions that are based in the cognitive, rather than the so-
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cial sciences; and measures of success rooted in the life satisfaction of participants rather than the programmatic 
needs for demographic parity.

Classroom-ready Astronomy Activities that Work
At its core, astronomy isn’t a list of facts to be memorized. Instead, astronomy is a verb - it is something that we 
do. In this roll up our sleeves teaching astronomy session, let’s do some astronomy.

Polynesian Wayfinding under Hawaiian Stars and Constellations: Sailing with Moana
Forty years ago, in one manifestation of the Hawaiian Renaissance, way finders demonstrated that ancient Ha-
waiians were capable of traversing the wide Pacific to settle and trade on islands separated by thousands of 
miles without modern navigational instrumentation, making Hawaiian voyaging a living, evolving, sustainable 
endeavor. Na Ohana Hoku, the Hawaiian Star Families constitute the basic units of the Hawaiian sky. In contrast 
to the Western system of 88 constellations, Na Ohana Hoku divides the sky into four sections that each run from 
the northern to the southern poles. This configuration reduces cognitive load, allowing the navigator to preserve 
working memory for other complex tasks. In addition, these configurations of stars support the navigator in find-
ing and generatively using hundreds of individual and navigationally important pairs of stars. The Hawaiian Star 
Compass divides the celestial sphere into a directional system that uses 32 rather than 8 cardinal points. Within 
the tropics, the rising and setting of celestial objects are consistent within the Hawaiian Star Compass, providing 
for extremely reliable direction finding. Together, Na Ohana Hoku and the Hawaiian Star Compass provide the 
tropical navigator with astronomical assistance that is not available to and would have been unknown to Western 
navigators trained at higher latitudes.

Timothy F. Slater

Teaching with Lecture-Tutorials and Small Group Activities
In this participatory workshop participants will learn how to use a lecture-tutorial approach to 
actively engaging astronomy students. Created by faculty affiliated with the CAPER Center for 
Astronomy & Physics Education Research Team, lecture-tutorials are purposefully designed 

to support students’ intellectual engagement with challenging astronomy concepts by augmenting lectures for 
10-minute intervals where students collaboratively wrestle with how to apply ideas in novel settings. Astronomy 
education research consistently demonstrates that students significantly increase their understanding of astrono-
my through the use of lecture-tutorials and that teachers find them easy to implement. Classroom-ready materials 
will be provided to all participants.

Proposing Preposterous Propositions for imProving Teaching & Learning
Faculty often desire students to be more intellectually engaged during class, yet struggle mightily with finding 
ways to help students practice critical thinking in meaningful ways. Given that students are deluged by a relent-
less waterfall of information from social media, news sites, cell phone apps, and email, helping students learn 
to be attentive to the possibility of “fake news” coming across their screens provides a unique teaching opportu-
nity. I argue that a unique and rich teaching opportunity exists by giving students preposterous propositions and 
asking students to determine (i) what evidence they would need to authenticate or disprove the proposition and 
(ii) to evaluate that evidence in light of the proposed preposterous proposition. As but one trivial but illustrative 
example, one might preposterously propose that the “US has the largest number of births per person per year in 
the entire world.” To determine if this is indeed fake news, students would need to identify what evidence would 
be useful and subsequently find and use that evidence to respond to the proposition. Used weekly during class 
to stimulate collaborative discussion, students seem to find these preposterous propositions to be most engaging 
when presented in the form of news headlines or brief social media-style tweets as a way to break-up extended 
lecture periods to enhance and increase student intellectual engagement during class.
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W. Keith Turner

Experiences of Families Attending a Live Interactive Planetarium Program
The planetarium has been an informal science learning environment since its origin in 1913 
(Slater & Tatge, 2017). Each year millions of people around the world visit a public planetarium 
program (Petersen, 2018). The experiences of families who visit a planetarium and actively view 

and participate in a live public planetarium program, has never been fully documented. This study will contribute 
to the field of planetarium professionals by describing the experience of four families visiting a public interac-
tive planetarium program. Families will participate in a pre- and post- test interview and have their experience 
video and audio recorded. Using the familial dialog notation technique of Ash (2003), the participants actions 
and conversations will be organized into meaningful information to describe the experiences of the participants 
during a live interactive planetarium program. The results of this study will contribute insight into how families 
and audience members behave during a live interactive planetarium program. The findings of the study may guide 
planetarium professionals in designing and organizing their interactive live programs into more effective outreach 
programming for the general public. This study will also address a gap in the literature pointed out by Diamond 
(1986), Hilke (1987), and Ellenbogen (2002), whose research suggests there is limited information about how 
family members interact with one another at informal science settings.

Todd Ullery

Free Research Time On A 15-Foot Fully Automated Radio Telescope
The York County Astronomical Society in partnership with York College of Pennsylvania and 
the York County Parks System is offering free observing time on their 15-foot fully automated 
radio telescope. The project has 20 software, civil, mechanical, and electrical engineering stu-

dents accepting the challenge of constructing a radio telescope and the software to control it as their senior project, 
the York County Astronomical Society members have provided the expertise and direction of the project. The 
radio telescope will reside next to the YCAS observatory at John C. Rudy County Park in York County, PA. The 
York County Astronomical Society is celebrating its 30th year of doing public outreach and this telescope is an 
extension of our mission to bring STEM education to the public. Learn how to sign up for time on the telescope 
and retrieve your results at this session. Using virtual reality, view how the telescope gathers light and moves. 
Other institutions can build telescopes and share the software to control their telescope.

Ray Villard

Hubble’s Spacetime Odyssey
The Hubble Space Telescope’s scientific reach is unprecedented over its 29 years of nonstop dis-
coveries. Hubble observations have dramatically impacted most fields of astronomical research. 
If something interesting in happening in space, astronomers want to look at it with Hubble. 

The space telescope easily accomplished its primary scientific goals and then proved to be flexible and powerful 
enough to tackle unexpected frontiers such as planets around other stars and dark energy. Hubble will continue 
operation  beyond 2020 and work in synergy with the next generation of space telescopes and the major ground-
based observatories.

C. Alex Young 

Our Dynamic Sun’s Influence
Our nearest star is anything but quiet, and its cycles impact the origin and evolution of life on 
Earth.
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Astronomy Teaching Awards 
The Awards Committee for the Astronomy Teaching Summit honors two awardees each year for 
long-standing excellence and innovation in astronomy and planetary science teaching. Information 
about how to submit nominations is provided on the conference website.

The Astronomy Teaching Summit’s Pinnacle Professor Award is the highest honor given at a 
Summit meeting. The awardee is honored for widely recognized success in establishing a long-
standing reputation for providing distinguished service advancing the profession of astronomy 
and planetary sciences education and/or outreach that positively impacts and widely influences 
the field.

The Astronomy Teaching Summit’s Ascent Award recognizes an individual for distinguished 
excellence in the innovative teaching of astronomy and planetary 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.

Pinnacle Professor Awardees
2016 - Andrew Fraknoi
2017 - Paul Hewitt
2018 - David McKinnon

Ascent Awardees
2016 – Sharon Schleigh
2017 – Derek Buzasi
2018 – Julia Kregenow

The 2018 awardees 
Julia Kregenow
and 
David McKinnon
(pictured at right)
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Local Eating Establishments
ON- CAMPUS DINING OPTIONS

Boulder Garden Café – Campus dining hall with a la carte options
 Location: Andrew White Student Center
 Hours: Mon – Fri 8:30am – 2:00pm

Starbucks – Coffee, pastries, sandwiches and snacks
 Location: College Center 
 Hours: Mon – Fri 8:30am – 2:30pm

OFF-CAMPUS RESTARAUNTS & CONVENIENCE STORES

Royal Farms—Convenience store
 Address: 206 W Cold Spring Ln
 Phone: (410) 366-3481
 Hours: Open 24 hours

Smoothie King—Smoothie and juice shop
 Address: 400 W Cold Spring Ln
 Phone: (443) 835-1670
 Hours: Mon-Fri 7am-9pm, Sat 8am-9pm, Sun 10am-8pm

Roland Park Bagels—Café that serves bagels, sandwiches, salads, smoothies, espresso
 Address: 500 W Cold Spring Ln
 Phone: (410) 889-3333
 Hours: Mon-Fri 6:30am-3pm, Sat-Sun 7am-3pm

Miss Shirley’s—Lively café serving classic American breakfast and lunch
 Address: 513 W Cold Spring Ln
 Phone: (410) 889-5272
 Hours: Mon-Fri 7am-3pm, Sat-Sun 7:30am-3:30pm

Subway—Sandwich and sub shop
 Address: 503 W Cold Spring Ln
 Phone: (410) 889-8954
 Hours: Mon-Fri 9am-9pm, Sat 10am-9pm, Sun 10am-5pm
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Evergreen Café—Laidback café serving coffee, salads, sandwiches, breakfast bites
 Address: 501 W Cold Spring Ln
 Phone: (410) 235-8118
 Hours: Mon-Sat 6:30am-6pm, Sun 7:30am-6pm

Alonso’s—American grill with a bar and darts
 Address: 415 W Cold Spring Ln
 Phone: (410) 235-3433
 Hours: Sun-Thurs 11:30am-10:30pm, Fri-Sat 11:30am-11:30pm

Namaste Baltimore—Casual Indian and Nepalese restaurant with a lunch buffet
 Address: 413 W Cold Spring Ln
 Phone: (410) 889-2233
 Hours: 
 Mon: 4pm-9:30pm
 Tue-Thurs: 11:30am-2:30pm, 4pm-9:30pm
 Fri: 11:30am-2:30pm, 4pm-10:30pm
 Sat: 12pm-3pm, 4pm-10:30pm
 Sun: 12pm-3pm, 4pm-9:30pm

GROCERY STORES

Giant Food – Grocery store
 Address: 1020 W 41st St
 Phone: (410) 554-3730
 Hours: Open 24 hours

MOM’s Organic Market – Organic and natural foods grocery store
 Address: 711 W 40th St, # 163
 Phone: (667) 219-2500
 Hours: Mon – Sat 9am – 9pm, Sun 9am – 8pm

Eddie’s of Roland Park – Gourmet grocery store
 Address: 5113 Roland Ave
 Phone: (410) 323-3656
 Hours: Mon – Sat 8am – 7pm, Sun 8am – 6pm
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