> Abstract

e Giving STEM-oriented students a chance to O
PN participate in project-based instruction of a
° general education astronomy class will turn
them on to the excitement of teaching, which will
increase the desperately short supply of highly

X . qualified physics teachers. The general education
students will also benefit by experiencing more
o ¢ authentic scientific inquiry than is typical in a

general education class by receiving more support
and direct feedback from students in the field.
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The students worked through an intense
day of open brainstorming where all were
encouraged to share their ideas of interest. We
instructed the class to think of both a project
idea (i.e. life on Titan, extraterrestrial aurorae,
0 etc.) and also a product (i.e. book, board game,
video, etc.). This allowed everyone to open
their minds to new ideas of science as well as
compare their interests to their classmates.
The instructor and the LAs fueled discussion
and kept the focus on the scientific method.
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Students wrote te questions they most wanted to
explore up on the board for the whole class to find

common interests with their peers.
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Create Wiki Page
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o
Possibilities (main) Edit Wiki Content
Created By Glenford Kennedy on Saturday, October 15, 2011 6:52:52 PM PDT
last modified by Jocelynn on Friday, December 9, 2011 3:37:35 PM PST
Intergalactic Jeopardy
° o Link: http://www.youtube.com/cocomario3
® : Thank you for updating the wiki Jocelyn! 1 will have my three questions with me, see you guys in class in a couple
hours.
o . ] Dates To Do List
3 Q&A-ferCategories Team
o Comeup-with-skit Members:
Rehearse Jocelynn
. NO-CLASS Kady
11/18/11 Film and Edit Nick
11/25/11 NO CLASS and
12/2/11 To be discussed Courtney
12/9/11 Presentation
® . Question: Could there be multicellular organisms living in the sea of Europa like we see on Earth?
PY Product: Jeopardy Game Show

Questions for Glen:

Here’s an area where we can organize our group’s questions or concerns so Glen can come to one place for weekly
guestions and not have to scroll down for a million years in search of questions in different spots as our wiki page
continues to grow. Feel free to submit anytime. Be sure to start your question post with the date, for example, “
11/22/11 How are you today?”. As more questions arise, place them above the older question so the most recent one
is on the top. For example:

12/01/11 Why is the sky blue?

This question has a date that hasn't happened yet...the sky is blue due to refraction of more blue light from the
sun by the gasses in the atmosphere.

We weighted a major part of the project grading on
documentation of the research process. The teams recorded
their progress in the online BlackBoard wikis where the LAs
could monitor and mentor the groups throughout the project.

11/22/11 How are you?
This day also hasn't happened yet, but it makes me smile because its my birthday... I'm doing most excellent,
bytheway

11 These two questions were hypothetical, just an example for the format of this section but thanks for
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Books were a
very popular

item to create,

| but there were
also games, a
magazine, a

movie trailer and
a game show.

Groups developed a wide range of items. There
were a number of books designed including non-
fiction, science fiction, and children’s stories. There
was a board game based on finding a habitable
zone, and a movie trailer for a sci-fi film about
colonizing Europa. There was even an astronomy
based musical compilation! It was a great display
of science through creativity.

What if Earth was formed without the Moon?

Qe kue Lee,
i Diemctrn Katsafol

We are continuing our study into the benefits of project-based instruction this semester.
With the feedback we recieved from the students and learning assistants, we are working to
make the structure even better. We hope to implement this format in other physics courses.

QY SACRAMENTO STATE

Leadership begins here.
e ®
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- with Proje;t—Ba

C Structure

between the many groups and the

We assigned students in an
introductory level astrobiology lecture
course at Sac State to research a
topic of their choice, pertinent to the
curriculum, and develop a prototype
piece of learning media. We utilized

instructor. This not only provided a

resident physics majors as Learning
Assistants (LAs) to help give more
focused attention to the students’
needs as well as intermediaries

. Group Forming

® [
Using their common interests as a guide, we formed

the students into teams of 3-5 members. The LAs then
chose their teams based on requests from the students,
as well as their own interests in the topics. In this way, the
Learning assistants became teachers-in-training for their
teams, and the class students received more direct focus
throughout the learning process.

Edit Mode is: m

Participation Summary

About This Wiki

Number of Wiki Pages: 6

Number of Comments: 6
Creation Date: 10/19/11 8:33 AM

Glen&#039;s Teams
4% Main Page: Glen's teams
No Name (main
Possibilities (main)
Team Tatooine (main)
The Cosmic Collaboration (main)
Walt's Astronomers (main)

http://webpages.csus.edu/~vemargon/LA/index.html
Learning assistants: Arthur Sisneros, Glenford Kennedy, Kevin Columna, El-iza El Henson, Kavindu Dhanapala
Funding provided by Google and th® Sacramento Sta

quality learning environment for the
mostly non-science students in the
class, but also placed physics majors
the realm of learning through teaching.

\/. Margoniner, A. Sisneros, G. Kennedy
Department of Physics and Astronomy, California State University Sacramento
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The groups worked directly with their LA, while the instructor monitored progress
with all the groups and coached the LAs in teaching strategies.

A newly formed group works out their project schedule. I
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Purple Stars

Created By Kevin Columna on Saturday, October 15, 2011 3:20:57 PM PDT
last modified by Kristi on Thursday, December 1, 2011 10:46:56 PM PST

PURPLE STARS
Members:

Kristi

Auburn

Jenisa

Timeline Summary
Week 7 --> 10/14 Solidify Groups

Week 8 --> 10/21 - Need group timelines

Week 9 --> 10/28 - Discuss plot and page count

Week 10 --> 11/4 - Finalize Plot and begin Page design, 1/4 pages illustrated (cover design?)
Week 11 --> 11/11 - No Class

Week 12 --> 11/18 - 3/4 pages illustrated

Week 13 --> 11/25 - No Class - Order Book

Week 14 --> 12/2 - Final Products should be close to done - Book arrival?

Week 15 --> 12/9 - Presentation!!!

WEEK 7 ~ 2011-10-14
Came up with group name
New member: Welcome Auburn! :)
Assigned task orientation among members:
Kristi: coming up with drawing ideas/pictures for the book
Auburn: researching Titan & Europa for what life form would look like and what environmental extremes would
need to be taken into consideration for what life could/would look like on those planets.
Jenisa: Note taker/Secretarty. Wiki updater/documenting. Researching Mars as described for Auburn.

WEEK 8 ~ 2011-10-21

Group Timelines finalized

Developed plot: storyline (space traveling & planet hopping) and characters (boy & teddy), details need to be ironed
out.

—---Style samples of artwork (that might very well used) for the final, or might not. It's simple and clean and gets the
point across. Plus it's open for use with lots of bright kid-friendly colors. See photos at end of Wiki page.

Discussed plot details and did brain storming. Also discussed ideas for formatting of book, oriented horizontally
rather than vertically.

We will use www.blurb.com to publish book. It will take 7 to 11 business days to receive the book in the mail.

WEEK 9 ~ 2011-10-28 Discuss plot and page count (or layout, at least), start illustrations
Went over plot details and title of book. Bibliography sources discussed. Came up with cook title ideas, have yet to
agree upon one amongst members (we still have time for that one though).

WEEK 10 ~ 2011-11-4 Page design, 1/4 pages illustrated (cover design?)
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Celebration.

On the last day of class we held an
event, open to the public, to both allow the
students to celebrate their new science
learning, as well as share their products
with the university community. We gave

all students and guests of the event
votes to award to their favorite products
and presented medals as prizes to the
winners. Naturally, these awards were
simply for fun and had no bearing at all on
the final grades.
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Weekly Summaries

Week 7.

We collected and exchanged information among team members. We discussed doing some brief research and
sharing our results on the 10/19 (next Wednesday). Daisey & Michelle informed us that they would not be
present week 8 (10/21).

Questions discussed:

e Number of pages/ Length for children's book? What is an acceptable length for a children's story?

Week 8.

We talked about group roles. Tentative roles: Michelle, story/illustrator; Ashleigh, illustrator/story; Cairo, weekly
summaries; Daisey, wiki; Luis, research, group leader. Noted that the target audience for the story are children.
Because of this, the final product should be something that children should relate to, and understand. In class,
we were told to keep a track of the sources of our research. Goal of doing much as possible (research wise?)
and have concrete deadlines by next week (10/28, week 9).

Questions discussed:

¢ What does a small sun do to a planet? The Earth?
e What energy isn't getting to Earth?
e Publish book using Lulu or Blurb? (Ashleigh has a Lulu account)

Further research requested on:

o Star sizes
¢ Research on our planet
o 2 star system? (e.g, htp:

Week 9:

We formed concrete deadlines & finalized our group roles. Our group has decided to use Lulu to publish our
children's book. The estimated expense for the books are $32 to $42 dollars ($6.50 to $8.50 per group member)
for 10 to 20 pages with standard binding, in color. Cairo and Luis are responsible for research on co-stars and
planets (both of them are supposed to find information on 2 such systems, for a total of 4 altogether) that
function similar to the relationship between the Earth and the Sun by next week (11/4, week 10).

al_lectures.htm (Powerpoint)
Kepler-16b is a planet with 2 stars... click on the

Above: Medal Design By
Landry L. Blume © 2011
Upper Right: One of the
medal-winning groups poses
with their LA and Instructor.

Right: Group shot of the
instructor with the LAs.

Feedback = .

Quote from a Learning Assistant: “I've gone through
years of school where | was expected to do projects, but
I've never been in a class where the students were so
enthusiastic about it, and rarely where the focus seemed
more about learning what the students want to learn.”
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Learning assistants standing by a
beginning of a class period.
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atmosphere like Mercury. Move back 1 space.

o Yikes! Your planet has lost its atmosphere because the solar wind has

stripped it apart! Skip a turn.

¢ In the past, Mercury had active volcanoes, but not anymore. Life needs this

to survive. Now your planet resembles Mercury. Move forward 2 spaces.

* Your planet has many scars from the meteorite impacts. This means there is

no evidence of tectonic activity. This is important to life. Move back 1 space.

* Your planet now has a very weak magnetic field to protect you from the

harmful solar wind. Now your magnetic field is like Mercury. Skip a turn.

&vBon;  The temperature range of your planet is too extreme, and it ranges

from -300 degrees Fahrenheit to 800 degrees Fahrenheit! Now you have
become like Mercury. Move back 1 space.

* Mercury has 38% of gravity similar to Earth's gravity. Now your planet has

obtained that gravity! Move forward 3 spaces.

« Due to the distance away from the sun within Mercury’s orbit, there is no

liquid water on your planet. Life needs liquid water to survive. Skip a turn.

e You are now 108 million Km from the Sun, equal to Venus! Life may not be

able to survive this close to the Sun. Skip a Turn.

e Your diameter is now 11,677 Km, just like Venus. Life may be able to

survive here! Move forward 3 spaces.

* You have gained an atmosphere like Venus! Although it's composed of

primarily Carbon Dioxide, life can survive. Move forward 3 spaces

* You have gained the volcanic activity from Venus! Lava is now slowly flowing

out onto the surface. Life is possible to survive! Move forward 3 spaces.

* You obtained plate tectonics like Venus. Although Venus has volcanism,

there is no evidence of plate tectonics for life to sustain.Skip a turn.

e Oh no! You have no magnetic field, just like Venus. A magnetic field is

needed for a planet to sustain life so that it protects the planet from the

Sun's Solar Winds. Skip a turn.

e You are now 152 Million km from the Sun, equal to Earth's Moon! Life could

survive here! Move forward 3 spaces.

* You have become the size of Earth's Moon, which is 3,474 Km in diameter.

This is too small for life to survive. Go back 1 space.

« Oh no! It looks like you don't have an atmosphere like Earth's Moon. Skip a

Turn.

« Earth's Moon used to have active volcanoes but they haven't erupted for

millions of years. Volcanism is one of the most important aspects for life to

survive and you do not have one. Go back 1 space.

« Earth's Moon has no plate tectonics. Life may not be able to exist. Skip a

Turn.

e Earth's Moon has no magnetic field. You are not protected from solar winds.

Skip a Turn.

e Your temperature has become extremely cold, almost like Earth's Moon.Skip

a Turn.

* You have been bombarded with asteroids and it has left scars on you! Go

back 1 space.

e You may has water that have been hidden under the surface similar to the

Earth's Moon! Move forward 3 spaces

* Your planet has ice but it may not be useful for life to survive like the

Earth's Moon. Go back 1 space.

« After the bombardment from the asteroids, your planet begins to form

craters similar to Earth's Moon. Move forward 3 spaces

¢ You have been visited by humans from Earth like the Earth's Moon! Move

forward 3 spaces.

e You are now 230 million km from the sun, equal to Mars! Life could survive

here! Move forward 3 spaces.
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Quote from a student: “The project was not to essential
to the course itself, but | did learn a lot and had fun
researching the project. It made me go out to look for
information and interesting topics that | normally would
not go out of my way to find.”




