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Location Primer

Introduction

Students will generally work in teams of 5. There are 30 students total, so there will be six teams. When setting up the room for these activities, alternate the seating arrangements so all teams have equal chance to sit near the front and the back. Each team will have one table or lab bench with seating around it (except when double tables are to be used; i.e. each team sits around two tables placed with their long sides adjacent to each other).

After the groups design their logos and affix them to the place cards, put these at each team’s position when setting up the location. Also furnish lab signs when available outside the door, making sure they are clearly visible:

· 538 Davey -- Astronomy Lab
· 541 Davey -- Planetarium
· 106 Whitmore -- Extreme Biology Lab
· 106 Whitmore -- Alien Detection Lab
· 4 Life Sci -- Solar System Simulator
When setting up for a museum-style activities, make sure the station number is visible by the activity. Any extra or unneeded chairs (museum activities are mostly standing) can be stacked and  placed at the side of the room.

Note that (most) days begin and end in 538 Davey; we will store student notebooks on the shelves in that room overnight.

All supplies will be in Davey 4th or 5th floor , or in 9 Whitmore (the key to the latter is in the cabinet by the vending machine, on the arm-level shelf).  

Arrangements

538 Davey (standard arrangement)

Place 5 chairs around each desk. All other chairs can be stacked. Big paper goes on chalkboard when requested.

[image: image1]538 Davey (spectroscopy arrangement)

Make each station roughly equidistant. See instructions for details.
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538 Davey (museum arrangement - no chairs)

The setup shown is for the 5-station setup that includes the 3D Mars component. If this will not be used, set up stations 1--4 at each corner of the room.
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538 Davey (Astrowall/Jeopardy)

Leave two desks towards the front for the “contestant” positions. Arrange tables behind chalkboard as shown. Make sure enough chairs are present for at least 30 students, and no chair blocks the projector. The instructor has one chair next to the 3D equipment and keyboard.


[image: image3]

106 Whitmore (museum arrangement)

Place each station around each corner of the room, where the lab benches are. Distribute shared supplies like microscopes as equally as possible. Point the projector for the fourth station towards a blank wall that is as white as possible.


[image: image4]
106 Whitmore

Emulate the 538 Davey-standard arrangement setup, with 6 sets of equipment distributed across the room, and the instructor’s position at the head of the room with the requisite supplies. See instructions for details.

4 Life Sci

Emulate the 538 Davey-standard arrangement setup, with 6 sets of equipment distributed across the room, and the instructor’s position at the head of the room with the requisite supplies. See instructions for details. Several activities are team-intensive; others require more individual work.

110 Wartik (closing ceremonies)

For the closing ceremonies, post student artwork at eye level, and at places that do not create a bottleneck. Set up prize table towards the front of the room. Also try to avoid bottlenecks here if you can.

Opening Ceremony

Location: 110 Wartik

Objective

The instructor begins to outline the camp and is interrupted by an incoming message from outer space.

· An overview of the camp is provided: general format, astrocredits and prizes, etc.
· The camp purpose dramatically and suddenly shifts with the arrival of the mystery message
Materials

For the instructor:
· laptop and access to computer projector equipment
· keynote of intro
For acting talent:

· comical appearance (lab coat, disheveled hair, etc.)
· large linear printout of the mystery message
· recording of mystery message
For each student:

· Lanyard with name card and group number assignment in back (program facilitator will insert these before check-in -- you will need camp roster and number cards)
Classroom action (30 min)

1. The Camp (15 min). 
2. The Mystery Message (15 min). 

1.1: Team Extreme

Location: 538 Davey (standard arrangement)

Overview

Students meet their teammates and develop a group identity

· Students will design team logos they will place on tagboard placeholders.

Materials

For each team

· art paper
· markers
· colored pencils
· team logo placeholder
· glue
· blank astrocredit paper (10 per team; 2 per student)
For each student:
· Lab book
· pencils
Classroom action (45 min)

1. Introduce (5 min). 
2. Group identity (remaining time). 

1.2: What is Life?

Location: 538 Davey (standard arrangement)

Overview

Students motivate a definition (list of characteristics) of life

· Students will brainstorm the characteristics of life

· Students will play a modified 20 questions-style game to try out their definitions on other teams

Materials

For the instructor:
· large paper for discussion
· markers
For each team

· Alive or not? cards (see allocation below)
For each student:
· Lab book
· pencils
Classroom action (45 min)

1. Brainstorm (10 min). 
2. Life: 20 Questions (25 min). Present the Alive or not? cards to each team:
	Team
	Card

	1
	cell

	2
	forrest

	3
	computer

	4
	fire

	5
	icicle

	6
	virus


3. Discuss (remaining time). 

1.3: The Microbe Museum

Location: 106 Whitmore

Overview

Students will investigate several aspects of microscopic life in 3--4 stations. Options:

· Students will observe and sketch properties of basic eukaryotic and prokaryotic cells
· Students will prepare and observe samples of thermophilic bacteria
· Students will prepare and observe samples of tardigrades
· Students will run through Alien Safari and Looking for Life online interactives
1.3.1: Station 1: Microscopic Life

Materials

For the instructor:
· Pre-prepared slides of animal cells, plant cells, and bacteria
· 3--4 microscopes
For each student:
· Lab book
· pencils
Classroom action (50 min/ # stations)

1. Guide (adapted from Chris Palma). 
2. Discuss. 
1.3.2: Station 2: Thermophiles

Materials

For the instructor:
· 1 cup of compost (e.g. from the Sunset Park pick-up location)
· 3--4 microscopes
· crystal violet
· 60ºC water bath (outside lab)
· flask of media
· bunsen burner
For each student:
· Lab book
· pencils
· sterile slide
· inoculating loop
Classroom action (50 min/# stations)

1. Prepare (previous day). Place a small amount (about a teaspoon) of compost in the ﬂask of media. Place the ﬂask in the 60ºC water bath and turn on the shaker switch. 
· Right before the experiment, obtain ﬂask from the shaker.
2. Make slides. Assist students with procedures. Have students remove a loopful of broth from the ﬂask and create a smear on a clean glass slide. Heat ﬁx the smear by brieﬂy passing the slide through a bunsen burner flame. Allow slide to cool (this can be done ahead of time if time is limited).
· Have students take their smears to the staining sink and cover the smear with Crystal Violet for 30 sec. 
· Direct students to rinse the stain off of the slide with tap water. Air dry.
· Present students with slides and have them view them under the microscopes at different magnifications. They should sketch what they see in their lab books. Explain that these extremophiles are “thermophiles,” heat-loving organisms that thrive in temperatures of 60ºC (about 140ºF).
3. Observe. 
1.3.3: Station 3: Tardigrades

Materials

For the instructor:
· Several Tsp of moss
· rainwater
· 3--4 microscopes
· pictures of tardigrades
· 3--4 petri dishes
For each student:
· Lab book
· pencils
Classroom action (50 min / # stations)

1. Prepare (previous day). Collect moss clumps and place in a petri dish. Thoroughly soak with rainwater so there is a cm or so of water standing in the dish. Stand a few hours to overnight, then remove excess.
2. Prepare (before experiment). Squeeze moss clumps hard to remove trapped water and collect this water in several petri dishes (matching the number of microscopes available).
3. Search. 
1.3.4: Station 4: Alien Safari

Materials

For the instructor:
· laptop
· computer projector equipment
· external speakers (optional)
· access to http://planetquest.jpl.nasa.gov/system/interactable/3/index.html (Alien Safari) and http://www.alienearths.org/online/interactives/looking/index.php (Looking for Life)
For each student:
· Lab book
· pencils
Classroom action (50 min / # stations)

1. Alien Safari. 

2. Looking for Life (remaining time). 
1.4: Looking for Life on Mars

Location: 106 Whitmore

Overview

Students will perform a simplified version of the Viking landers’ experiment for detecting microbial life on Mars

· Students will brainstorm the best way of looking for life based on their experiences in 1.2--1.3

· Students will replicate the indicated experiment and differentiate between geological and biological activity

Materials

For the instructor:
· 250 ml flask

· 5--10 crushed alka seltzer tablets

· 5 Tsp sand

For the entire class:
· 6 liters of de-chlorinated water in heatable container

· 2 cups of sugar  

· 13--40 alka seltzer tablets 

· 16 1/4-ounce packages of yeast 

·  6 cups of clean or sterile fine-grained sand 

·  3 soil-sample holding bowls 

·  Small jar of glycerin or liquid soap 

· Thermometer 

· 250 – ml Erlenmeyer flask

· Clock with the second hand

· Tablespoon

· hot plate or burner

For each team

· 2 250-ml Erlenmeyer flasks 
·  2 single-holed stoppers (must fit into the Erlenmeyer flasks) 
·  2 10-cm glass tubes (must fit into the stopper holes) 
·  2 30-cm rubber tubes (must fit onto glass tubes) 
·  2 100-ml graduated cylinders 
·  Water tub (must be large enough to hold 2 Erlenmeyer flasks) 
·  Ruler 
·  2 soil-sample carrying dishes 
For each student:
· Lab book
· pencils
Classroom action (60 min)

1. Setup (before session). Make a nutrient solution just before class. Use a thermometer and warm six liters of water to approximately 60º C. Mixing two cups of sugar with the hot water will make enough nutrient solution for 15 teams. The ideal temperature for yeast gas-production is 50º C. By the time students transport and introduce a soil sample into the nutrient solution, it will have cooled to about 50º C. Yeast gas-production is not as dramatic alien the nutrient temperature is less than 40ºC, and yeast are killed when the nutrient temperature is above 55º C. 
· Make a demonstration soil sample and two soil sample mixtures as follows:
· Demonstration Sample - Crush 5--10 seltzer tablets and mix with 5 tablespoons of sand. Put this mixture into the 250-ml demonstration flask. 
· Sample #1  -- Crush the remaining seltzer tablets into fine pieces using the back of a spoon to press on the packets before they are opened (or use whatever means necessary). Open the packets and mix the seltzer with 2 cups of sand. Put the mixture into a bowl and label it “Sample #1.”
· Sample #2 -- Mix the yeast with 2 cups of sand. Put the mixture into a bowl and label it “Sample #2.”
· Put the glass tubes into the single-holed stoppers. Use glycerin or liquid soap as a lubricant. Hold the tube at the point where it enters the stopper and gently twist the tube as you insert it into the stopper. Do not use excessive force! 
2. Discussion (10 min). 
3. Demonstration (10 min). 
4. Activity (30 min). Distribute soil samples to each team. Assist with student procedure.
5. Discuss (10 min). 

1.5: Looking for Life Across the Stars

Location: 538 Davey (Spectroscopy arrangement)

Overview

Students explore the basic concepts of spectroscopy in a short multi-station demo/game format

· Students try to guess the elements within four different spectra lamps

· Students also rotate through two stations designed to show the processes at work and how they can be used to determine the atmospheric composition of planets.

Materials

For the main instructor:
· sack of multi-colored photon balls
· moveable chalkboard with chalk
· chair and table
· laptop and access to computer projection equipment
· spectra keynote presentation
For the chlorophyll demo instructor

· chlorophyll demo (equipment and laptop)
· lithographs of planets/moons in our solar system (optional)
For each spectroscopy station

· spectra lamp with element bulb (see chart below)
· station marker
· spectra_page.odt
· an equal distribution of spectroscopes
For each student:
· Lab book
· pencils
Classroom action (60 min)

1. Introduce (10 min). 
2. A scaled solar system (40 min total, about 6 min per station). Disperse teams among each station (there are six, so one group per station). Stations 1--4 are spectra guessing stations, stations 5 and 6 are explaining the physics of spectra and the chlorophyll demo, respectively.
3. Results (10 min). The answers to the spectra guessing game (have appropriate bulbs in the corresponding lamps):
	Station
	Element

	1
	Mercury

	2
	Helium

	3
	Neon

	4
	Hydrogen


· Students will earn one astrocredit for each correct answer (they should have worked in teams, so differences should be minimal).

· Dispense astrocredits.

2.1: The Scale of the Solar System

Location: HUB lawn/Old Main Lawn (rain locations TBD)

Overview

Students are split into groups (2--3 groups total) to build and explore a scaled model of the solar system

· Students are provided scale beads of the planets and walk to scaled distances

· Students appreciate relative distances, sizes, and travel/communication times for worlds in our solar system

Materials

For each instructor:
· 8.5” diameter sun cutout

· box of planets (beads, balls, and pinheads)

· Planet trivia question cards 

· stopwatch or timer

For each student:
· Lab book
· pencils
Classroom action (40 min)

1. Introduce (5 min). 
2. A scaled solar system (25 min). Roam between groups and make sure instructors are equipped and students are in position.
3. Discuss (10 min). 

2.2: Make Your Own Solar System

Location: 106 Whitmore/HUB Lawn

Overview

Students make a model of the protoplanetary disk and form a “solar system” out of household items

· Students witness and model the formation of the solar system

· Students see how small differences in the recipe affect the result, indicating other solar systems may not be quite like our own

Materials

For each instructor:
· Clear, large round bowl with flat bottom (glass pie pan) 

· Strainer for easy cleanup 

· compost bin

· overhead projector

· laptop with access to computer projector equipment

For each team:

· Clear, large round bowl with flat bottom (glass pie pan) 

· Water to fill bowl 1/2 to 2/3 full 

· 1 heaping tablespoon of dried rolled oats (not instant oats) 

· 2 heaping tablespoons of puffed rice cereal 

· Pinch of black tea 

· Large wooden spoon or other stirring stick 

· Cups for oats, rice, and tea 

· Marking pens 

For each student:
· Lab book
· pencils
Classroom action (40 min)

1. Introduce (5 min). Before this demo begins, for each group of students, set out the bowls, 1/2 to 2/3 full of water; the stirring sticks; and the dry oats, puffed rice, and tea. Putting the oats and puffed rice together into cups makes them easier to handle. 
2. Demonstrate (5 min). 
3. Explore (15 min). Make sure students don’t get too carried away with varying the recipe. Also assist their documentation of the experiment.
· If students need to repeat experiment, assist with straining of materials and acquiring fresh water.
4. Discuss (15 min). 
2.3: Habitability and the Solar System

Location: 538 Davey (Museum arrangement)

Overview

Students will investigate several aspects of planetary habitability

· Students set up model atmospheres for an investigation of the greenhouse effect

· Students rotate through several stations to explore several key topics related to life in the universe

· Note: maintain up to 4 stations total based on volunteer availability, selected from the list following 2.3.1

2.3.1: Atmospheres: Global Greenhouses

Materials

For the instructor:
· laptop with access to computer projector equipment
· chalkboard or whiteboard
· dry ice (requires hammer and warm gloves)
· ammonia
· glass full of water
· control thermometer
· bottle transport box (and moveable cart)
· 2 teaspoons
For each team:

· 5-10 glass bottles of different colors if possible
· duct tape
For each student:
· Lab book
· pencils
· thermometers
Classroom action (20 min)

1. Introduce (5 min). 
2. Procedure (15 min). Assist the construction of the model atmospheres (help handle dry ice and ammonia).
· Have students place their bottles in the designated transport box
3. Store for later. Transport the bottles upstairs to the rooftop if weather permits. We will take measurements and analyze the results in a few hours. 
· Place the bottles together in sunlight, either upright or on their sides (prevent them from rolling), and determine that they will not cast shadows on one another over the course of the experiment. 
· Also, ensure the bulbs of the thermometers are not in direct sunlight. 
· Place the open air thermometer alongside the bottles, also ensuring the bulb remains in the shade. 
2.3.2-1: Station 1: The Habitable Zone

Materials

For the instructor:
· 3 different light bulbs of different wattages
· lamp
· meter stick
· radiometer (several spares are also useful)
· extension cord
· whiteboard or chalkboard
· dry erase markers or chalk
For each student:
· Lab book
· pencils
Classroom action (60 min/# stations)

1. Introduce (2-3 min). 
2. Explore (remaining time). Make sure radiometers are in working order.
2.3.2-2: Station 2: Cratering Through Time

Materials

For the instructor:
· 3 shallow foil pans
· corn starch
· water
· flour and rice to fill 2 of the pans
· Moon ball
· crater poster 
· golf balls
For each student:
· Lab book
· pencils
Classroom action (60 min/# stations)

1. Introduce (2-3 min). 
2. Explore (remaining time). 
2.3.2-3: Station 3: Building Comets

Materials

For the instructor:
· comets poster
· dry ice
· cold weather gloves
· soil and spoon
· plastic cups
· corn syrup
· water
· ammonia
· paper towels
· plastic bags
For each student:
· Lab book
· pencils
Classroom action (60 min/# stations)

1. Introduce (2-3 min). 
2. Explore (remaining time). 
2.3.2-4: Station 4: Mars in 3D

Materials

For the instructor:
· Astrowall setup with 3D Mars show
· 3D glasses
For each student:
· Lab book
· pencils
· 3D glasses
Classroom action (60 min/# stations)

1. 3D Mars (most of the time). 
2. Habitability (remaining time).
2.3.2-5: Station 5: Life Under Pressure

Materials

For the instructor:
· Vacuum chamber
· clear bowl of water
· clear bowl with dry ice
· small container for dry ice
· marshmallow peeps
· balloons
For each student:
· Lab book
· pencils
Classroom action (60 min/# stations)

1. Introduce (2-3 minutes). Acquire dry ice from other locations if needed (use small container).
2. Explore (remaining time). 

2.4: Life in the Solar System

Location: 216 Osmond

Overview

Students will research the prospect for life, simple, or complex, at various locations in the solar system

· Students examine lithographs, planetary trading cards, What’s the Difference, and Starry Night Middle School for clues to their assigned worlds’ habitability

· Students finish the ongoing greenhouse effect experiment and discuss

Materials

For the instructor:
· laptop with access to computer projector equipment

· chalkboard or whiteboard

For each team:

· Assigned lithographs and planetary trading cards (see assignment below)

· Extremophile rummy organism cards

· access to What’s the Difference and Starry Night Middle School in a computer lab setting

· logo card to assign seating

For each student:
· Lab book
· pencils
Classroom action (70 min)

1. Introduce (5 min). 
2. Hunt (20 min).  Place lithographs and trading cards at student desks according to team assignments. Have the team logo card prominently displayed so students know where to go.
· Students can split up assignments within their teams as they see fit. Assist students in managing software and understanding. 
· Material assignments:
	Group
	Assignment
	Lithographs
	Trading cards

	1
	Venus and Mars
	Venus and Mars
	Venus and Mars

	2
	Mercury and the Moon
	Mercury and the Moon
	Mercury and the Moon

	3
	Pluto, Charon, and Titan
	Pluto/Charon, and moons of Saturn
	Pluto/Charon and Titan

	4
	Jupiter and Saturn
	Jupiter and Saturn
	Gas Giants

	5
	Uranus and Neptune
	Uranus and Neptune
	Gas Giants

	6
	Io, Europa, Ganymede, and Callisto
	Moons of Jupiter
	Io, Europa, Ganymede, and Callisto


3. Present and Discuss (30 min). 
4. Finish greenhouse experiment (15 min). Obtain student atmosphere bottles from rooftop about 40 minutes into this unit. Bring these and the control thermometer to the location of this current activity.

2.5: Extremophiles: Life on the Edge

Location: Outdoors (rain locations within Boucke)

Overview

Students will play a card game that shows how life and conditions on Earth can be used as a model for life on other worlds. 

· The rules are similar to rummy, and the game is best played within established teams
· Astrocredits are awarded to students based on how many cards they have remaining at the end of the play period

Materials

For the instructor:
· Astrocredit bank

For each team:
· Deck of extremophile rummy cards 
· Paper and pencils for recording game play
For each student:
· nothing
Classroom action (40 min)

1. Introduce (10 min). 
2. Play (20 min). The mentors will audit the games for accuracy and cheating. Roam between the groups to assess progress.
3. Award (10 min). Award all students astrocredits for participation; award the students with the most recorded number of wins a marginally higher predetermined amount.
3.0: Introduction

Location: 541A Davey (Planetarium) 

Overview

Students are introduced to today’s topic in the planetarium

Materials

For the instructor:
· Functional planetarium
For each student:
· Nothing
Classroom action (20 min)

1. Introduce (5 min). 
2. The night sky (15 min). 
3.1: A Stellar Family Portrait

Location: Outside if weather permits or 538 Davey (tables and chairs pushed aside) 

Overview

Students are split into groups (2--3 groups total) to explore the properties of stars in an oversized H-R diagram

Materials

For each instructor:
· Sidewalk chalk (if outside)
· Large paper and markers (if inside)
· several rolls of masking tape
· container with a set of star circles
For each student:
· Lab book
· pencils
Classroom action (50 min)

1. Introduce (10 min).
2. Plot the stars (20 min). Assist students in plotting stars and copying the chart into their lab books. 
3. Discuss (20 min).
3.2: Stellar Evolution in Action

Location: Outside if weather permits or TBD otherwise

 Overview

Knowing that stars can have vastly different properties largely based on their masses, students explore the differences in the life cycle of a low-mass (Sunlike) and high-mass star in 2-3 groups

· Students try to piece together the sequences of stellar evolution using snapshots

· Students act out the stages of stellar evolution

Materials

For each instructor:
· Numbered cards with various astronomical images/illustrations (from Chandra EPO resources)

· Chandra Stellar Evolution poster (not strictly necessary, but useful for end discussion)

For each student:
· Lab book
· pencils
Classroom action (70 min)

1. Connect the dots (15 min). 
2. Stellar Evolution in Action (40 min)! Assist in directing students to appropriate positions and actions as specified by the instructor. See table for specifics.
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Discuss (15 min).
3.3: The Milky Way Galaxy

Location: 538 Davey (Astrowall/Jeopardy arrangement)

Overview

Students will be given a brief tour of the Milky Way Galaxy using the department Astrowall

· Students appreciate the distances between the stars and the timescales required for communication and travel

· Students see that we have closely studied a small fraction of the hundreds of billions of stars in the Galaxy

Materials

For each instructor:
· Astrowall and 3D Milky Way software

For each student:
· Lab book
· pencils
Classroom action (20 min)

1. 3D Tour of the Galaxy. Make sure all students have 3D glasses.
3.4: Astrobiology Jeopardy

Location: 538 Davey (Astrowall/Jeopardy arrangement)

 Overview

Students will solidify their knowledge of topics covered to date by playing team Jeopardy

· Students compete within their teams for astrocredits

· Students rotate within their teams after every question

Materials

For the instructor:
· Astrobiology Jeopardy game board with questions

· magnets or tape for affixing the game board

· dry erase markers for keeping score

For each student:
· Lab book
· pencils
For each team:
· Team logo
· answer buzzer/bell
Classroom action (25 min)

1. Set up and explain rules (5 min). Have students line up single file in their teams , behind desks towards the front of the room. Give each team a bell and affix the team logo to the front of the desks, facing outwards.
2. Play (20 min). Keep score. At the end of the game, award a predetermined astrocredit amount for first place, and a slightly less amount for remaining students.
4.1: Detecting Exoplanets

Location: 538 Davey (standard arrangement with double tables)

Overview

Students learn about planetary transits and how they are used to find planets around distant stars

· Students learn how different orbits and planet sizes produce different light curves in a hands-on lab
· Students appreciate how the knowledge of a star’s mass and the planet period translates to planet distance via Kepler’s third law
· Students observe the lego orrery in action and a computer-generated light curve
Materials

For the instructor:
· laptop and computer projector equipment
· necessary keynote slides
· light graphing software
· lego orrery
· large paper for discussion
· markers
· Sun ball
· pin
For each team:

· 1 light meter

· 1 stand

· lamp with low watt (25 W) bulbs

· extension cords if needed

· ruler

· string

· scissors

· scotch or masking tape

· assorted beads of different sizes and shapes (must have holes drilled in them)

· 2 tables placed next to each other for extra table space

· calculators

For each student:
· lab books
· pencils
Classroom action (60 min)

1. Discuss (5 min). 
2. Investigate (25 min). Assist students with the measuring process.
· Assembly. Assist students with setup.

· Big beads vs. small beads. Assist students with experiment.

3. Kepler’s Third Law (15 min).  Set up orrery and software for next segment. See Lego Orrery documentation (2011) for details.
4. The Lego Orrery (15 min).  
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4.2: Hunting for Exoplanets

Location: 216 Osmond

Overview

Students hunt for exoplanets using real Kepler data in an online interactive

· Students learn to pick out the regular dips of a transiting planet
· Students appreciate the “look” of “real” data
Materials

For the instructor:
· laptop and computer projector equipment
· zooniverse camp account 
For each student:
· lab books
· pencils
· Access to http://www.planethunters.org/science in a computer lab setting
Classroom action (60 min)

1. Set up (10-20 minutes). Help guide students to log in to camp account and necessary tutorials. 
2. Investigate (remaining time). Assist students in picking out their own planets and reflect in their lab books.
· Have students show their teammates when they’ve flagged a promising candidate. 

· Keep score of number of planet candidates found during the activity time

4.3: Are Exoplanets Habitable?

Overview

Students will investigate how light curves can be translated into planetary properties like size and temperature

· Students explore what happens to an Earth-like planet if certain characteristics of it or its host star are changed
· Students walk through an interactive that shows how light curves are measured and turned into the data we need to assess habitability
Materials

For the instructor:
· laptop and computer projector equipment
· Access to http://kepler.nasa.gov/multimedia/Interactives/keplerFlashAdvDiscovery/flash.cfm and http://184.72.55.19/system/interactable/1/index.html
For each student:
· lab books
· pencils
· Access to Access to http://kepler.nasa.gov/multimedia/Interactives/keplerFlashAdvDiscovery/flash.cfm and http://184.72.55.19/system/interactable/1/index.html in a computer lab setting
Classroom action (50 min)

1. Extreme Planet Makeover (20 min). 
2. Kepler Exoplanet Transit Hunt (20 min). Assist students with navigating the software interface.
3. Discuss (10 min). Are there any worlds that students would want to live on? What kinds of properties of the light curve should we look for in trying to find Earth-like worlds? 
4.4: Nebular Sharks and Minnows

Location: HUB Lawn or Old Main Lawn

Overview

Students explore planet formation by playing a slightly modified version of Sharks and Minnows

· Students try to form or avoid being planets before the solar wind eliminates the protoplanetary nebula
· Students discuss the limitations of this game as a model
Materials

For the instructor:
· Orange traffic cones
· Astrocredit bank
For the seed students:
· Stack of colored construction paper “flags” (red and blue; 15 of each)
For each student (post game):
· Nothing
Classroom action (30 min)

1. Set up. 
2. Play. 
3. Dispense astrocredits to students:
· Winners (untagged students): ____

· Largest planet: ____

· Next largest planet: ____

4. Discuss.

4.5: What Solar Systems “Work?”

Location: 4 Life Sci

Overview

Students investigate the stability and orbital properties of solar systems they build in an online interactive

· Students set up different solar systems and watch how they evolve over time
· Students establish that solar systems like ours are perhaps the “best” for planetary climate stability and complex life.
Materials

For the instructor:
· Laptop and access to computer projection equipment
· chalkboard or whiteboard (should be present in computer lab)
For each student:
· Access to http://www.alienearths.org/online/interactives/planet_families/index.php in a computer lab setting
· lab books
· pencils
Classroom action (40 min)

1. Discuss (10 min).
2. Explore (20 min). Go group-to-group and assist students in building solar systems and interpreting what they see. Ask why they think what they see is happening; what is causing the planetary motions.
3. Wrap up (10 min).

4.6: Who should we talk to?

Location: 538 Davey (standard arrangement)

Overview

Students select the destination of their reply to the mystery message from several candidates, based on their new knowledge of light curves and the properties we infer from them

· Students measure the brightness drop and period of a set of Kepler planets and guess which world is “best”
· Secondary properties (Temperature and size) are automatically calculated by the instructor and a final candidate is decided upon.
Materials

For the instructor:
· Laptop and access to computer projection equipment
· planet_properties.odf spreadsheet
· Astrocredit bank 
For each team:
· calculators
· set of candidate world light curves with star data on back
For each student:
· lab books
· pencils 
Classroom action (35 min)

1. Discuss (5 min). 
2. Measure and guess (15 min). Help the students measure the % brightness drop of the transits and the period of the orbits by hand.
3. Compute (15 min). Award astrocredits to the groups that guessed correctly. Award slightly less to all other groups.
5.1: Communicating Across the Galaxy

Location: 538 Davey (standard arrangement)

Overview

Students decipher the message received in the opening ceremony. Goals:

· Students learn “ideal” ways to encode messages
· Students recognize the difficulty of communicating across language and cultural barriers
· Students appreciate the distances and timescales involved in interstellar conversation
Materials

For the instructor:
· Laptop and computer projector equipment
· Access to http://morsecode.scphillips.com/jtranslator.html (speed: 5 wpm)
· Speakers/computer audio
· Large paper and markers for discussion
For each team:
· Scissors
· Scotch tape
· Calculators
· Markers
· Arecibo binary string printout (pass out later)
For each student:
· Lab book
· pencil
· Test message bubble sheets (2 per student)
Classroom action (70 min)

1. Discuss (10 min). 
2. Activity: Practice Message (20 min). 
3. Activity: “Actual” Message (40 min).
1. Pass out the Arecibo binary string printouts. 

5.2: The Drake Equation

Location: 538 Davey (standard arrangement)

Overview

Students will frame their answers to the AstronoMystery with the Drake equation

· Students will summarize and discuss what they have learned from their investigations thus far and posit answers to the AstronoMystery
· Students will use the Drake Equation to estimate the number of communicating interstellar neighbors we may have in the Galaxy.
· Students appreciate the distances and timescales involved in interstellar conversation
Materials

For the instructor:
· Large paper and markers for discussion
· Large tub of sand and 7 smaller transparent containers
For each team:
· Calculators
For each student:
· Lab book
· pencil
Classroom action (50 min)

1. Discuss (10 min). 
2. Examine (10 min). 
1. Bring sand to center stage (likely 2-person job) and transparent containers
3. Estimate (20 min). 
1. Assist students filling in the Background section
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4. Does this make sense (10 min)? 
5.3: Who are we talking to?

Location: 538 Davey (standard arrangement)
Overview

Students will draw the alien world they have detected and its possible habitants, based on what they know about it.

· Students will apply prior knowledge of this world (mass, radius, surface temperature)
· Students will express creativity in speculating about how complex life could adapt to such an environment.
Materials

For the instructor:
· Large paper and markers for discussion
For each team:
· Art supplies (colored pencils, markers, art paper, rulers)
For each student:
· Lab book
· pencil
Classroom action (40 min)

1. Discuss (5 min).
2. Create (35 min). Assist students in keeping their work grounded in scientific reality. Also redistribute materials as needed. 

5.4: Interstellar Pen Pals

Location: 538 Davey (standard arrangement) 

Overview

Students will discuss if, how, and why they will send a message to the target world, along with what they will say.

· Students will apply knowledge and skills learned in 5.1 to this problem
· Students will work together to create one message as interstellar ambassadors
Materials

For the instructor:
· Large paper and markers for discussion
· Laptop and access to computer equipment
· opaque hat-like container (drawing names from a hat)
· audio recording equipment
For each student:
· Lab book
· pencil
· graph paper
· ruler
Classroom action (70 min)

1. Discuss (10 min). 
2. So what should we say (10 min)?  Go to each group and have the students write their names on pieces of scrap graph paper and place them in the “hat” container.
3. Let’s say it (30 min)!  
4. Prepare for the awards ceremony (20 min, or remaining time)! Go to each group and constructively critique their mini-speeches.

5.5: Awards Ceremony

Location: 110 Wartik

Overview

Parent/guardians (PGs) and students will attend a joint arts show and awards ceremony to commemorate the (hopefully successful) camp.

· PGs will admire student artwork 
· Instructor introduces camp and thanks key personnel
· Students will summarize their experiences in camp and receive main prize
· Students can exchange astrocredits for additional prizes
Materials

For the instructor:
· Laptop and access to computer projection equipment
· access to keynote/ppt and http://ed.ted.com/lessons/why-can-t-we-see-evidence-of-alien-life
· Main prizes (Gallileoscopes)
· Keynote or powerpoint slides with camp photos loaded (1 slide per activity/timeslot; about 25 slides)
· Prize table with prizes and prices indicated.
For each student:
· Lab book
Classroom action (60 min)

1. AstroArt Exhibit (10-15 min). Prior to event, affix student artwork to available wall space, mostly at eye level. Direct PGs to look at student artwork.
2. Director Introduction (10 min). 
3. Student presentations (20 min). 
4. Prize exchange (remaining time). Prior to event, set up prize table and price indicators. Help exchange astrocredits for prizes behind the prize table.
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[image: image9.png]Table 1. Stages of Stellar Evolution

Stage Description Action

Star-Forming A cloud of gas and dust forms many stars. | Students, scattered randomly

Nebula A single star is created when clumps of throughout the room, point in the

[Gravity rules.] this material (mostly hydrogen gas) are direction where "the most other
pulled together by the force of gravity. clumps” are and slowly make their

way to that point.
Birth of the Star | As a region of the cloud collapses, gravity | Students clump together, forming a
(Protostar) pulls the clumps of gas together. The gas | large ball. Those on the outside

[Gravity rules.
Fusion begins.|

in the center becomes hot enough and
dense enough to begin fusion. Hydrogen
atoms inside the clumps smash into each
other, combining to create helium and
releasing light and heat. The star begins to
shine.

("envelope") continue to move
toward the center. When students
on the inside ("core") start
bumping into each other, they face
outward.




