Science by Storytelling:
Sam Finnigan’s Big Secret  
Activity Extension: K-W-L 
Grades K-4 & 5-8 
_______________________________________________________________
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NSES Standards that support this story: 
Grades K-4: Content Standard D—As a result of their activities in grades K-4, all students should develop an understanding of 

•  Objects in the sky 

•  Changes in earth and sky 

Grades 5-8: Content Standard D—As a result of their activities in grades 5-8, all students should develop an understanding of 

•  Earth in the solar system 

Suggested Activities to Accompany the Story 
A. Find out what they Know 
Grades K - 4 
Make a class list asking the students to guess which words in the story: 
1.  Represent real objects or places on Earth. 

2.  Represent real objects or places in the Solar System. 

3.  Represent fictitious objects or places in the solar system. 

Discuss with your class why they think some of the objects or places are fiction, and why they aren’t real. 
Grades 5 – 8 
Make a class list asking the students to guess which words in the story: 
1.  Represent real objects or places on Earth. 

2.  Represent real objects in the Solar System. 

3.  Represent fictitious objects or places in our solar system. 

4.  Represent science concepts or processes that scientists theorize are true. 

In an open class discussion, ask students to share out real and fictitious objects, noting any science concepts or processes that they theorize may be true. 
B. Teach them something they Want to learn 
After you determine what your students know, choose from the class list of Earth and solar system facts and theories and share new information with them. You may want to refer to the leader version of the story, which has some specific factual information identified as callout boxes in the margins.  
Review the Mission Overview on the EPOXI Web site, where mission information will help your students understand why NASA chose fund this mission, and why it will travel ~ million miles.   
http://epoxi.umd.edu/1mission/index.shtml  


C. What did they Learn?* Grades K - 8 
1.
Conduct a class discussion on what observations and/or questions your class now has about comets and our solar system. Note all observations and questions on the board. 

2.
Working in small groups, ask students to choose an observation or question and develop their own theory about why they believe the selected item is true or false. 

*You can visit the EPOXI mission Web site to learn more about the sample return mission and our solar system in general. http://epoxi.umd.edu/index.shtml    
D. Let your imagination roam! 
1. 
After hearing the story, ask students to create their own: 

a.
Story that leads up to Sam Finnigan’s Big Secret  —a prequel. 
b.
That follows behind  Sam Finnigan’s Big Secret  —an ending/sequel.  
c.
Song or rap that follows the story line. 
d.
Poem based upon one or more characters in the story. 
e.
Wall mural depicting the storyline. 
f.
Model of the solar system out of clay, or another type of medium of your students’ choice. 
g.
Illustrations to accompany the story. 

2. 
Encourage your class to act out the story. 
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__________________________________________________________________________
EPOXI Notes: 
Overview—Since the main Deep Impact mission, there are 9 time intervals of interest: Hibernation, Cruise 1, Earth Flyby, EPOCh Observations, Cruise 2, Approach, Hartley 2 Encounter, Playback and Analysis. They are described below in the order of their occurrence. Although an extensive search for comet Boethin was carried out, it could not be found and the spacecraft was directed to comet Hartley 2 instead. This made it necessary to plan four instances of Hibernation and three instances of both Cruise and Flyby to follow the impact event at Tempel 1 instead of those originally planned. The revised mission will take about two years longer than the original.
Vocabulary
These definitions correlate to bolded words in the Sam Finnigan story that guide follow-up discussions.
Asteroid – (also called “minor planet”) is a small solar system object in orbit around the sun composed mostly of rock. Many of these objects orbit the sun between Mars and Jupiter. Their size can range anywhere from 100 meters in diameter to almost 1000 kilometers.
· Principal asteroids – Ceres, Pallas, Juno and Vesta
Calculations – mathematical problems, for example, that help plot information such as flight paths
 Camera Lens – specially shaped glass, often disk-shaped, that helps a camera focus on its target
Ceres – largest of the known asteroids, and the first to be discovered (by Piazzi in 1801)
Comet – a small solar system object orbiting the Sun consisting of ice, dust and gas that form a coma and sometimes a visible tail whenever they orbit close to the Sun. 

· short period comets orbit the Sun every 20 years or less
· long period comets orbit the Sun every 200 years or longer
Comet Hartley 2 – a short period comet, visited by the Deep Impact spacecraft’s second mission, EPOXI, in 2010
Comet Tempel 1 – a short period comet, originally visited by Deep Impact in 2005, to be revisited in 2011 by another NASA spacecraft, StardustNExT, when scientists hope to get a good look at the crater created by the Deep Impact impactor
Deep Impact – a spacecraft that first went on the Deep Impact mission to release a copper impactor into the path of comet Tempel 1, and now is traveling to investigate comet Hartley 2 as part of the EPOXI Mission

EPOXI Mission – a NASA mission with two jobs: to look for planets known to orbit distant stars, and search those stars for previously undiscovered planets; and to revisit comet Hartley 2.
EPOXI Spacecraft – the Deep Impact spacecraft repurposed for the EPOXI Mission
Flight Path – the trajectory that scientists program a spacecraft to travel to get to a desired destination
Impactor – Deep Impact’s smaller “impactor” spacecraft released into the path of comet Tempel 1, designed to create a crater in the comet’s nucleus allowing scientists to see the interior
Light waves – light moves in waves, some at a speed our eyes pick up as visible light – 400-700 nm
Thrust – when a system expels or accelerates mass in one direction the accelerated mass will cause a proportional but opposite force on that system – called thrust
Mass – an object’s weight is a combination of its mass influenced by gravity
Vesta – the brightest of all minor planets, at times approaching naked-eye visibility, was discovered by Olbers in 1807
