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Europa Encounter BACKGROUND INFORMATION
Europa is the smallest of the four Galilean
moons (Io, Ganymede, Callisto, and Europa)
orbiting Jupiter, and the sixth-closest to the planet
of all the known moons of Jupiter. Jupiter has 53
named moons and another 26 awaiting names. The
Jovian system encompasses Jupiter, its rings, and
moons. Europa is also the sixth-largest moon in the
Solar System.

Corresponding Student Guide Page 2

The Galileo mission, launched in 1989,
provides the bulk of current data on Europa.
Three decades later in 2014, the Hubble Space
Telescope detected water vapor plumes towering
30 miles high. Two years later, Hubble observed

Europa, along with Jupiter’s three other
large moons, was discovered in 1610 by Galileo
Galilei, however, the German astronomer, Simon
Marius, gave the moons their names.
Slightly smaller than Earth’s Moon, Europa
is primarily made of silicate rock and has a
water-ice crust. Scientists and Astronomers believe
it probably has an iron-nickel core. Europa has a
very thin atmosphere, composed of oxygen. Its
surface is striated with cracks and streaks, with a
few craters.
Europa has the smoothest surface of any
known solid object in the Solar System. The
apparent smoothness of the surface has led to the
hypothesis that a water ocean exists beneath the
surface, which could harbor extraterrestrial life.
It is estimated that Europa’s outer layer is
around 100 kilometers (62 miles) thick; part of that
as its frozen crust, and part as liquid ocean
underneath the ice.
Exploration of Europa began with the
Jupiter flybys of Pioneer 10 and 11 in 1973 and
1974, providing the first ever close up images of
Europa.
In 1979, NASA’s Voyager 1 and 2 traveled
through the Jovian system and found evidence that
Europa’s interior, encapsulated under a crust of ice,
has been kept warm over billions of years. The
warmer temperature is due to gravitational tidal
forces that flex the moon’s interior - like squeezing
a rubber ball - keeping it warm.

water vapor plumes in the exact same location, this
time spouting 62 miles above the surface.
These plumes have been matched to
locations on thermal maps, where the area is
thought to be a few degrees warmer than the
surrounding terrain. The plumes and the warmer
terrain could be generated by a variety of geological
activity. There are two proposed scenarios that link
the plumes and warmer terrain:
1. The warmer area could be caused by the
heat from liquid water, located more than
one mile beneath Europa’s thick, icy crust.
The water is pushed upward and cracks the
surface, venting as a plume.
2. Water ejected by the plume falls onto the
surface as a fine minst. This process could
change the structure of the surface grains,
allowing them to retain heat longer than the
surrounding landscape.
The Europa Clipper is an interplanetary
mission in development by NASA, set for launch in
the 2020s, designed to investigate habitability and
aid in the selection of a landing site for the future
Europa Lander.
So far, there is no solid evidence that life
exists on Europa, but Europa has emerged as one
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of the most likely locations in the Solar System for
potential habitability.

MISSION STORYLINE

Corresponding Student Guide Page 3

It is the year 2040, astronauts traveled from Earth to Jupiter in a space station equipped with a vehicle
that will travel to Jupiter’s moon of Europa to launch a probe into the ice moon. Its goal is to dive deep into the
massive water ocean underneath the ice sheets studied by the Europa Clipper in the 2020s. The salty ocean
contains more water than all the Earth’s oceans combined!
Due to an emergency, Mission Control is closed, and we are going to take the lessons learned from the
2020 pandemic on how to work remotely by having a remote Mission Control to finish the mission. You have
been chosen as a member of the remote Mission Control crew to manage the astronaut. You will keep the
astronaut safe from dangers such as radiation, guide them to the proper location, determine the impact
location for the probe, to launch the probe into its depths, and analyze data from the probe.
What is hidden
in the ocean?
Life? It is
your job to
find out!
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JOB APPLICATIONS

Corresponding Student Guide Pages 4-5

For this activity the student will play the role of a job applicant seeking a position on the
upcoming Challenger Learning Center mission. Students are asked to identify their unique
characteristics to find a job on the mission. This activity has a strong workplace readiness
component to help prepare your students as they learn about skills for future careers.
Objective
The student will understand the importance of carefully preparing a job application and assess his or
her talents and qualifications by successfully completing a job application for the CLC mission.
Materials
For the students:
● Student Sheet: Europa Explorers Job Application (one per student)
● Pencil or Pen
Procedure
1. Introduce the Europa Explorers mission to your students and continue through Day 1 slide show to
introduce the positions needed for the mission.
2. Explain to your students that they need to “apply” for a position on the upcoming mission. Encourage
students to apply for positions that best match their skills and interests.
3. Distribute a copy of the Europa Explorers Job Application to each student. Ask the students to apply for
any three positions on the mission.
4. If you wish, have the students list references and submit letters of recommendation.
Conclusions/Extensions
1. Have your students create resumes and cover letters.
2. Meet individually with your students to interview them for a position on the mission.
Assessment
Students may reflect in a journal entry or through class discussion on the following questions: How do you
think this activity prepares you for your job on the Challenger mission? Now that you have learned about your
unique skills and characteristics, what other occupations do you think might be appropriate for you?
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FILLING

OUT THE CREW MANIFEST

Corresponding Student Guide Page 4-5

Click this link to access the start-up page for Europa Encounter: https://virtualsimclc.space/tlh-europa/.
At the bottom of the page is the digital crew manifest form. You can request a printable copy through email by
contacting europa@challengertlh.com.
●

If there are more than 12 participants for the mission, the Communication position will be filled by the
Flight Director.

●

There should be two officers for each team. Please assign participants to these teams based on those
descriptions. The descriptions of each job are the same for both Team 1 and Team A, and they will be
completing the same task.

●

For missions with 12 or fewer participants: Fill in the positions in the order that they appear on this crew
manifest.

●

For missions with more than 12 participants: Skip the communication position

*It is recommended that participants filling the same role on each team have similar learning levels. Ex: NAV 1
and NAV A should be similar in learning levels.
When filling out the crew manifest, we suggest placing students in positions that not only match
skills they already possess, but in positions where they might also be challenged. Challenging students and
allowing them to struggle within limits allows them to rise to the occasion. With the guidance of Mission
Commanders and Flight Directors, students will find that they are capable of solving many problems that may
have initially seemed daunting. Below you will find suggestions of skill sets for placement of students in
mission positions.
NAVIGATION (NAV)
Description: The Navigation team is responsible for
tracking the position of the Spacecraft and getting
the Mission Commander in orbit around Europa.
Your calculations will be vital to getting the Mission
Commander to orbit Europa and send the probe to
the surface and return to the Jupiter Gateway. Once
the probe has been launched, you are responsible
for getting the Spacecraft back to the Jupiter
Gateway.
PROBE (PROBE)
Description: The Probe team prepares, tests and
launches the probe impactor that will burrow into
the surface of Europa. This probe is the most
mission critical component for the success of the
mission, as without it we cannot learn what is under

Europa’s ice sheets!
REMOTE (REM)
Description: The Remote team determines the best
place for the probe to impact the surface of Europa,
Jupiter’s icy moon. You will analyze three locations
in hopes of determining which location provides the
best opportunity to find signs of potential life on
Europa.
ENERGY (NRG)
Description: The Energy team will be conducting
vital calculations to help the Navigation (NAV) team
safely guide the Spacecraft and its crew on this
mission. They will also work with the HAZ team in
case of an emergency.
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life upon impact.

SPACE WEATHER (SW)
Description: Space Weather studies the radiation
impacting Europa from Jupiter. Make sure to notify
the Mission Commander if you notice anything that
could jeopardize the mission or put the Mission
Commander in danger.
MEDICAL (MED)
Description: The Medical team monitors the
Mission Commander’s physical and mental
well-being during the mission. You will be
monitoring their heart rate, temperature, and mental
status as they carry out the mission.
OCEAN (OCEAN)
Description: The Ocean team analyzes features of
Europa’s surface in order to learn more about
Jupiter’s icy moon and to help the Remote team
determine the best impact location for the probe.
You will also analyze spectrometer readings to
determine element composition.
ASTROBIOLOGY (BIO)
Description: The Astrobiology team researches
signs of life and determines if the PROBE discovers

LIFE SUPPORT (LS)
Description:  The Life Support team maintains the
critical life support systems onboard the
spacecraft. Without this system, the astronauts
cannot survive in space.
ISOLATION (ISO)
Description: The Isolation team monitors the
radiation level onboard the Spacecraft. A small
level of radioactivity is normal. A large level of
radioactivity could create a hazardous environment
for the astronaut.
HAZARD (HAZ)
Description: The Hazard team monitors all
potential dangers and threats to the Spacecraft and
its crew by analyzing debris impact panels on board
the Spacecraft.
SATELLITE (SAT)
Description: The Satellite team works with the
Mission Commander to align the communication
satellite and to research the antennas needed to
keep the satellites and probes in working order.
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FIND THE PLUME!

Corresponding Student Guide Page 6-10

Modeled after the game of Battleship, in this activity your students will become the Europa Clipper to
hunt for the presence of water plumes near Europa’s surface. This activity can be conducted with students
working in pairs or small groups or it can be completed as a whole group activity.
Standards MAFS.6.NS.3.6 Understand a rational number as a point on the number line. Extend number line
diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane
with negative number coordinates.
Objective Students will demonstrate an ability to use coordinates to find locations on a surface.
Materials
● Maps of Europa’s surface
● Plume cut-outs
Teacher Preparation
In small groups or pairs:
1. Split students up into your desired groups.
2. Students should be positioned so that they can’t see each other’s map.
3. Instruct students to place the water plume cut-outs anywhere on the map like they would place ships at
the beginning of a game of Battleship.
4. Have the students take turns calling out coordinates on the map to locate the water plumes.
5. Once a student finds all the plumes of their opponent, the game is over.
As a whole group:
1. You (the teacher) will decide where to place the plumes on the surface of Europa and every student will
try to find the locations of the plumes.
Student Procedure
1. Students will read the text about the Europa Clipper.
2. Students will place the water plume cut-outs anywhere on the map.
3. Students will take turns calling out coordinates on the map to locate the water plumes.
4. The student who locates all their opponent’s plumes wins the game.
Reflection & Discussion
After playing the game, introduce the second map that shows latitude and longitude coordinates to students
next to the game map. Discuss how latitude and longitude measurements can be used to replace the
letter/number style of locating objects.
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PROBE THE ICE!

Corresponding Student Guide Page 11-13

In this activity, students will learn more about the surface of Europa and will use Newton’s second law of
motion to calculate necessary acceleration for a probe to enter its ocean.
Standards SC.6.P.13.2 Explore the Law of Gravity by recognizing that every object exerts gravitational force on
every other object and that the force depends on how much mass the objects have and how far apart they are.
Objectives Students will use Newton’s second law of motion to make calculations related to force, mass, and
acceleration.
Materials
● Probe for Ice worksheets (Student Guide pages 12-13).
● Pencil or Pen
Teacher Procedures
1. Begin by showing students the video Sending a Submarine into Europa’s Ocean
(https://youtu.be/uKPeWzeaLKM).
2. Next, direct them to read Probe the Ice! on page 11 of the Student Guide.
Student Procedures
1. Students will watch the video Sending a Submarine into Europa’s Ocean.
2. Students will then read Probe the Ice! on page 11 of their guide, and continue on to pages 12 and 13.
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MISSION PREP

Corresponding Student Guide Page 14-15

Now that you and your students are familiar with the history of Europa, the goals of the mission, and
they’ve practiced important skills to make the mission successful, there are just a few more steps left to fully
prepare for the mission. Please use the checklist below to ensure you’ve completed everything. Additional
information and links pertaining to the checklist are included on this page.

Provided tutorial link to students

Provided students with task card links;
designated them as a ‘1’ or ‘A’

All students can access tutorial page

Provided CLC with link to join virtual meeting OR
received Zoom link from CLC

Filled out and submitted crew manifest
Your students will need to access the tutorial page to learn how to use the task cards. ‘Task cards’ are
sets of instructions for the mission. They contain detailed information like data and notes, and will give
students step-by-step instructions for doing their part to complete this mission!
To access the online tutorial, provide students with this link:
https://virtualsimclc.space/tlh-europa-tutorial/. They may need to copy and paste the link into their browser, or
type it out. If they cannot access the tutorial page, be sure to inform the Challenger Learning Center of
Tallahassee before the day of your mission; CLC may need to consult with your school’s IT team. Make sure
your students know how to open items and submit data.
To access the links for each student’s individual task cards, click this link:
https://virtualsimclc.space/tlh-europa/. Scroll down to QUICK START and expand the box labeled COPY AND
PASTE THE CONTENTS INSIDE.

To access the virtual crew manifest, simply scroll to the bottom of the page. Expand the box labeled
Crew Manifest. Be sure to click Submit. If you prefer a paper copy of the crew manifest, email
europa@challengertlh.com to request one.
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TIPS FOR CALL SOFTWARE


Tips for using Zoom during the mission:
You will need to change your name in the call software to your team name.
○ After entering the Zoommeeting, hover on your personal window. A blue
square with three white dots will appear.
○ Hover over this button and a drop down menu will appear. Click on
Rename and enter the correct team name (Ex: NAV 1; or BIO A).
Viewing the mission in side-by-side mode will enable you to see the shared
screen alongside viewing the Mission Commander in the spacecraft.
○ When students are in the virtual mission, viewing the Data Select
shared screen, they can click on View Options and choose
Side-by-side Mode.
○ Then, click Speaker View at the top.

Tips for using Google Hangouts or Google Meet during the mission:
You will need to change your name in the call software to your team name.
○ Go to http://aboutme.google.com.
○ Click on your name.
○ In the NICKNAME field, click the
icon, and enter the correct team name (Ex: NAV 1; or BIO A). Click
Save.
○ Click DISPLAY NAME AS.
○ Select the display that shows your name as First “Your Team” Last, and click
save.
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LIFE IN SPACE

Corresponding Student Guide Page 16-21

In this activity students will learn about extreme conditions in space and how these conditions can vary
on different celestial bodies based on their nearness to the Sun, gravitation forces, internal composition, and
other factors. Students will understand that space is an extreme environment that could have the potential for
life, though it may not look or act like anything we routinely observe on Earth.
Standards
SC.6.L.14.1 Describe and identify patterns in the hierarchical organization of organisms from atoms to
molecules and cells to tissues to organs to organ systems to organisms.
Objective Students will be able to explain the signs of life and determine if something is living or nonliving.
Materials
● Life Analysis Cards (Student Guide pages 17-18)
● Card 1 Analysis and Card 2 Analysis (Student Guide page 19)
● Pencil or pen
Teacher Procedures
1. Have students read Life in Space on page 16 of the Student Guide.
2. Assign each student two (2) of the following Life Analysis Cards:
a. Tardigrade
f. “Rushing Fireball” Microbe
b. Brine shrimp
g. Deinococcus radiodurans
c. Asteroid
h. Water Plumes
d. Stars
i. Black Holes
e. Methane Ice-Worm
j. Volcano
3. Have students read each card and use the Card 1 Analysis and Card 2 Analysis on page 19 of the
Student Guide to determine if each object is a living organism or nonliving.
4. Have students continue on to read about Extremophiles and complete the corresponding worksheet on
Student Guide pages 20-21.
Student Procedure
1. Read the page titled Life in Space (Student Guide page 16).
2. Read the two (2) Life Analysis Cards assigned by the teacher (Student Guide pages 17-18).
3. Complete the Card 1 Analysis and Card 2 Analysis (Student Guide page 19).
4. Read about Extremophiles and complete the worksheets (Student Guide pages 20-21).
Reflection & Discussion
Discuss as a class if there were any items they were surprised to find were living organisms and why.
Students can research where scientists believe life could exist beyond Earth using the websites below:
Mars https://mars.nasa.gov/science/goals/
Venus https://www.nature.com/articles/d41586-020-02785-5
Enceladus https://www.space.com/saturn-moon-enceladus-fresh-ice-activity-map
Titan https://solarsystem.nasa.gov/moons/saturn-moons/titan/in-depth/#potential_for_life

Challenger Learning Center
11

Europa Encounter Teacher Guide

MISSION SURVIVAL



Corresponding Student Guide Pages 22-24

In this activity students will imagine they are a part of a six-person crew on its way to Antarctica to
collect meteorites, which are easily found in the white snow. Just short of base camp, the plane develops
electrical problems and crashes. No one is injured but all radio communication has been permanently
damaged. The team is a five-day walk from base camp. Students will answer questions and come to a
consensus on their answers. There are certain items that have survived the crash. If the teams decide to head
to the base camp, they can only take what they can carry -- a limit of 30 pounds. Each item has a specific
weight and teams will need to decide on which items are essential for their survival, while staying within the
defined weight limit.
Objective Students will discuss and reach consensus on items to include in a survival kit in an emergency
situation; decide, evaluate, and formulate problem solving skills to plan a course of action; establish criteria for
the contents of a survival kit; identify hostile environmental elements to be overcome; and compare and
contrast the hostile environment of Antarctica to other places on Earth or in the Solar System.
Materials
● Mission Survival reading and corresponding worksheets (Student Guide pages 22-24).
● Pencil or pen
Teacher Procedures
1. Have students read Mission Survival on page 22 of the Student Guide.
2. Work as a whole group or split students into groups of six (6), have them work through the questions on
pages 23-24 of the Student Guide.
Student Procedure
1. Read Mission Survival on page 22 of the Student Guide.
2. Work as a whole class or in groups to complete the questions on pages 23-24 of the Student Guide.
Reflection & Discussion
1. What do humans need for survival in a hostile environment?
2. What items are “nice to have”, but not essential?
3. Why is it important to have emergency plans in place?
4. What kind of emergency plans do you know in case of a fire, hurricane, or power outage?
5. What kind of emergency measures are on airplanes, cars, or in homes?
6. Was it difficult to reach a consensus? What would make it easier next time?
7. Compare and contrast survival in Antarctica to planning to live on the Moon, Mars, or a long duration
space mission.
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CAREERS IN STEAM

Corresponding Student Guide Page 25

This is a map of all Commercial Space Transportation companies.
These companies manufacture rockets and launch vehicles; they
include company headquarters and spaceports. Jobs in “space”
includes a lot more than being an astronaut for NASA.
These places hire people with degrees in STEAM (Science,
Technology, Engineering, Art, and Mathematics).

NASA civil service employees are responsible for conducting
aerospace research and development, managing resources, and operating NASA facilities. Working for NASA
is truly a unique experience. Whether someone is supporting the programs that enable visitation to the outer
planets, or are a scientist making amazing discoveries, there is a place for everyone at NASA.
On December 27, 2010, President Obama signed an executive order establishing the Pathways
Programs, to provide clear paths to Federal employment for students and recent graduates. The Pathways
Programs consists of three components which are the Internship Program, Recent Graduates Program (RGP),
and the Presidential Management Fellows (PMF) Program.
The NASA Pathways Intern Employment Program is open to current students and individuals accepted
for enrollment in qualifying educational programs. The IEP provides opportunities to work and explore careers
while still in school. Intern appointments may be for indefinite periods without not-to-exceed dates or
appointments with NTE dates of up to one year. If you successfully complete an Intern appointment without an
NTE date at NASA, you may be converted to permanent employment or term employment of up to six years.
To be eligible for NASA’s IEP, you must:
●
●
●
●
●
●
●

Be a U.S. citizen;
Be at least 16 years of age;
Be enrolled or accepted for enrollment on at least a half-time basis;
Be pursuing a degree or certificate;
Currently have and maintain a 2.9 grade point average;
Be able to complete at least 640 hours of work prior to completing your degree/certificate
requirements; and
Meet any other requirements described in the announcement (some IEP positions require you to be
pursuing specific majors).

This guide was created by the Challenger Challenger Learning Center of Tallahassee and edited for the Challenger Learning Center at
the Scobee Education Center at San Antonio College.

13

