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Space Exploration Resource Package 

STEM Activity Ideas and Lesson Plans 

Area 1:  Activity Ideas 
This is a sampling of activity ideas.  You can also check out activity ideas available with the 
teacher tools included with individual videos in this resource package.  

! Plan a mission to Mars.  Plans should include rough calculation of travel time and speed, 
crew size, and mission objective. 

 
! Research progress in rocket propulsion.  In 3 -5 paragraphs, summarize the best options 

for future space travel, the companies or government agencies leading the advance, and 
state and defend your first choice. 

 
! Research the existence and make-up of comets.  Using that information, have students 

pick a comet, and build a model. To learn more about comets, check out our 
Educate.Today video entitled “Space 12:  Rendezvous With a Comet.” 

 
! Look at pictures of different space capsules used by America in its space program.  Pick 

one of the designs and build a model of the space capsule.  Or, using America’s capsules 
as inspiration, design and build your own space capsule.   

 
! There are many obstacles to space exploration.  Research and list obstacles in terms of 

the following:  Propulsion, Navigation in Deep Space, Space Debris and Health of the 
Astronauts.  Have students extrapolate solutions to these problems. 

 

Area 2:  Lesson Plans 
This is a sampling of lesson plans; additional activity lesson plans are available with the teacher 
tools included with individual videos in this resource package. 

Sample Lesson 1:  Make a Space Capsule Console 

Type of Teacher Tool:  Small Group                                                                                                                                                              
Targeted Grade Level(s): 4 – 6                                                                      
Targeted Curriculum Area: STEM 

Learning Objectives: 

    1.  Students will learn about the design of the Mercury and Gemini capsules 
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    2.  Students will understand and demonstrate the planning and designing of a spaceship.  

Featured National Standards: 

1. CCSS.ELA-LITERACY.RST.6-8.3 
Follow precisely a multistep procedure when carrying out experiments, taking 
measurements, or performing technical tasks. 

2. ISTE Standard #4—Innovative Designer 
4a—Students know and use a deliberate design process for generating ideas, testing 
theories, creating innovative artifacts or solving authentic problems. 

3. Next Generation Science Standards 
3-5-ETS1-1:  Define a simple design problem reflecting a need or a want that includes 
specified criteria for success and constraints on materials, time or cost. 
3-5-ETS1-2:  Generate and compare multiple possible solutions to a problem based on 
how well each is likely to meet the criteria and constraints of the problem. 

Resource Materials: 

Videos: 

1. Space 11:  History in the First Person—Building the Mercury Capsule 
2. Space 4:  How were the materials necessary for the construction of the spacecraft 

determined? 
3. Space 6:  Were any unusual materials chosen to help build the Gemini capsule and 

adapter? 
4. Space 7:  What were the challenges in design of the capsule to allow for space walks? 

Other Materials: 

1.  Cardboard box and / or foldable poster                                                                                                           
2.  Color Markers and Foam                                                                                                                                                                 
3.  Scissors, Glue, Glitter, Cardboard                                                                                                                                                                                                                                                                                                                                                         
4.  Table and Chair                     

Teacher Instructions:          

1. Divide students into groups of 4 to 5. 
2. Have students view the videos above to learn how NASA engineers designed space 

capsules and control consoles for the Mercury and Gemini missions.   
3. As students view the videos, have them write down any areas of confusion they have so 

they can ask you clarifying questions before beginning the next step of the activity. 
4. Have each group choose the destination of their space mission:  to the moon, Mars, or the 

International Space Station. 
5. Have students determine how many astronauts they plan to fit inside their capsule and 

design a control console for their mission including anything the console would need to 
complete the mission.  
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6. Use the materials listed to make buttons, handles, alarms, and anything else in the design. 
The materials above are just suggestions.  Feel free to use other materials. 

7. Have students look for pictures on the Internet for real spaceship consoles and/or take 
screen captures from images in the videos, and compare those consoles with the one they 
created. 

8. After completing their comparison, each group should make a list of the things they 
would change on their console. 

9. Have each group prepare a short presentation they will give to the class that shows and 
explains their console design.  Tell them to be prepared to answer questions from their 
classmates. 

10. Have the class compare the different consoles made, then vote for the one they believe 
best fits its mission. 

Assessment/Evaluation Options: 

1. Have students engage in self-reflection on how well their console designs met the space 
mission they chose. 

2. Evaluate the consoles for appropriateness regarding needs associated with the chosen 
mission. 

3. Have students reflect on the process of design for a specific purpose.  
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Sample Lesson 2:  Angular to Linear Velocity 

Type of Teacher Tool: Individual/Differentiation 

Targeted Grade Level(s): 9-12 

Targeted Curriculum Areas:  STEM/mathematics/physics 

Learning Objectives:  

The learner will: 
1. Find the angular velocity created by the spin of the earth for a specific place/city on earth 
2. Learn to find the corresponding linear velocity to the angular velocity  

 
Featured National Standards: 

CCSS.ELA-LITERACY.RST.11-12.7 

Integrate and evaluate multiple sources of information presented in diverse formats and media 

(eq., quantitative data, video, multimedia) in order to address a question or solve a problem. 

CCSS.ELA-LITERACY.RST.11-12.8 

Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying 
the data when possible and corroborating or challenging conclusions with other sources of 
information. 

Resources/Materials  

Educate.Today Videos: 

1. Space 11: History in the First Person: Building the Mercury Capsule 
2. Space 9: History in the First Person: The Gemini Project 
3. Space 10: Orion: The First Step to Deep Space 
4. Space 11: History in the First Person: Building the Mercury Capsule 

Other:   

      1.  Internet 

      2.  Graphing Calculator or at last Scientific Calculator 

Teacher Instructions: 

1. Use any of the Educate.Today videos listed to provide the students background 
information on space exploration and examples of how scientists and engineers apply 
their scientific and mathematic knowledge to solving problems integral to space flight. 

2. Let students know that rockets leaving Earth's surface and traveling eastward get a boost 
from the Earth's spin.  In fact, someone standing on equator is actually traveling at just 
over 1000 mph.   

3. Have each student pick a city anywhere in the world or have them draw the name of a 
city from a hat of choices you have provided. 
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4. Students should then look up the latitude for that city. 
5. Have students calculate the angular velocity of the earth in mph using 

24
2

hours
radians

t
θ πω = =  

6. Next have students find the radius of the earth for their chosen city using the formula 

( )CosR Re αα = 5 where α = latitude and R e=3958.8 miles (the radius of earth at the 

equator) 
7. Once students have the radius, have them calculate the additional thrust the rocket would 

receive in the town they chose using v rω= ⋅  
 

Extension Activity Options: 

1. Take all of the data and do a scatterplot either on the board or with a graphing calculator 
using latitude for x and velocity for y3.  See what shape the graph takes.  Draw 
conclusions based on the shape of graph. 

 

Assessment/Evaluation Options:   

1. Have students turn in their work to assess the accuracy of their calculations. 
 
 
 
 
 


