
 
 

www.LockheedMartin.com/GenerationBeyond 

Copyright © 2016 Discovery Education. All rights reserved. Discovery 

Education Inc. is a subsidiary of Discovery Communications, LLC. 

 

 

Generation Beyond Virtual Field Trip 

Educator Companion Guide  

  

Overview 

Celebrate Space Week at the Lockheed Martin Space Operations Simulation Center in Littleton, 
Colorado where you will introduce students to the latest space exploration technology and 
meet the STEM professionals designing missions to an asteroid, Jupiter, and Mars. This one-
hour Virtual Field Trip (VFT) will connect STEM concepts with real world applications and 

hopefully inspire the next generation of space pioneers! Students will see firsthand how 3D 
printing and collaborative human immersion labs help to ensure that safety and design 

requirements are met during space missions. They will visit the Space Operations Simulation 
Center (SOSC) laboratory and asteroid wall and learn how the largest robots in the world test 

navigation systems and lasers that are designed to survey the surface of asteroids. Along the 
way, a visit to the Orion Test Laboratory where teams are preparing the Orion for its trip to 

Mars, with the final stop bringing them to the Mission Support Area, an advanced “mission 
control” where Lockheed Martin engineers command and monitor six NASA spacecraft 

operating through our solar system. The pre-field trip activities in this companion guide have 
been designed to introduce students to the topics they will learn about and the post-field trip 

activities have been designed to connect and extend student learning to classroom concepts. 

Take off is on October 4! 
  
Students will: 

● identify STEM careers that match their skills, interests and experiences. 

● generate solutions to challenges related to space exploration. 

● create, test, and redesign a solution to a design problem, based on a set of criteria and 

constraints. 

 

Correlating Standards: 

Next Generation Science Standards (NGSS)  

● MS-ETS1-2 Evaluate competing design solutions using a systematic process to determine 

how well they meet the criteria and constraints of the problem. 

● MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient 

precision to ensure a successful solution, taking into account relevant scientific 

principles and potential impacts on people and the natural environment that may limit 

possible solutions. 

http://www.nextgenscience.org/pe/ms-ls1-3-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/ms-ls1-3-molecules-organisms-structures-and-processes
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Common Core State Standards 

● RST.6-8.9 - Compare and contrast the information gained from experiments, 

simulations, video, or multimedia sources with that gained from reading a text on the 

same topic. 

● WHST.6-8.2.b - Develop the topic with relevant, well-chosen facts, definitions, concrete 

details, quotations, or other information and examples. 

  

Materials: 

Flip chart paper 

Everyday materials that could be used to create a tool to collect rocks  

Shovels, rakes, scoops, and/or tongs (or images) 

Rocks, gravel, sand or a mixture 

One or more scales 

Access to the Internet 

  

Before The Virtual Field Trip 

  

Fact or Fiction 

Before you begin your journey, see what students already know about deep space exploration. 

On opposite sides of the classroom, post a “fact” sign and a “fiction” sign. Explain to students 

that a series of statements will be read aloud. After each statement is read, invite students to 

move to the sign that corresponds with their response. Students should then form small groups 

to discuss and explain their responses. Invite students to share out their thinking on both sides 

before revealing the correct answer.  (Answers are in italic. You can share the responses before 

or after the field trip.) 

● Fact or Fiction: Space travel weakens the muscles. (Fact: The longer the flight, the 

weaker muscles can become so it is important that astronauts have physical activity 

each day while in space.) 

● Fact or Fiction:  Asteroids contain information about the beginning of our solar system. 

(Fact. The materials found within asteroids provide scientists with data that helps them 

understand how the solar system and planets were formed). 

http://www.corestandards.org/read-the-standards/
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● Fact or Fiction: The polar ice caps on Mars indicate the presence of bodies of liquid 

water. (Fiction. Mars’ atmosphere is too thin for liquid water to exist for long periods of 

time on the surface). 

● Fact or Fiction: Mars has seasons. (Fact. Like Earth, Mars is slightly tilted on its axis and, 

during its rotation, it has a seasonal cycle). 

● Fact or Fiction:  In your lifetime, humans could step on Mars. (Fact. Technological 

advances and understanding of our solar system could lead to crewed travel to Mars.  

Did you know travel to Mars will take approximately 6-9 months from Earth? 
  

Key Vocabulary and Discussion Questions 

● Module - a part of a spacecraft that can work alone 

● Prototype - a model, not always to scale, that is used to test or evaluate an idea prior to 

making the final product 

● Simulation - using a model to imitate a situation for observation and testing 

 

1. NASA and companies like Lockheed Martin are creating innovative technologies and 

equipment to be used within the space program. Why is space exploration important? 

What are the benefits of creating and testing prototypes? Why are simulations essential 

to the success of space missions? 

2. During the VFT, students will learn about some of the work being done on the Lockheed 

Martin-built Orion spacecraft as NASA prepares to take astronauts on missions into 

deep space. Visit the virtual Orion spacecraft. Then, discuss some of the features that 

will allow humans to travel further than ever before. 

  

After the Virtual Field Trip 

 
Activity 1: Generation Beyond Video Challenge 

Lockheed Martin is seeking creative and innovative ideas for the design of a deep space 

habitation module with the Generation Beyond Video Challenge. If your students haven’t 

entered the challenge, this is their chance!  Students will present their Mars mission habitation 

module through a one- to two-minute video, which must include a visual representation of the 

habitation module. More details and information can be found at 

www.generationbeyondinschool.com/challenge. Entries are due by 12/15/16. 

https://www.generation-beyond.com/fly-with-orion
https://www.generation-beyond.com/fly-with-orion
https://www.generationbeyondinschool.com/challenge
http://www.generationbeyondinschool.com/
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Activity 2: Help Wanted! 

The STEM experts you met are working to learn more about our planet and the universe. Over 

time, their discoveries could even lead to the development of new areas of science. Lead a 

discussion with students using the following guiding questions: 

● What is meant by the term “STEM professional”? (Professionals in the fields of Science, 

Technology, Engineering, and Math) 

● Why is the need for these career professionals growing? (Advancements in technology 

and how we acquire information, and needs in areas of health and our environment 

drive the demand for STEM professionals.)   

 

Several jobs discussed during the VFT are listed below. Ask students to share what they 

remember, if anything, about these jobs: 

● Propulsion Engineer - designs and tests suitability of materials and components for 

aircraft and spacecraft 

● Welding Engineer - implements and designs techniques, procedures, and resource 

management 

● Mechanical Design Engineer - designs, develops, and manufactures components 

● Payload Specialist - manages equipment and systems carried by spacecraft 

● Systems Engineer -designs technology systems, analysis, and support 

● Thermal Engineer - designs how to manage temperature and energy 

● Program Supervisor - organizes, employs, and manages resources 

● Project Lead - plans, implements, and monitors projects and coordinates people and 

processes related to the project 
 

NASA and companies like Lockheed Martin will continue to need STEM professionals to further 

advance space exploration. Challenge students to choose one of the careers listed above to 

learn more. They can conduct research at the Bureau of Labor Statistics, STEM Career Quarterly 

and STEM 101 Intro to Tomorrow's Jobs. Invite them to research the following information 

about the career they have chosen: 

● Brief description of career 

● Education and skills required 

● Salary range 

● Projected job openings, if available 

http://www.bls.gov/
http://www.bls.gov/careeroutlook/2007/spring/art04.pdf
http://www.bls.gov/careeroutlook/2014/spring/art01.pdf
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● Current classes I am taking that could help with this career 

● I would/would not be interested in this career because:  
 

Invite students to share what they’ve learned with other class members. Discuss which careers 

are most interesting to students and why. As an extension, challenge students to create a cover 

letter to explain why they would be a good fit for one of the careers listed (or another STEM 

career). The letter should include what academics, skills and characteristics they currently have 

that relate to the career, and how their post-graduation plans could help them be successful. 

 

 

Activity 3: Overcoming Challenges 

Over the last six decades of space exploration, space agencies and companies have sought to 

predict and understand the challenges they must overcome to safely send humans and complex 

equipment to deep space across isolating distances. The challenges include maintaining contact 

with them, allowing for research and routine tasks, and bringing them home. Hundreds of 

challenges have been met, with still more being researched.  

 

Ask student groups to brainstorm unique challenges astronauts might face during a long-term 

deep space mission. (Astronauts on a voyage to Mars will spend at least two years —more than 

730 days—on their mission!). Encourage them to think about basic needs like air, food and 

water as well as communication with each other and with family members, medical care, 

personal hygiene, sleep, exercise, having enough personal space, and even watching television! 

Also, encourage them to think about the physical effects of microgravity, protection against 

radiation and generating spacecraft power.  
 

Once they have their list of challenges, invite groups to brainstorm at least one possible 

solution to each problem. Challenge them to consider one benefit and one possible tradeoff to 

each solution. Invite each group to share the solutions they have generated. Then, challenge 

students to rank the solutions that best meet each challenge. What made these the “best” 

solutions? Are they realistic? What conclusions can students draw about the challenges of deep 

space exploration and the necessary solutions to safely send a manned mission to deep space? 
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Activity 4: Design a Collection Tool  

In this activity, student teams are given an engineering design challenge to simulate a problem-

solving situation that could happen in deep space with limited resources and materials. Read or 

distribute the following challenge to students.  

  

The Challenge: You are an astronaut who has arrived on Mars with the responsibility to collect 

rock and soil samples from the surface. Unfortunately, the tool you use to collect the samples is 

missing. As a result, you will need to improvise from materials you do have available to create a 

collection tool.  

 

The Criteria: 

1. Weight: Your collection tool can’t weigh more than three pounds. 

2. Sample: The weight of the rocks and soil will be at least 1 solid pound.  

3. Collection: Your tool will need to be able to hold 1 solid pound for at least 20 seconds as 

you transfer the sample to the collection bag. The collection bag will need to be 

attached to another astronaut (student). 

 

The Constraints: 

1. Materials: You can only use materials you can find somewhere in your classroom or 

home. 

2. Restricted mobility: When wearing a pressure suit, you can’t bend at the waist so your 

tool will need to be used at arm’s length from your body. You will also be wearing thick 

gloves that do not allow mobility of your fingers. 
 

The Build: Students should work in teams of 2-3 to build their designs. Students might want to 

consider scoops, tongs, shovels, and rakes for inspiration. Remind students to select materials 

that will best meet the criteria and constraints of the challenge. Rocks, gravel, sand, or a 

mixture can be used as the rock and soil. These materials can be placed inside the classroom, 

on a tarp or outside for students to test their design as they build. A scale should be accessible 

for students to mass their design and the amount of sample they picked up. 

 

Test, Evaluate and Redesign: Provide time to test their proposed solution to the class. One 

student will need to role play as the geologist picking up the sample with their collection tool 
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design while another student holds the collection bag on their waist. As other groups observe, 

they should evaluate the design based on the criteria and constraints. This can be recorded as a 

tally or on a Likert scale. After all groups have shared their designs, encourage each group to 

reflect on how they would modify their design based on their test results. The designs of tools 

used by astronauts change from mission to mission as new technologies and processes are 

refined. Even designs that met the criteria and constraints should identify opportunities for 

improvements or things they might do differently the next time.  

 

 


