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CENTRAL WASHINGTON UNIVERSITY 
STANDARD AGREEMENT 

NESSP ROADS National Student Challenge  
 
 

 This CENTRAL WASHINGTON UNIVERSITY STANDARD AGREEMENT (“Agreement”) is 
entered into by and between Central Washington University, 400 East University Way, Ellensburg, WA 98926 
(“CWU”), and Lake Stevens School District, HomeLink 11220, 30th St NE, Suite 101, Lake Stevens, WA 
98258 (“Organization”).  The parties and purpose of this Agreement are further described in the recitals hereof. 
 

I. RECITALS 
 
 1.1 CWU.  CWU is a public institution of higher education established by the State of Washington 
with its principal place of business located in Ellensburg, Washington.  CWU desires to acquire the goods and/or 
services herein described for the purposes stated in Paragraph 1.3 hereof. 
 
 1.2 Organization.  Organization is a public school option in the Lake Stevens School District, 
whose principal place of business is located in Lake Stevens, WA.  Organization desires to provide the goods 
and/or services herein described for the purposes stated in Paragraph 1.3 hereof. 
 
 1.3 Background.  The Northwest Earth and Space Sciences Pathways (NESSP) brings National 
Aeronautics and Space Administration (NASA) science to K-12 students throughout the northwest. Funded through 
NASA’s Science Mission Directorate, NESSP is headquartered at Central Washington University in Ellensburg, 
Washington. NESSP’s goals are to strengthen science, technology, engineering, and math (STEM) education region-
wide and to serve as a bridge into other NASA experiences for educators and students. NESSP’s programming is 
available to communities across the northwest region, targeting educators from underserved and underrepresented 
communities to co-create STEM exploration opportunities.  
 
 NESSP’s ROADS program (Rover Observation And Discoveries in Space) offers programming to students 
and educators across the United States and is a framework that allows students to explore STEM concepts through 
hands-on activities. ROADS takes inspiration from real NASA projects and guides students on space-related 
missions.  Eight Mission Objectives inspired by the NASA Artemis program were developed to become the 2023–
2024 Artemis ROADS II National Student Challenge. Challenge teams may have the opportunity to attend in-person 
hub events, and a small number of teams that complete all mission objectives may have the opportunity to visit a 
NASA Center.  
 
 A National Student Challenge team is a small group of 3 – 6 youths in grades 3 – 12 (ages 9 – 18) led by an 
adult, “Mission Advisor.” Teams are not limited to formal educational settings. STEM clubs, afterschool activities, 
community organizations, cultural/social gatherings, church organizations, youth groups, or any informal 
parent/adult led group are encouraged and actively recruited for participation A Mission Advisor can be any adult 
who wishes to volunteer their time to be a Mission Advisor.  The Mission Advisor is responsible for guiding the 
Challenge Team, and for managing all communications between NESSP and the team, including team registration 
and submission of results. 
 
 1.4 Purpose.  Organization agrees to support its educators registered as NESSP Mission Advisors and 
provide a location and supplies in order for its students to participate in CWU’s NESSP Artemis Rover Observation 
and Discoveries in Space (ROADS) II National Student Challenge (“Challenge”). 
  
 For and in consideration of the foregoing recitals and in consideration of other covenants and mutual 
agreements herein provided, the parties hereby agree as follows. 
 

II. OBLIGATIONS OF THE PARTIES 
 

2.1 Organization’s Obligations.  Organization agrees to support its educators and students 
participation in CWU’s NESSP Artemis Rover Observation and Discoveries in Space (ROADS) II National Student 
Challenge (“Challenge”). Organization shall furnish any necessary personnel, equipment, location, material and/or 
service(s) and otherwise do all things necessary for or incidental, and in coordination with the Mission Advisors, to 
permit students to take part in the Challenge as described in the Statement of Work, Exhibit “A” attached hereto.  
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 Organization certifies that its educators, staff, and/or volunteers serving as Mission Advisors or assisting 
Mission Advisors have a clear criminal history background check pursuant to the Child/Adult Abuse Information 
Act, Revised Code of Washington (RCW) 43.43.830 through 43.43.845, on file with Organization, or are fully in 
compliance with the Organization’s and/or Organization’s state requirements for engaging with youth as required by 
laws applicable to Organization.  

 
 If Organization is an individual and not an employee of a school district or similar organization, prior to 
engaging in any activities with students as described in the Statement of Work, Exhibit A attached hereto, 
Organization is required to have a clear background check through CWU’s Human Resources Department. 
  
 2.2 CWU’s Obligations.  CWU agrees to perform its obligations described in the Statement of Work, 
Exhibit “A” attached hereto.  

 
III. CONTRACT TERM, TERMINATION, DISPUTES 

 
 3.1 Term.  This Agreement shall become effective on October 1, 2023 and shall terminate  
September 30, 2024 unless extended by mutual written agreement. 
 
 3.2 Termination.   
 
 (a) This Agreement may be terminated at any time for any reason by mutual written agreement of the 
parties.   
 
 (b) Termination of this Agreement by any means provided herein shall not excuse any party’s 
performance of its obligations hereunder through the effective date of termination. 

 
IV. GENERAL TERMS AND CONDITIONS 

 
 4.1 Assignment.  This Agreement may not be assigned or subcontracted without the other party’s 
express written consent.   
 
 4.2 Independent Capacity.  This Agreement is intended to create an independent contractor 
relationship.  Each party to the Agreement shall act in an independent capacity and not as an agent, employee, 
volunteer, or representative of the other party.  The agents, employees, volunteers, representatives of each party who 
are engaged in the performance of this Agreement shall continue to be the agents, employees, volunteers, 
representatives of that party and shall not be considered for any purpose to be the agents, employees, volunteers, 
representatives of the other party. 
 
 4.3 Indemnification.  CWU shall be responsible for its own acts or omissions and for those of its 
directors or trustees, officers, employees, agents, and volunteers. Organization agree to indemnify and hold harmless 
CWU, its employees, agents and volunteers from and against any and all claims, demands, causes of action, suits or 
judgments for deaths or injuries to persons or for loss or damage to or destruction of property arising out of or in 
connection with the acts or omissions of the Organization, its employees, officers, agents, volunteers and invitees.   
 
 4.4 Insurance.   
 

(a) Organization is required, prior to the commencement of services, to provide CWU with proof of 
insurance demonstrating the minimum amount of coverage as follows: 

(i) $1,000,000 per occurrence commercial general liability coverage for claims arising out of 
personal injuries (including death) and property damage.  

(ii) $1,000,000 per occurrence commercial auto liability for all owned, hired and non-owned 
automobiles. 

(iii) Workers’ Compensation will be with Statutory Limits and Employer’s Liability Insurance 
with limits of no less than $1,000,000 per accident for bodily injury or disease.  
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(b) If Organization is an individual and not an employee of a school district or similar organization, 
Organization is required, prior to the commencement of services, to provide CWU with proof of 
insurance demonstrating coverage as follows: 

(i) $1,000,000 per occurrence general liability coverage for claims arising out of personal 
injuries (including death) and property damage.  

(ii) $1,000,000 per occurrence commercial auto liability for all owned, hired and non-owned 
automobiles. 

Organization’s Certificate of Insurance shall name CWU as additional insured. Such proof of insurance shall be 
attached to and made part of this Agreement, and Organization warrants that such insurance shall remain in effect 
during the term of this Agreement.   
 
 4.5 Non-Discrimination.  The parties to this Agreement each agree to comply with applicable federal 
and state laws prohibiting discrimination in education, employment, or public accommodations based on age, sex, 
marital status, sexual orientation, race, creed, color, national origin, genetic information, honorably discharged 
veteran or military status, or the presence of any sensory, mental, or physical disability or the use of a trained dog or 
service animal by a person with a disability. 
 
 4.6 Records and Audits.  The parties recognize that business records created, maintained, or used in 
the performance of this Agreement may constitute public records subject to the public disclosure and retention 
requirements under applicable state law.  Each party will retain its business records relating to this Agreement for 
the applicable retention period(s) and will make such records available upon request for inspection and audit by the 
other party or by authorized representatives of the Washington State Auditor. 
 
 4.7 Complete Agreement; Modification.  This Agreement constitutes the entire agreement between 
the parties and supersedes any and all other agreements, understandings, negotiations and discussions, oral or 
written, express or implied.  The parties agree that no other representations, inducements, promises, agreements, or 
warranties relating to this Agreement, oral or otherwise, have been made to or by them.  No modification or waiver 
of this Agreement shall be valid or binding unless in writing and signed by the parties. 
 
 4.8 Governing Law; Venue; Severability.  This Agreement shall be governed by the laws of the 
State of Washington.  Venue for any dispute under this Agreement shall be in Kittitas County, Washington.  If any 
provision of this Agreement shall be held invalid, such invalidity shall not affect the other provisions of this 
Agreement that can be given effect without the invalid provision, if such remainder is consistent with applicable law 
and with the fundamental purpose of this Agreement, and to this end the provisions of this Agreement are declared 
to be severable.   
 
 4.9 Waiver.  The waiver by a party of any default or breach of this Agreement, or the failure of a 
party to enforce any provision hereof or to exercise any right or privilege hereunder, shall not be deemed to waive 
any prior or subsequent breach or default, the enforcement of any provision hereof, or the exercise of any right or 
privilege hereunder, unless otherwise stated in a writing signed by an authorized representative of the party and 
attached to the original Agreement. 
 
 4.10 Notices.  Written notices required or permitted to be provided by a party to the other party under 
this Agreement may be provided by personal delivery, legal courier service, or certified mail, postage prepaid and 
return receipt requested.  Notice may be provided by regular first class mail if simultaneous notice is provided by 
electronic mail.  Notices will be sent to the parties at the following mailing addresses: 
  
 Central Washington University  Lake Stevens School District 
 400 East University Way   HomeLink 11220 30th St NE, Suite 101  
 Ellensburg, WA 98926-7480  Lake Stevens, WA 98258  
 
 
The address of a party for the receipt of notice may be changed at any time by written notice provided in accordance 
herewith. 
 
 4.11 Contract Administration.  The contract administrator and principal point of contact for each 
party to this Agreement shall be as follows, subject to change by written notice. 
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(a) The Contract Administrator for CWU will be Dr. Darci Snowden, Associate Professor, 509-963-
2914, Darci.Snowden@cwu.edu. 

(b) The Contract Administrator for Organization will be Teresa Main, Assistant Superintendent,
+1425.335.1503, Teresa_Main@lkstevens.wednet.edu.

(c) The Mission Advisor for Organization will be Amanda Smitkin,
amanda_smitkin@lkstevens.wednet.edu. 

IN WITNESS WHEREOF, this Agreement has been executed by and on behalf of the parties through 
their authorized representatives. 

CENTRAL WASHINGTON UNIVERSITY ORGANIZATION 

________________________________________  ________________________________________ 
Signature   Date Signature   Date 

Timothy Englund  ________________________________________ 
Name Name 

Dean, College of the Sciences ________________________________________ 
Title Title 
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2023-2024 Statement of Work: NESSP ROADS II National Student Challenge  
 
Objective: 
The collaboration between Central Washington University (CWU) and its Northwest Earth and 
Space Sciences Pathways partnership (NESSP) has led to the development of the Artemis 
ROADS II National Student Manual, freely available on the NESSP website 
(https://nwessp.org/artemis-roads-ii-challenge-manual/) and attached as Exhibit B to the 
Agreement. This Statement of Work details the program's structure, focusing on student teams 
and Mission Advisors. 
 
Scope - CWU Collaboration: 
CWU and NESSP's collaboration introduces the Artemis ROADS II National Student Manual, an 
educational resource available for educators and students. The program involves recognizing 
student teams associated with Mission Advisors who complete team registration and submit 
results within specific deadlines. 
 
Recognition Components for Student Teams: 

1. Acknowledgement: CWU plans to recognize the work of student teams through social 
media announcements and sending educational materials (such as posters, calendars, 
books, etc.) to the Mission Advisor(s). 

2. Certificate of Completion: Teams that submit their results by the final deadline of the 
challenge will receive a Certificate of Completion. 

3. Supply Loans: CWU will offer supply loans at no cost to student teams that 
demonstrate sufficient need and request them during the registration process. 

 
Compliance and Guidelines: 
CWU will adhere to NASA's Media Release Forms for Minors and Adults, attached as Exhibit C, 
ensuring that all social media posts and information shared on its website follow the guidelines 
stipulated for the release of media content involving minors and adults.  
 
Mission Advisor Role: 
 
Scope - Mission Advisor Responsibilities:  
Mission Advisors will adhere to the guidelines set forth in the Artemis ROADS II National 
Student Manual (Exhibit B). Mission Advisors are the primary adult overseeing a team of three 
to six students within grades three to twelve. This role involves mentoring students within an 
educational setting and managing all communications between NESSP and the team, including 
registration and result submissions. Teams may have up to two Mission Advisors.  
 
Responsibilities: 
1. Team Oversight: The Mission Advisor(s) oversees a team of three to six students, ensuring 
their active participation and adherence to program guidelines described in Exhibit B. 
2. Communication Management: Acting as the main point of contact, the Mission Advisor(s) 
manages all communications between NESSP and the team, including team registration, 

Exhibit A
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collecting CWU assumption of risk and release of claims form, and the timely submission of 
results to CWU staff. 
3. Registration Process: Mission Advisors must register before the January 17, 2024 deadline.
Registration requires providing their name, contact details, and organization information.
4. Supply Loans: In the event that Mission Advisors request supply loans to support their 
challenge team, they are obliged to return the materials if they discontinue participation in 
NESSP student-centered programs.
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About NESSP
The Northwest Earth and Space Sciences Pathways (NESSP) brings NASA science 

to K-12 students throughout the northwest. Funded through NASA’s Science 
Mission Directorate, NESSP’s (pronounced “NESPy”) goals are to strengthen science, 
technology, engineering, and math (STEM) education region-wide and to serve as a 
bridge into other NASA experiences for educators and students.
NESSP’s programming is available to communities across the northwest region. 

We especially welcome relationships with educators from underserved and 
underrepresented communities to cocreate STEM exploration opportunities.
7KURXJK�RXU�52$'6�QDWLRQDO�VWXGHQW�FKDOOHQJHV��ZH�DOVR�R΍HU�RXU�SURJUDPPLQJ�WR�

students and educators across the United States. 

NESSP is headquartered at Central Washington University in 
Ellensburg, Washington.

Website:
www.nwessp.org
Email:
info@nwessp.org
Address:
Central Washington University
Department of Physics
400 E. University Way
Ellensburg, WA 98926- 7422

We want to see NESSP in action! 
Share vides or photos of your experience.
Facebook and Instagram: @nwessp

Find information videos, tutorials and recordings of live-
streamed events at:
https://www.youtube.com/nwessp

Contact NESSP

Disclaimer statement:

“The material contained in this document is based upon work supported by a National 
Aeronautics and Space Administration (NASA) grant or cooperative agreement. Any opinions, 
ȴQGLQJV��FRQFOXVLRQV�RU�UHFRPPHQGDWLRQV�H[SUHVVHG�LQ�WKLV�PDWHULDO�DUH�WKRVH�RI�WKH�DXWKRU�
DQG�GR�QRW�QHFHVVDULO\�UHȵHFW�WKH�YLHZV�RI�1$6$�ȋ
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About ROADS
Our ROADS program (Rover Observation And Discoveries in Space) is a framework that 

allows students to explore STEM concepts through hands-on activities. ROADS takes 
inspiration from real NASA projects and guides students on space-related 
PLVVLRQV��(DFK�\HDU��ZH�XSGDWH�52$'6�WR�DGGUHVV�GL΍HUHQW�VFLHQFH�
and engineering problems and to visit various solar system bodies. For 
the 2023–2024 challenge, we have developed eight Mission Objectives 
inspired by the NASA Artemis program! Teams document their progress 
in completing the Mission Objectives in a Mission Development Log and 
submit their materials to NESSP for team recognition (see Page 4-5). 

The Artemis ROADS II Challenge is an excellent team activity suitable for in-class group 
projects, school robotics, programming, or other club activities, as well as Scout troops 
and other community organizations. Find more information about the ROADS Challenge, 
LQFOXGLQJ�WKH�VXSSRUW�DYDLODEOH�IRU�TXDOLȴHG�WHDPV�DQG�LQIRUPDWLRQDO�YLGHRV��RQ�WKH�
Challenge website:  https://nwessp.org/challenge/artemis-roads-ii/

The Mission Advisor is the adult who will be guiding the team. This person could 
be a classroom teacher, the advisor for an extracurricular club, a Scout leader, or 
any responsible adult from the community. It’s the Mission Advisor’s responsibility to 
manage all communications between NESSP and the team, including team registration 
and submitting results. Teams may have up to two Mission Advisors.
A Challenge Team is a group of 3 to 6 students, in grades 3–12, who will be working 

together to complete the challenge. Team members must be enrolled in primary or 
secondary school or be under the age of 18 at the time of registration to participate. 
Teams with students from multiple grades should complete the Mission Objective 
“Deliverables” of the highest grade level within the team. Mission Advisors can register 
and mentor more than one team. Team members within a challenge team can be 
updated, changed or consolidated teams (as needed) up until the Mission Objective’s 
submission date. 
&KDOOHQJH�7HDPV�DUH�FODVVLȴHG�LQWR�RQH�RI�WKUHH�FDWHJRULHV�EDVHG�RQ�WKH�DJH�RI�WKHLU�

oldest team member at team registration.*
Category Maximum Age
Pegasus 11 years old
Crawler 14 years old

Astrovan 18 years old


7HDPV�WKDW�DUH�FRQVROLGDWHG�DUH�VXEMHFW�WR�EH�UHFODVVLȴHG�E\�1(663�EDVHG�RQ�WKH�DJH�
of their oldest team member at team consolidation.

Mission Advisors & Challenge Team Information

About the ROADS Challenge
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How to Complete The Mission

Submit results 
at:

https://nwessp.org/
artemis-roads-ii-

submissions/Challenge Stages:
Stage Submission Recognition Deadline

/LIW�2΍

Register as a Mission 
Advisor by providing 
your name and contact 
information, and 
information on your 
organization.

Team Challenge Supply Loan* and Artemis 
ROADS II Stickers and we will put your “team” on 
our National Challenge Map!


)RU�TXDOLȴHG�WHDPV�

Wednesday

January 17, 
2024

5:00 pm PST

Injection 
Burn

Submit student team 
member names and 
information and an 
image of the teams 
Mission Patch (MO-2).

Teams receive a package from NESSP with 
stickers and other NASA-themed educational 
content.

Wednesday,

January 31, 
2024

5:00 pm PST

Lunar 
Flyby

Submit photos of the 
team’s work for 3 
additional MOs. 

Teams attending an in-
SHUVRQ�ȴQDO�FKDOOHQJH�
must register. 

Teams can apply for travel support to attend a 
ȴQDO�+XE�FKDOOHQJH�HYHQW�

7HDPV�DWWHQGLQJ�ȴQDO�HYHQWV�UHFHLYH�WHDP�
recognition packages.

Wednesday,

March 15, 
2024

5:00 pm PST

Re-Entry
Mission Advisor 
submits the team’s 
Final Mission 
Development Log.

7HDPV�UHFHLYH�D�&HUWLȴFDWH�RI�&RPSOHWLRQ

Teams that submit their Final Challenge Virtually 
receive a recognition package.

Teams are invited to the Meet an Astronaut 
virtual event.

Each team that completes all MOs receives one 

entry into the NASA Center drawing.*

 *Only team members that are at least 12 years 
of age in the Crawler or Astrovan categories are 
eligible to attend the NASA Center trip.

Wednesday,

June 5, 2024

5:00 pm PST

Once a team is registered for the challenge their 
Mission Advisor should submit their team’s results for 
each of the following stages so that the team’s work can 
be recognized.

How to Register
Mission Advisors must register a Challenge Team to be eligible for supply loans 

and the team recognition described on Page 4. You can register your team on 
our website at the following link: https://nwessp.org/artemis-roads-ii-registration-
form/. The deadline to register is January 17th, 2024.

DocuSign Envelope ID: 5A84ED2A-7E11-499C-A017-1082B3158772



SCIENCES PATHWAYSNORT
HW

ES
T 

EA
RT

H AND SPACE

Page 5#ArtemisROADS2 nwessp.org

Program Evaluation
Mission Advisors will be contacted by Horizon Research Inc. after registering for the 

challenge and will be asked to complete a short survey before and after the challenge.
 Participation in these surveys helps NESSP improve the quality and outcomes of its 

programs and enables NESSP to continue receiving support from the NASA Science 
Activation Program. Mission Advisors can also email the evaluators at NESSPeval@
horizon-research.com if they have not received an email or have additional questions.

ROADS Challenge School-Year Schedule
Team Registration Opens 10/4/2023
Information Sessions (various dates) 10/01/2023-01/08/2024
5HJLVWUDWLRQ�&ORVHV��/LIW�2΍�� 01/17/2024
Mission Advisor Support Session 1 02/01/2024
Meet a NASA Expert 02/13-02/17/2024
Injection Burn Initial Submission 01/31/2024
Mission Advisor Support 2 03/01/2024
Meet a NASA Expert 03/13-03/17/2024
Lunar Flyby Submission and Final 
Challenge Event Registration Deadline

03/15/2024

In-Personal Final Challenge Events (MO-8a) 04/01-06/02/2024
Mission Advisor Support Session 3 05/05/2024
Re-Entry Final Submission Deadline 06/05/2024
Virtual Meet An Astronaut 06/05-06/31/2024
Kennedy Trip Window TBD

Additional Support
Additional resources for teams including links to information on 
1$6$�VFLHQFH��LQVWUXFWLRQDO�YLGHRV��1(663�Ȋ2ɝFH�+RXUVȋ�VFKHGXOH��
and information on how to request a TA can be found on the NESSP’s 
website: https://nwessp.org/challenge/artemis-roads-ii/

We 
will post 

the time of all 
events on our 
website and 

@nwessp!In-person Final Challenge Events
Student teams have the option to complete MO-08 either in 

person at a regional Final Challenge event or at home. Teams 
who complete MO-08 at home should submit their results 
virtually by 06/05/2024. Further information regarding the 
dates, locations, and times of Final Challenge Events will be 
available in early 2024.
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 The Companion Course, consisting of classroom-ready lessons, 
is designed to support each ROADS challenge. The Artemis ROADS 
II Companion Course centers around the guiding question: ‘How 
can we use experiments, models, and rehearsals on Earth to 
understand other solar system objects and plan a successful 
mission to the Moon?’ It comprises 11 lessons within 4 units, each 
following the ‘5E’ instructional model and aligning with middle and 

high school Next Generation Science Standards (NGSS).

Most Companion Course lessons align with the Mission Objectives (MOs) of the 
Artemis ROADS II Challenge (see the next page). While teams are not obligated 
to complete any part of the Companion Course as a Challenge requirement, 
PDQ\�0LVVLRQ�$GYLVRUV�ȴQG�WKHVH�DGGLWLRQDO�UHVRXUFHV�YDOXDEOH�IRU�H[WHQGLQJ�RU�
supplementing the learning associated with the Mission Objectives. Educators can 
learn more about the Artemis ROADS II Companion Course at:
https://nwessp.org/course/artemis-roads-ii-companion-course/

Educators who have participated in a ROADS professional development workshop 
during the past three years can request classroom-sized supply loans for up to 
2-months to help them implement the Companion Course lessons in the classroom. 
Educators must register for Companion Course Classroom supply loans by November 
10th and can receive kits between October 4th, 2023 and May 30th, 2024. All materials 
on a 2-month loan must be returned to NESSP by June 15th, 2024.
7R�UHTXHVW�FODVVURRP�VXSSOLHV��VLJQ�XS�IRU�WKH�&RPSDQLRQ�&RXUVH�E\�ȴOOLQJ�WKH� 

form at: https://nwessp.org/artemis-roads-ii-companion-course-sign-up/
If you’re interested in borrowing materials for your classroom from NESSP but 

haven’t attended a professional development workshop, please follow us on social 
media (@nwessp) or subscribe to our newsletter from our website (www.nwessp.org) 
to learn about furture professional development opportunities..

NESSP strives to create educational content that is meaningful for 
all communities. The “Local and Cultural Relevance” label in our 
Mission Objective and Companion Course indicates an opportunity to 
incorporate the student’s connection to their home and culture into  
their learning.
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About the ROADS Companion Course

Companion Course Classroom Supply Loans

Local and Cultural Relevance Marker
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Challenge Mission Objectives & 
Relevant Companion Course Lessons

UNIT & LESSON MISSION OBJECTIVE (MO)
Unit 1: Understanding the Mission and the Moon 
L1: Introducing the Mission

MO-01: Mission Development Log (MDL)

Unit 1: Understanding the Mission and the Moon 
L2: Building a Strong Project Team

MO-02: Mission Patch

Unit 2: Preparing for Launch 
L2: Getting to the Moon

MO-03: Getting to the Moon

Unit 3: Living and Working on the Moon 
L2: Building Habitats on the Moon

MO-04: Building Habitats on the Moon

Unit 3: Living and Working on the Moon 
L2: Gardening on the Moon 

MO-05: Gardening on the Moon

Unit 3: Living and Working on the Moon 
L3: Studying the Earth from the Moon

MO-06: Observing the Earth from Moon

Unit 3: Living and Working on the Moon 
L4: ROV-ing on the Moon

MO-07: ROV-ing on the Moon 

Unit 4: Bringing the Mission Together 
L1: 3UHVHQWLQJ�DQG�5HȵHFWLQJ�RQ�WKH�0LVVLRQ

MO-08a: Complete the Mission at a Final 
Challenge Event! 
MO-08b: Complete the Mission by 
Submitting Results Online!

Alignment of Companion Course Lessons and Challenge Mission Objectives:

DocuSign Envelope ID: 5A84ED2A-7E11-499C-A017-1082B3158772



MO-1: Mission Development Log
A Mission Development Log is the record of your
mission, beginning to end. Document your plans,
findings, failures, and successes. Each member
should contribute!

MO-2: Mission Patch
A mission patch is an important symbol of any
NASA mission, reflecting the team, the object of
study, the spacecraft, the mission goals, or a
combination! How will you represent your Artemis
ROADS mission and crew with imagery?

MO-3: Getting to the Moon
A safe, powerful rocket will take Artemis astronauts
to the Moon. But before NASA gets that far, they
test prototypes hundreds or even thousands of
times! For this mission objective, you will make and
test at least two different rocket designs.

MO-4: Building Habitats on the Moon
When you go on a long journey, you can’t always
bring everything with you. This is why NASA is
looking for ways to build a habitat on the Moon
using mostly lunar materials. Teams will research
different habitats and design, build, and test their
own scale model structure that can protect
astronauts from the harsh conditions at the south
pole of the Moon.

MO-5: Gardening on the Moon
Living and working on the Moon will require things
like eating and breathing on the Moon! Plants can
help with both of these life requirements, but only if
we can figure out how to grow them in barren Moon
soil or in hydroponic (water only) systems.

MO-6: Observing the Earth from Moon
Humans on Earth have been observing the Moon
since time immemorial and creating scientific and
cultural explanations of what they see. What will
astronauts on the Moon see when they look back at
the Earth? What scientific and cultural stories will
they create?

MO-7: ROV-ing on the Moon
Humans aren’t the only ones who will be working
on the moon--robotic rovers will be there before us
and working alongside human crews. How will your
ROV assist the astronauts? Your team will
demonstrate that it can design, build, and program
a supply delivery rover in the Mission Objective.

MO-8a: Complete the Mission at a Final
Challenge Event!  
IT’S GO TIME! Your team has modeled and tested
its mission, and now it’s time to launch. Teams who
choose to go to an in-person Final Challenge Event
will present their MDL to the judges and use what
they have learned to complete their mission live on
the Final Challenge Course.

MO-8b: Complete the Mission by
Submitting Results Online!
Teams who cannot make it to a Final Challenge
Event will complete their final mission on their own
printed or homemade courses and submit their
MDL and a video of their Final Mission on the
NESSP website.

WILW: Wing it Like Winglee
As NESSP’s founding director, Dr. Winglee, 
might remind us, sometimes you gotta
wing it! Describe something you tried for 
Artemis ROADS II that didn’t go as 
expected. What happened, what did 
you learn, and what happened next?
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ROADS Challenge Mission Objective Overview
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7KH�0LVVLRQ�'HYHORSPHQW�/RJ��RU�0'/�IRU�VKRUW��GRFXPHQWV�D�WHDPȇV�VFLHQWLȴF�
LQYHVWLJDWLRQV��LQLWLDO�DQG�ȴQDO�HQJLQHHULQJ�GHVLJQV��VXFFHVVHV��DQG�IDLOXUHV��<HV�ȃ�
VXFFHVVHV�$1'�IDLOXUHV��6FLHQWLVWV�DQG�HQJLQHHUV�UDUHO\�JHW�LW�ULJKW�WKH�ȴUVW�WLPH��
Changes occur as more information becomes available, and getting it wrong provides a 
wealth of information on how to successfully proceed — in other words, it is okay to  
IDLO��(YHQ�WKRXJK�WKH�ȴQDO�SURGXFW�VKRXOG�EH�GHVLJQHG�VR�WKDW�WKHVH�IDLOXUHV�QR�ORQJHU�
RFFXU��LWȇV�QRUPDO�WR�PDNH�PLVWDNHV�DQG�WR�IDLO�DV�\RX�OHDUQ�KRZ�WR�JHW�WR�WKDW�ȴQDO�
successful product. 

II. Mission Guidance

MO-01 : Mission Development Log

I. Summary
A Mission Development Log is the record of your mission, beginning to 
HQG��'RFXPHQW�\RXU�SODQQLQJ�GLVFXVVLRQV��\RXU�SODQV��ȴQGLQJV��IDLOXUHV��DQG�
successes. Each member should contribute!

This Mission 
Objective 
aligns with 
the following 
Companion 
Course material:

• Unit 1 Lesson 
1: Introducing 
the Mission 

Astronaut Sunita Williams participated in the journals investigation. Crew members agreed 
WR�MRXUQDO�DW�OHDVW�WKUHH�WLPHV�SHU�ZHHN�HLWKHU�E\�W\SLQJ�RQ�D�ODSWRS�RU�UHFRUGLQJ�DXGLR�ȴOHV��

(Credits: NASA) She uses a laptop to chronicle her time on the ISS. Astronauts used to have to use 
pen and paper to keep track of their mission, which is why NASA developed a special pen that 

could write in zero gravity during the Apollo missions. (Source: NASA)

MISSION OBJECTIVE
DocuSign Envelope ID: 5A84ED2A-7E11-499C-A017-1082B3158772
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At the end of the challenge, teams will submit a PDF of their MDL during the submission 
window from May 1st, 2024 to June 5th, 2024 on the submission page on NESSP’s website 
(https://nwessp.org/artemis-roads-ii-submissions/). 
The MDL should:
 � Have a title slide with team name, team number, team members’s names, and the 

mission patch (see Template)
 � Include a completed Table of Contents slide (see Template)
 � Include the deliverables for each completed MO 
 � Be 50 slides or less (including 9 blue MO direction slides, see Template)

III. Deliverables

• Companion Course Unit 1 Lesson 1: Introducing the Mission    
• MDL Template 

IV. Resources

Documentation and evidence of your work can take many forms! Of course, this 
will include some written work. In addition, we would expect to see labeled sketches, 
diagrams, data tables, calculations, descriptions, bulleted lists, photos, and/or video 
FOLSV��7KH�VSHFLȴF�W\SH�RI�GRFXPHQWDWLRQ�ZLOO�GHSHQG�RQ�WKH�GHOLYHUDEOHV�IRU�HDFK�
Mission Objective, so be sure that you are clear on what each Mission Objective 
requires!
An MDL template has been provided in Google Slides format, as well as instructions 

on modifying the template in multiple formats. You will designate a lead student for 
documenting each MO, but ALL team members should participate in compiling the  
MDL and students should take turns being the lead documentarian.

II. Mission Guidance continued

MO-01 : Mission Development Log continued

DocuSign Envelope ID: 5A84ED2A-7E11-499C-A017-1082B3158772
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MO-02 : Make a Mission Patch
I. Summary

A mission patch is an important symbol of any NASA mission, 
UHȵHFWLQJ�WKH�WHDP��WKH�REMHFW�RI�VWXG\��WKH�VSDFHFUDIW��WKH�PLVVLRQ�
goals, or a combination! Teams will design and make a mission patch 
that represents them, their community, and their Artemis mission.

This Mission 
Objective 
aligns with 
the following 
Companion 
Course material:

• Unit 1 Lesson 
2: Building a 
Strong Project 
Team

 � Include an image of the patch 
 � Describe the mission patch with at least one paragraph, addressing the following questions:
•   What is your team’s name and why did you choose it?
•   Why did you choose the images and words that you chose?
•   How does the design represent the mission?  
•   How does the design represent the team and/or the team’s community?

III. Deliverables
In their MDL, teams should:

IV. Resources
• Materials List
• Companion Course Lesson, Unit 1, Lesson 2: Buiding a Strong Project Team
• NASA’s E-Clips: Our World - Mission Patches  

II. Mission Guidance
A good mission patch represents the team’s objectives and community 

values. Examples on this page include both NASA missions and mission 
patches from previous ROADS teams! 
Teams are encouraged to get creative and design a mission patch 

representing themselves, their community, and their mission in the 
Artemis ROADS II Challenge. The Companion Course has resources that 
can help teams identify and incorporate images and text that are relevant 
to both the mission and to themselves and their community. Use the 
format (drawing, computer graphic, hand-crafted) that works best for you. 
 

 
What size should your patch be?
• For a hand-drawn or other hand-crafted mission patch, please submit a clear photograph  

of the patch in jpg or png format.  
• For a computer-generated mission patch, your graphic should be no smaller than  

500 x 500 pixels.

    Looking for inspiration based on your local culture or traditions? 
              Check out this Padlet of local and traditional art forms! 
    https://padlet.com/parrar2/inspiringart 

MISSION OBJECTIVE
DocuSign Envelope ID: 5A84ED2A-7E11-499C-A017-1082B3158772
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I. Summary

7HDPV�ZLOO�GHVLJQ�DQG�EXLOG�D�URFNHW�WR�ȵ\�WR�DQG�IURP�WKH�0RRQ��)LUVW��
teams should use the linked resources to understand what makes a 
successful rocket, including identifying the center of pressure and the 
center of gravity. Teams may also use the guide that shows them how to 
employ free simulation software to test their rocket design ideas before 
constructing their rocket.

Next, teams will build their rockets! Students should use everyday 
materials like 2-liter water bottles, cardboard or foam board, plastic, and 
balsa wood. Teams should create at least two rockets that are the same in 
every way except for one important design variable. Teams may choose to 
test/change:
• Changes in the rocket body length or width
• 'L΍HUHQW�QR]]OH�GHVLJQV
• 'L΍HUHQW�ȴQ�RU�QRVH�FRQH�GHVLJQV
• The density, temperature, or gas content of the liquid fuel

6DIHW\�LV�1$6$ȇV�ȴUVW�FRUH�YDOXH��DORQJ�ZLWK�LQWHJULW\��WHDPZRUN��H[FHOOHQFH��
and inclusion. NASA’s commitment to safety helps it succeed despite taking 
on incredible challenges. Before launch, each team must consider safety. 
Sometimes that means that NASA needs to delay a launch or a mission 
(meaning it’s a no-go), just like it did for the Artemis I launch.

Before launching the rocket, teams must develop a checklist describing safety 
procedures and protocols that must be a “go” before the launch. Teams will 
DSSRLQW�D�VDIHW\�RɝFHU�WR�HQVXUH�HDFK�LWHP�RQ�WKH�OLVW�LV�D�JR�EHIRUH�ODXQFK��
([DPSOHV�PD\�LQFOXGH�YHULI\LQJ�WKDW�WKH�ȴQV�DUH�DGHTXDWHO\�DWWDFKHG�RU�
providing a clear launch site. 

II. Mission Guidance

MO-03 : Getting to the Moon

A safe, powerful rocket will take Artemis astronauts to the Moon. Before 
each launch, NASA tests prototypes hundreds or even thousands of 
times!  For this mission objective, you will make and test at least two 
GL΍HUHQW�URFNHW�GHVLJQV�

This Mission 
Objective 
aligns with 
the following 
Companion 
Course material:

• Unit 2, Lesson 
2: Getting to 
the Moon

MISSION OBJECTIVE
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ΖI�WKH�ODXQFK�LV�D�JRȐ�EODVW�R΍��6WXGHQWV�VKRXOG�DQDO\]H�HDFK�ȵLJKW��7KH\�FDQ�
measure the altitude and characterize the stability of the rocket. They should 
also consider the following questions: 
• What went well? 
• What could be improved? 
• Did we catch something important before the launch?
• Is there a checklist item that needs to be changed? 
• +RZ�PLJKW�ZH�FKDQJH�RXU�URFNHW�EHIRUH�ȵ\LQJ�DJDLQ"

II. Mission Guidance continued
MO-03 : Getting to the Moon continued

The Artemis I launch of NASA’s SLS rocket on Nov. 16, 2022. (Credit: NASA)

 � 'HVFULEH�DQG�LQFOXGH�LPDJHV�RI�DW�OHDVW�WZR�GL΍HUHQW�URFNHW�GHVLJQV�
 � Include their safety checklist, procedures, and protocols.
 � $QDO\]H�URFNHW�ȵLJKWV��ΖQ�SDUWLFXODU��WHDPV�VKRXOG�GHVFULEH�KRZ�PDQ\�WLPHV�
WKH\�ȵHZ�HDFK�URFNHW�GHVLJQ�DQG�FRPSDUH�DQG�FRQWUDVW�WKH�SHUIRUPDQFH�RI�
the designs.

III. Deliverables
In their MDL, all grades must:

DocuSign Envelope ID: 5A84ED2A-7E11-499C-A017-1082B3158772
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III. Deliverables continued

MO-03 : Getting to the Moon continued

IV. Resources
• Materials List
• Companion Course Unit 2 Lesson 2: Getting to the Moon
• Water Rocket Launcher Directions | NASA
• Video on how to use Aquapod Launcher
• Flight of a Water Rocket

    
In their MDL, grades 3-5 must: 
• Use qualitative analysis to determine the best rocket design. 

7HDPV�FDQ�FRQVLGHU�YDULDEOHV�VXFK�DV�VWDELOLW\��KHLJKW�RI�ȵLJKW��
and sturdiness of their rocket.

In their MDL, grades 6-12 must: 
• Employ quantitative and qualitative analysis methods to 

determine the best rocket design.Teams can consider variables 
VXFK�DV�ȵLJKW�WLPH�DQG�PD[LPXP�DOWLWXGH��XVLQJ�DQ�DOWLWXGH�
tracker), stability, and sturdiness of their rocket. 

• ΖQFOXGH�D�VWDWLVWLFDO�DQDO\VLV��H�J���DYHUDJHV��RI�WKH�PXOWLSOH�ȵLJKWV�
of each rocket design.

In their MDL, grades 9-12 must: 
• ΖQFOXGH�D�WDEOH�RU�JUDSK�WR�SUHVHQW�GDWD�IURP�PXOWLSOH�ȵLJKWV�RI�

each rocket.

DocuSign Envelope ID: 5A84ED2A-7E11-499C-A017-1082B3158772
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First, teams should consider what living and working spaces would 
be needed for a lunar mission with four astronauts lasting one month. 
+RZ�DUH�WKHVH�VSDFHV�GL΍HUHQW�IURP�ZKHUH�WKH\�OLYH�QRZ"�7HDPV�FDQ�EH�
inspired by structures on Earth. They may also want to investigate living 
conditions on the International Space Station.

Teams should use materials sturdy enough to withstand the lunar 
environment and provide thermal protection for astronauts. They should 
conduct tests on regolith samples (or regolith-like materials such as sand 
RU�ȵRXU��WR�HYDOXDWH�WKHLU�SURSHUWLHV��LQFOXGLQJ�VWUHQJWK��GU\LQJ�WLPH��
shrinkage, and thermal insulation. These tests should be completed 
EHIRUH�ȴQDOL]LQJ�WKH�KDELWDW�GHVLJQ��HQDEOLQJ�WKH�WHDPV�WR�XWLOL]H�WKH�
results for improvements.

)RU�LQVWDQFH��WHDPV�PD\�GHVLJQ�D�WHVW�WR�FRPSDUH�WKH�VWUHQJWK�RI�WZR�GL΍HUHQW�
UHFLSHV�DQG�FKRRVH�WKH�VWURQJHVW�RQH�IRU�WKHLU�ȴQDO�VWUXFWXUH��7KH�0'/�VKRXOG�
contain a description of each test, its results, and their ultimate design.

Next, the teams will design their Moon habitat, considering the astronauts’ needs 
and the properties of regolith materials. The MDL must feature a detailed diagram 
of the habitat, indicating each room with clear labels and providing full-scale 
dimensions using the metric system. 

II. Mission Guidance

MO-04 : Building Habitats on the Moon
I. Summary
When you go on a long journey, you can’t always bring everything with 

you. This is why NASA is looking for ways to build a habitat on the Moon 
XVLQJ�PRVWO\�OXQDU�PDWHULDOV��7HDPV�ZLOO�UHVHDUFK�GL΍HUHQW�KDELWDWV�DQG�
design, build, and test their own scale model structure that can protect 
astronauts from the harsh conditions at the south pole of the Moon.

This Mission 
Objective 
aligns with 
the following 
Companion 
Course material:

• Unit 3, Lesson 
1: Building 
Habitats on 
the Moon

    
   One thing that NASA hopes to do is use locally available resources on  
   the Moon to build the habitats. The document linked below shows 
   examples of how humans have done this in various locations on Earth. 
   Have teams review this document (and conduct additional research if  
   they’d like) to get ideas on how they might use lunar resources to 
   construct their Moon base.
     A2 U3L1 Building Techniques & Materials 

MISSION OBJECTIVE
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After creating the diagram, teams should construct a scale model of their 
habitat. Various methods are possible, including using a pastry bag with 
homemade “lunar” concrete or other hard-drying material (like icing), a 3D 
printer, a 3D pen, cardboard, or other common craft materials, or a combination 
of these techniques. For example, teams might 3D print a frame for their lunar 
KDELWDW�RU�FRPSRQHQWV�OLNH�GRRUV��ZDOOV��RU�ZLQGRZV�DQG�WKHQ�ȴOO�RU�UHLQIRUFH�WKH�
walls with a concrete-like material.

II. Mission Guidance continued

In their MDL, all grades must:
 � Describe the recipes used for the regolith testing, the tests performed, and 

the results of those tests (including at least two photographs). Additionally, 
identify which recipe worked best and explain the reasons for its success

 � Include a labeled design drawing of the Moon habitat and an explanation of 
why it was designed that way, including how the design was inspired by the 
Earth structures explored.

 � Provide three photos and details about the construction methods for the 
three-dimensional scale model of the Moon habitat.

III. Deliverables

MO-04 : Building Habitats on the Moon continued

IV. Resources
• Materials List
• Companion Course Unit 3 Lesson 1: Building Habitats on the Moon
• A2 U3L1 Building Techniques & Materials

    
In their MDL, grades 6-12 must: 
• Describe the details of the scale factor you used in the model.
• Describe the total square footage of the proposed lunar habitat,  

the square footage per person, how it compares to the structures 
researched and modern homes, and whether that amount of  
VSDFH�LV�VXɝFLHQW�

DocuSign Envelope ID: 5A84ED2A-7E11-499C-A017-1082B3158772



SCIENCES PATHWAYSNORT
HW

ES
T 

EA
RT

H AND SPACE

Page 17#ArtemisROADS2 nwessp.org

I. Summary

In this Mission Objective, students are tasked with designing and conducting 
an investigation focused on plant growing conditions. Students should design 
DQ�H[SHULPHQW�ZKHUH�WKH\�FKDQJH�RQH�IDFWRU�WKDW�WKH\�WKLQN�PLJKW�D΍HFW�WKH�
growth of the plants, what they choose to change is called the independent 
variable. They can choose from the following example investigations or create 
their own:
• Compare plant growth between an untreated local soil sample and a 

sterilized one using heat (baked/microwaved/pressure cooker/solar heat).
• Compare plants grown hydroponically in distilled water only with plants 

grown in water enhanced with fertilizers.
• Compare the growth of plants exposed to continuous lighting with those 

exposed to varying lighting durations (e.g., 12 hours of light and 12 hours 
of darkness).

In their experiments, students must keep all factors not being tested the 
same (such as water, light, temperature, type of seed, etc.), these factors are 
referred to as controlled variables. The teams will measure various aspects of 
plant growth (the dependent variables), such as days to germination, number 
of leaves, stem length, etc., and then compare the results between the two (or 
more) conditions they are investigating.

II. Mission Guidance

MO-05 : Gardening on the Moon

Living and working on the Moon will require things like eating 
and breathing on the Moon! Plants can help with both of these life 
UHTXLUHPHQWV��EXW�RQO\�LI�ZH�FDQ�ȴJXUH�RXW�KRZ�WR�JURZ�WKHP�LQ�EDUUHQ�
Moon soil or in hydroponic (water only) systems.

This Mission 
Objective 
aligns with 
the following 
Companion 
Course material:

• Unit 3, Lesson 
2 Gardening 
on the Moon 

Scientists from the University of 
Florida examine an experiment 

that compares plants grown 
in lunar soil from the Apollo 

missions to plants grown in Earth 
soil. (Credits: UF/IFAS photo by 

Tyler Jones)

MISSION OBJECTIVE
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MO-05 : Gardening on the Moon continued

III. Deliverables

IV. Resources
• Materials List
• Companion Course Unit 3, Lesson 2: Gardening on the Moon
• 6FD΍ROGLQJ�6WXGHQWV�WR�3ODQ�DQG�&DUU\LQJ�2XW�ΖQYHVWLJDWLRQV
• Scientists Grow Plants in Lunar Soil | NASA
• Example Seed Choices

 � Describe the experiment by drawing or taking a picture of the experiment set-
up and identifying the independent, dependent, and controlled variables.

 � Describe the frequency of measurements and when measurements were 
taken.

 � Include at least three photographs of their experiment in progress. Photos 
should be dated and labeled with a description of what they show.

 � Include the experimental data in table or graphical form.
 � Describe the results including a comparison of the plant growth for the two 

(or more) experimental conditions. 

In their MDL, all grades must:

II. Mission Guidance continued

    
   Looking for inspiration based on your local culture or traditions?   
   Check out this list of suggested seeds to use in the experiment or do  
   some research to discover locally relevant seeds in your area.
 

   Example Seed Choices

DocuSign Envelope ID: 5A84ED2A-7E11-499C-A017-1082B3158772
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When observing the Moon from Earth, the most apparent pattern is 
the changing Moon phases. For astronauts living and working on the 
Moon, they will observe similar phases of the Earth. They will also see the 
features of Earth change over short and long time periods. This mission 
objective explores the causes of these changes in relation to Earth’s four 
systems. 
Students will select a change to Earth’s surface or atmosphere that 

could be observed from the Moon, imagine what it would look like, and 
GHVFULEH�WKHLU�ȴQGLQJV�LQ�WKHLU�0'/��7KLV�FRXOG�EH�DQ\�JUDGH�DSSURSULDWH�
phenomena (weather, climate, ocean currents, jet stream, water cycle, 
weathering and erosion, extreme weather, plate tectonics, etc) happening 
on a variety of time scales from near-instantaneous changes (like 
landslides) to geologic time scales (like plate tectonics) or anything in 
between (like hurricanes).

II. Mission Guidance

I. Summary
Humans on Earth have been observing the Moon since time 
LPPHPRULDO�DQG�FUHDWLQJ�VFLHQWLȴF�DQG�FXOWXUDO�H[SODQDWLRQV�RI�ZKDW�WKH\�
see.  What will astronauts on the Moon see when they look back at the 
(DUWK"��:KDW�VFLHQWLȴF�DQG�FXOWXUDO�VWRULHV�ZLOO�WKH\�FUHDWH"

This Mission 
Objective 
aligns with 
the following 
Companion 
Course material:

• Unit 3, Lesson 
3: Studying 
the Earth from 
the Moon

MO-06 : Observing the Earth from the Moon

    
   Imagine that people have been living on the Moon for a very long period of 
   time. They understand the science of the changes they observe on Earth,  
   but still like creating stories or calendars to describe and explain what they 
   see. Get creative and craft a story or make a calendar that Moon-dwellers 
   might use to explain the changes observed.

Image of the Earth from the Apollo 8 mission. 
(Credit: NASA, Earthrise 1)

MISSION OBJECTIVE
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III. Deliverables

MO-06 : Observing the Earth from the Moon continued

    
In their MDL, grades 3-5 must: 
• Include a story or calendar that Moon-dwellers might create to 

explain the Earth System change you described. Be creative!

In their MDL, grades 6-12 must: 
• Choose one of the following Sun/Earth/Moon system questions 

and provide a claim with evidence about your answer to the 
question. Responses can be essays with labeled diagrams, videos 
that show a model or diagram, or a combination.  

 ° How big will the Earth look from the Moon? How big will the 
Sun look from the Moon?

 ° How fast and in which direction will the Earth move across 
the sky when viewed by astronauts from the Moon?  

 ° Predict how often people on the Moon will see the same 
spot on the Earth (for example, your hometown).  Does the 
frequency change or stay the same?

 ° Is there any place on Earth that you won’t be able to see from 
the Moon?  

 ° Does the Earth appear to have phases from the Moon?  If so, 
describe them and the pattern they take.  

IV. Resources
• Companion Course Unit 1, Lesson 3 (Background Information)
• Companion Course Unit 1, Lesson 4 (Background Information)
• Companion Course Unit 3, Lesson 3: Studying the Earth from the Moon

 � Describe the change in the selected Earth system as observed from the Moon, 
LQFOXGLQJ�ZKDW�FDXVHG�WKH�FKDQJH��DQG�ZKDW�ZDV�D΍HFWHG��FDXVH�DQG�H΍HFW����

 � Describe or draw what the change would look like from the Moon. 
 � Describe the time scale of your change. How quickly or slowly would 

astronauts notice it? Feel free to include a series of labeled drawings or a 
comic strip with your explanation.

In their MDL, all grades must:
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I. Summary

In MO-3, teams built a rocket to deliver transport payloads TO the Moon; 
now, teams must consider how to transport tools, equipment, and people 
ON the Moon. Let’s face it! Driving on the Moon is hazardous, so it’s better 
to use a special rover that can move things between habitats without 
human help.
Before teams start building their rover, they will need to download 

software for their rover and take some time to get familiar with the 
robot, sensors, and how to program it. If team members are new to 
programming or using the NESSP LEGO robots, there are extra resources 
available in the Companion Course lesson or the resource section to help teams get 
started. 
The primary function of the rover is to transport packages (Lego cubes) between 

various habitats within the Moon colony. The robot will depart from the main habitat’s 
VWRUDJH�DUHD��SLFN�XS�D�SDFNDJH��DQG�WUDYHO�WR�D�GHVLJQDWHG�GURS�R΍�ORFDWLRQ��WDUJHW�
on the map). Upon delivering the package, the robot will return to the storage area, 
ready for another assignment. 
How will the robot navigate to its destinations? It relies on a color-based system. 
(DFK�SDFNDJH�KDV�D�XQLTXH�FRORU��VXFK�DV�EOXH�RU�JUHHQ��LQGLFDWLQJ�LWV�VSHFLȴF�
destination. At our lunar station:
• red packages must be taken to the Observatory, 
• green packages are sent to the Earth Communication Outpost, 
• yellow packages to the Launch Complex, and 
• blue packages to the Crater Ice Research Station. 
The robot must be programmed to automatically detect the color of the package it’s 

carrying, enabling it to determine its appropriate delivery location.

7R�ȴJXUH�RXW�KRZ�WR�SURJUDP�\RXU�URYHU��ZH�VXJJHVW�WKH�IROORZLQJ�VWHSV�
• Draw a smaller version of a map with a coordinate system. Include an origin 

point and mark the main habitat and other habitats where the rover will deliver 
supplies. Mark any dangerous areas on the map that the rover should avoid.

• Use the map to plan the route your rover will follow and draw the path it will take.

II. Mission Guidance

Humans aren’t the only ones who will be working on the Moon--
robotic rovers will be there before us and working alongside human 
crews. How will your ROV assist the astronauts? Your team will 
demonstrate that it can design, build, and program a supply delivery 
rover in the Mission Objective.

This Mission 
Objective 
aligns with 
the following 
Companion 
Course material:

• Unit 3 Lesson 
4: ROV-ing on 
the Moon

MO-07 : ROV-ing on the Moon

MISSION OBJECTIVE
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 � Include a picture or drawing of the rover, labeling important components.
 � Describe the path their rover travels by drawing a coordinate system in 

their MDL that includes an origin (0,0) point and ticks or a grid measured in 
centimeters. Students should then identify the location of the home base and 
each supply drop location on their coordinate system. Finally students should 
draw the path they programmed for their rover.

III. Deliverables
In their MDL, all grades must:

MO-07 : ROV-ing on the Moon continued
II. Mission Guidance continued
• Make measurements using a ruler and a protractor to determine how the rover 

will drive on the big map.
• Write down the steps (called pseudo code) the rover should take if it senses each 

possible color of payload in its storage area. This will help you later when you 
need to program these actions. 

2QFH�WHDPV�KDYH�ȴJXUHG�RXW�DQG�ZULWWHQ�GRZQ�WKH�VWHSV�WKHLU�URYHU�QHHGV�WR�WDNH��
it’s time to start building, programming, and testing them. In particular, they should:
• Learn the basics about how to program the rover to sense color, move straight, 

and turn.
• Design and build a rover to accurately drive the designated paths, carry packages, 

and drop them as close to the center of the target as possible. 
• Try out one set of commands or steps at a time, just like NASA engineers do. 

It’s possible that the rover won’t behave exactly as expected. That’s okay! As a team, 
students should make changes to the design of their rover and adjust the details of 
their code until the rover successfully completes its mission.  

Next, it is time to see how well you can handle new challenges. What if something 
unexpected happens on the Moon, like an emergency with an astronaut? Your rover 
PLJKW�QHHG�WR�GULYH�WR�D�GL΍HUHQW�ORFDWLRQ�WR�KHOS�RXW�TXLFNO\��7HDPV�SDUWLFLSDWLQJ�
LQ�DQ�LQ�SHUVRQ�KXE�HYHQW�PLJKW�IDFH�HYHQ�PRUH�QHZ�WDVNV�WR�WHVW�KRZ�ȵH[LEOH�DQG�
adaptable they are. This means you’ll have to think on your feet and develop new 
strategies when faced with unexpected situations. Teams can practice driving to 
VXUSULVH�ORFDWLRQV�EHIRUH�WKH\�FRPH�WR�WKH�ȴQDO�HYHQW�
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IV. Resources
• Materials List
• Artemis ROADS II Final Rover Challenge Map
• Artemis ROADS II Surface Navigation Phase Elementary School Student Handout
• Artemis ROADS II Surface Navigation Phase Middle School Student Handout
• Artemis ROADS II Surface Navigation Phase High School Student Handout
• Sample Square Cutouts (packages) for Artemis ROADS II
• Companion Course Unit 3 Lesson 4: ROV-ing on the Moon
• Launch Into Math – Exercise 8: Coordinate Planes

MO-07 : ROV-ing on the Moon continued
III. Deliverables continued

    
In their MDL, grades 6-12 must: 
• Use “MyBlock” (Word Blocks) or a function (Python) 

in their program one or more commands that are 
repeated multiple times, 

• 8VH�WKH�FRRUGLQDWH�V\VWHP�WR�ȴQG�RXW�KRZ�IDU�WKH�
rover needs to travel for each package delivery and 
scale up these distances to see how much farther 
your rover would travel on the real lunar surface. 

• Calculate the number of trips a real lunar rover could 
complete without needing to recharge. Assume it 
has a range of 20 km on a single battery charge.  

In their MDL, grades 9-12 must:
• ΖQFOXGH�D�ȵRZFKDUW�WKDW�GHVFULEHV�WKH�FRGH�WKH\�

wrote for the challenge (see the Extend portion of 
Companion Course Unit 3 Lesson 4 for resources on 
ȵRZFKDUWV��
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Teams planning on attending an in-person hub event will complete 
0LVVLRQ�2EMHFWLYH���DW�WKH�ȴQDO�HYHQW�ORFDWLRQ��

7KH�ȴQDO�PLVVLRQ�IRU�DOO�DJH�UDQJHV�ZLOO�LQYROYH�WKH�IROORZLQJ�SKDVHV��
• Launch Phase: Teams will launch their most successful water bottle 

rocket design. The rockets will be evaluated based on maximum 
DOWLWXGH��ȵLJKW�VWDELOLW\��GHVLJQ�FUHDWLYLW\��DQG�GXUDELOLW\��0XOWLSOH�ODXQFKHV�PD\�EH�
required if time permits.

• Surface Navigation Phase: Teams will demonstrate their supply delivery rover 
on the challenge map. NESSP will load the rover with a supply to be delivered. 
The rover will sense the supply’s color to determine the delivery location and 
attempt to deliver it accurately to the target in the payload bay. Afterward, NESSP 
will load the rover with another supply, and teams must deliver at least four 
payloads. 
 
Teams with a red package in their rover’s supply bay (middle and high school 
divisions) will be challenged to send their rover to a surprise location. They’ll 
UHFHLYH�WKH�VXUSULVH�GHOLYHU\�ORFDWLRQ�DW�WKH�VWDUW�RI�WKH�ȴQDO�FKDOOHQJH�HYHQW�DQG�
need to program the rover to drive there on-site. Practice and testing of code can 
be done on the practice course during the challenge event.

• Mission Readiness Review (MDL Presentation): The Mission Readiness Review 
presentation will be a concise summary of the team’s MDL. Presentations should 
be 8 minutes or less and cover the following, depending on completed Mission 
Objectives:

Summary

Mission Guidance for Teams Attending In-Person 
Events

IT’S GO TIME! Your team has modeled and tested its mission, and 
now it’s time to launch. Teams who choose to go to an in-person 
Final Challenge Event will present their MDL to the judges and use 
what they have learned to complete their mission live on the Final 
Challenge Course. 

MO-8a : Complete the Mission  
     at a Final Challenge Event!

 ° Mission patch and why they designed it the way they did (Mission Objective 2)
 ° A description of their Moon base habitat (Mission Objective 4)
 ° Evidence of successful plant growth (Mission Objective 5)
 ° Visuals depicting what the Earth looks like from the Moon (Mission Objective 6)

This Mission 
Objective 
aligns with 
the following 
Companion 
Course material:

• Unit 4 Lesson 
1: Presenting 
DQG�5HȵHFWLQJ�
on the Mission

MISSION OBJECTIVE
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MO-8a : Complete the Mission  
     at a Final Challenge Event!

MO-8a : Complete the Mission  
     at a Final Challenge Event! continued

Mission Guidance for Teams Attending In-Person Events continued
• Surprise Challenge: Artemis astronauts must collaborate, develop new 

strategies, and master new skills for their Moon missions. In-person events will 
LQFOXGH�VXUSULVH�FKDOOHQJHV�WR�WHVW�WHDPZRUN�DQG�HQJLQHHULQJ�DELOLWLHV�VSHFLȴF�WR�
lunar work.

How to prepare?
To get ready, teams should create and practice a Mission Readiness Review 

presentation based on their MDL. Additionally, they need to bring a water bottle 
rocket ready for launch using a standard launcher provided by NESSP. Lastly, teams 
should bring the rover they designed and programmed for the surface navigation 
SKDVH�RI�WKH�ȴQDO�FKDOOHQJH��$GGLWLRQDO�GHWDLOV�ZLOO�EH�SURYLGHG�E\�WKH�KRVW�GHSHQGLQJ�
RQ�WKH�VSHFLȴF�DFWLYLWLHV�DW�HDFK�)LQDO�&KDOOHQJH�(YHQW�

What’s next?  
Submit a Mission Development Log by the June 5th, 2024 deadline.

Teams completing Mission Objective 8 at a Final Challenge event still need to submit 
their Mission Development Log and an image of their mission patch image NESSP’s 
website (https://nwessp.org/artemis-roads-ii-submissions/) between May 1st and June 
�WK��������%\�GRLQJ�VR��WKH\�EHFRPH�HOLJLEOH�IRU�1$6$�&HQWHU�WULSV��D�&HUWLȴFDWH�RI�
Completion, and other recognitions.

The MDL submitted must: 
 � Have a title slide that includes the team name, team number, names of team 

members, and the mission patch 
 � Include a completed Table of Contents slide 
 � Include the deliverables for each completed Mission Objective 
 � Be 50 slides or less (including 9 blue Mission Objective direction slides, see 

Template in Mission Objective 1)

Good luck!
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Summary

Mission Guidance for Teams Submitting Final 
Results Virtually

MO-8b : Complete the Mission  
   by Submitting Results Online!

Teams submitting virtually will submit a video that shows the team 
completing the Launch Phase, Surface Navigation Phase, and Mission 
Readiness Review of Mission Objective 8!
A virtual Mission Objective-8 submission for all age divisions will involve 

the following phases: 
• Virtual Launch Phase: 7HDP�YLGHRV�VKRXOG�VKRZ�WKH�ȴQDO�ODXQFK�RI�

the team rocket. The video should also include a description of the 
URFNHWȇV�DOWLWXGH�DQG�VWDELOLW\��6WXGHQWV�VKRXOG�EULHȵ\�GHVFULEH�WKHLU�URFNHW�DQG�GR�D�
SRVW�ȵLJKW�DQDO\VLV�RI�WKH�UH�XVDELOLW\�RI�WKH�URFNHW 

• Virtual Surface Navigation Phase: Team videos must demonstrate their rover 
GHOLYHULQJ�SD\ORDGV�RQ�D�KRPHPDGH��RU�SULQWHG��ȴQDO�FKDOOHQJH�PDS��0LVVLRQ�
Advisors should load the rover with a supply to be delivered, and the rover must 
use color sensing to determine the delivery location. The rover should then deliver 
the payload as accurately as possible to the target in the station’s payload bay and 
return to the main habitat payload bay. The video must show the rover delivering 
DW�OHDVW�IRXU�SD\ORDGV��RQH�WR�HDFK�VWDWLRQ��7KH�ȴQDO�VXEPLVVLRQ�YLGHR�GRHV�QRW�
need to include or describe the code, instead this information should be clearly 
documented in the team’s MDL. 

• Virtual Mission Readiness Review (MDL Presentations): The Mission Readiness 
Review presentation will be a 5-minute summary of the team’s MDL results. Virtual 
teams may showcase: 
 
 
 
 
 
Teams should use the provided MDL template for guidance on the  
presentation content.

IT’S GO TIME! Your team has modeled and tested its mission, 
and now it’s time to launch. Teams who cannot make it to a Final 
&KDOOHQJH�(YHQW�ZLOO�FRPSOHWH�WKHLU�ȴQDO�PLVVLRQ�RQ�WKHLU�RZQ�SULQWHG�
or homemade courses and submit their MDL and a video of their Final 
Mission on the NESSP website.

 ° Mission patch and why they designed it the way they did (Mission Objective 2)
 ° A description of their Mission Objective on base habitat (Mission Objective 4)
 ° Evidence of successful plant growth (Mission Objective 5)
 ° Visuals depicting what the Earth looks like from the Moon on (Mission Objective 6)

This Mission 
Objective 
aligns with 
the following 
Companion 
Course material:

• Unit 4 Lesson 
1: Presenting 
DQG�5HȵHFWLQJ�
on the Mission 

MISSION OBJECTIVE
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MO-8b : Complete the Mission  
   by Submitting Results Online!

MO-8b : Complete the Mission  
   by Submitting Results Online! continued

*XLGHOLQHV�IRU�WHDPV�PDNLQJ�D�YLUWXDO�ȴQDO�VXEPLVVLRQ
Virtual teams upload or provide a link to their Mission Objective 8 video at the same 
WLPH�WKH\�VXEPLW�WKHLU�ȴQDO�0LVVLRQ�'HYHORSPHQW�/RJ��0'/��DQG�PLVVLRQ�SDWFK��

The uploaded Mission Objective 8 video must:
 � %H�D�VLQJOH�YLGHR�ȴOH�RU�D�OLQN�WR�D�<RX7XEH�YLGHR
 � Be less than 10 minutes long
 � Only show the faces of students who have complete the NASA Media Release 

Form (see MDL template)

The MDL submitted must: 
 � Have a title slide that includes the team name, team number, names of team 

members, and the mission patch
 � Include a completed Table of Contents slide 
 � Include the deliverables for each completed Mission Objective 
 � Be 50 slides or less (including 9 blue Mission Objective direction slides, see 

Template in Mission Objective 1)

Virtual teams must submit their Mission Objective 8 video and the MDL by June 5th, 
2024 WR�EH�HOLJLEOH�IRU�WKH�1$6$�&HQWHU�WULSV��D�&HUWLȴFDWH�RI�&RPSOHWLRQ��DQG�RWKHU�
recognitions.

Best of luck!

Teams submit 
the MDL and 

videos at:

https://nwessp.org/
artemis-roads-ii-

submissions/
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As NESSP’s founding director, Dr. Winglee, might remind us, sometimes you 
got to wing it! Describe something you tried for Artemis ROADS II that didn’t go 
as expected. What happened, what did you learn, and what happened next?
As a rocket scientist, Dr. Winglee was well-known to embody the saying 
Ȋ6WDQG�EDFN�b�ΖȇP�DERXW�WR�GR�VFLHQFH�ȋ�)RU�WKH�Ȋ:LQJ�ΖW�/LNH�:LQJOHHȋ�&KDOOHQJH��
describe something that didn’t go as planned — or even something that went 
horribly wrong!
Explain:

• What happened?
• What did you learn from it?
• What did your team do next?

Your entry for this optional objective 
can be a write-up, photos, a video, or 
a combination of all three that shows/
describes what happened. 

Make sure you let us know which part 
of the challenge you were working on 
when you had to “wing it!” 

You can upload your “Wing it like 
Winglee” moment anytime at a dedicated 
submission form on the NESSP website:

Optional: Wing it Like Winglee

https://nwessp.org/wing-it-like-
winglee-submissions/
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An artist rendition of astronauts working at a lunar station on the Moon. (Credit: NASA)

Why do 
you think we 

should go back 
to the Moon?

The Artemis Missions are NASA’s exciting plans to send humans back to the Moon! 
They have an amazing team of astronauts, including engineers, biologists, geologists, 
RFHDQRJUDSKHUV��SK\VLFLVWV��SLORWV��DQG�GRFWRUV��$PRQJ�WKHP�ZLOO�EH�WKH�ȴUVW�ZRPDQ�
DQG�ȴUVW�SHUVRQ�RI�FRORU�WR�VHW�IRRW�RQ�WKH�0RRQ��1$6$�ZDQWV�WR�OHDUQ�PRUH�DERXW�
WKH�0RRQȇV�HQYLURQPHQW�DQG�LPSURYH�WKHLU�VSDFHȵLJKW�DELOLWLHV�WKURXJK�URERWLF�DQG�
human-crewed missions. By the end of the Artemis missions, NASA hopes to have a 
community of astronauts living and working on the Moon.

APPENDIX: What is the Artemis program?

Meet the Artemis Teams: https://www.youtube.com/watch?v=BC5khqpKovU

Why go back to the Moon?
So, why go back to the Moon? NASA has three main reasons:

1. To develop new technologies and skills needed for future 
explorations, like crewed missions to Mars. It’s like learning 
to ride a bike in your own neighborhood before going to a 
friend’s house across town.

2. To study the Moon and learn about the origin and history 
of Earth, the Moon, and the solar system. The Moon can 
tell us things we can’t learn from studying Earth because its 
surface has remained mostly the same for billions of years.

3. To inspire a new generation and encourage careers in 
science, technology, engineering, and math (STEM). Just like 
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WKH�ȴUVW�0RRQ�ODQGLQJ�LQ������LQVSLUHG�PDQ\�SHRSOH�WR�SXUVXH�67(0�FDUHHUV��1$6$�
wants to inspire you and others!
Learn more about why NASA is going to the Moon:
Why the Moon?

How will we get there?
A lot has changed since the last time humans went to the moon! The journey 

to the Moon will involve new methods and technologies to support larger crews, 
longer visits, and eventually, living on the Moon. NASA and its partners are currently 
working on some exciting projects:

The Space Launch System (SLS) Rocket: The SLS rocket is designed to be 
adaptable and powerful enough to take astronauts to the Moon and even Mars. It 
reaches a speed of 24,500 miles per hour to get to the Moon. The rocket consists of 
two separate rockets attached to a central core stage, and the astronauts ride on 
top, just like the Saturn V rocket from the Apollo missions.

Elements of the Artemis Mission. (Top Left) Artist illustration of the SLS rocket leaving the launch pad. (Top Right) 
Illustration of the solar-powered Orion Crew Module at the Moon. (Bottom Left) Illustration of the Gateway Station at 

the Moon with the Orion Capsule docked. (Bottom Right) Illustration of SpaceX’s Starship Human Landing System on 
the surface of the Moon. (Credit: NASA)
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The Orion Spacecraft: The astronauts will travel to the Moon and back in the 
2ULRQ�6SDFHFUDIW��ΖW�KDV�GL΍HUHQW�PRGXOHV��LQFOXGLQJ�WKH�6XSSRUW�0RGXOH��ZKLFK�
keeps the astronauts alive with necessary systems, fuel for navigation, and solar 
panels for power. The Escape Module allows the astronauts to get away from 
the SLS rocket if there’s a problem during launch. The Crew Module is designed 
to accommodate four astronauts and is more spacious on the inside than the 
Command Module used in the Apollo mission. When the Crew Module returns to 
Earth, it uses a heat shield to enter the atmosphere and giant parachutes to land 
safely in the ocean.

The Gateway: The Gateway will be a hub in lunar orbit where astronauts transfer 
from the Crew Module to a lunar lander. It can also store the supplies needed to 
build and sustain a community on the Moon and serve as a future outpost for 
missions to Mars and beyond.

Human Landing System: For getting humans to the Moon’s surface, NASA 
selected SpaceX to develop a Starship that can land astronauts on the Moon. The 
Starship is designed to be more robust than the Lunar Module used in the Apollo 
missions. Astronauts can reach the Moon directly from Earth without docking with 
the Gateway.

Artemis Base Camp: In the future, NASA plans to send teams of astronauts to 
live and work on the Moon for longer periods. They are designing habitats, space 
suits, and lunar vehicles to make this possible. Experiments on the International 
Space Station and on Earth are helping astronauts learn how to grow food 
in space. Robotic missions like VIPER will search for water and help scientists 
understand the Moon’s environment. Subsequent uncrewed missions will land the 
supplies needed to set up camp.

Learn more about how we are getting to the Moon: 
How we are going to the Moon?
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In late 2022, the Artemis I mission launched for 
its 25-day mission to orbit the Moon. Though it 
GLGQȇW�FDUU\�D�KXPDQ�FUHZ��LW�ZDV�D�FUXFLDO�ȴUVW�
step toward returning humans to the Moon. 
+RZHYHU��VXFFHVV�GLGQȇW�FRPH�RQ�WKH�ȴUVW�RU�HYHQ�
the second try. Engineers and scientists faced 
hundreds or even thousands of failures before the 
one shining success of Artemis I. Such huge and 
complex problems involve years of design, testing, 
DQG�UHȴQHPHQW��)DLOXUHV��ELJ�DQG�VPDOO��DUH�SDUW�
of the process, providing valuable data to improve 
designs and procedures. This improvement process 
is called “iteration” and is essential in engineering.

Artemis I, II, and III: Phasing In the Mission
NASA is phasing in the mission through a series of missions to test new technology, 

navigation, safety protocols, and procedures.

Artemis I: The uncrewed mission took place in late 2022, launching in November and 
successfully orbiting the Moon before splashing down in early December. The goals of 
WKLV�PLVVLRQ�ZHUH�WR�WHVW�WKH�6/6�URFNHW�DQG�WKH�2ULRQ�&DSVXOHȇV�SHUIRUPDQFH�LQ�ȵLJKW�
and landing on Earth. Despite some challenges, it was a success.

Artemis II: 7KLV�ZLOO�EH�D����GD\�FUHZHG�ȵLJKW�WKDW�ZRQȇW�ODQG�RQ�WKH�0RRQ�EXW�ZLOO�
navigate the planned trajectory for future missions. The crew was announced in April 
2023, and the mission is scheduled for November 2024. It will travel far from Earth to 
test the capabilities of the Crew Module and deep space communication.

Artemis III: 7KLV�PLVVLRQ�ZLOO�WDNH�DVWURQDXWV�WR�WKH�0RRQ��ΖW�ZLOO�EH�WKH�ȴUVW�WLPH�
humans have set foot on the lunar surface since Apollo 17 in 1972. The crew will be 
selected from a diverse astronaut class. NASA has chosen the SpaceX Starship Human 
Landing System for the lunar landing.

Future missions will continue to develop the Gateway and the Artemis Base Camp 
until humans can live and work on the Moon for extended periods.

Meet the Artemis II Crew: https://www.youtube.com/watch?v=lPyl6d2FJGw&t=92s

Artemis I: What Went Wrong Before it Went Right?

When 
\RX�VX΍HU�

a failure in your 
mission, don’t be 

discouraged. Instead, 
learn from it and 
make your next 

attempt even 
better.

DocuSign Envelope ID: 5A84ED2A-7E11-499C-A017-1082B3158772



SCIENCES PATHWAYSNORT
HW

ES
T 

EA
RT

H AND SPACE

Page 33#ArtemisROADS2 nwessp.org

The Artemis team encountered several public problems with the SLS rocket 
system, leading to multiple launch delays. From November 2020 to November 2022, 
they faced issues like malfunctioning valves, leaks, and computer failures. Some 
SUREOHPV�RFFXUUHG�GXULQJ�WHVWLQJ�DQG�UHKHDUVDO��EXW�WKH�ȴUVW�UHDO�ȊIDLOXUH�WR�ODXQFKȋ�
happened on August 29, 2022, when one of the four rocket engines overheated and 
other issues led to a launch cancellation. NASA attempted again in early September 
2022, but a fuel leak in a supply hose caused another scrub. The next launch 
was scheduled for later that month but had to be canceled due to poor weather 
conditions caused by Hurricane Nicole. However, the SLS remained undamaged.

Finally, the Artemis I mission was ready for another launch attempt. This time, 
everything was set, and the SLS rocket successfully launched on November 16, 
2022. Can you imagine how frustrating it must have been for the Artemis team 
to face all these challenges and delays, especially after working on the project for 
years or even decades?

The Moon is the closest neighbor to Earth, about 238,855 miles (394,500 km) away. 
But it’s not very comfortable for humans. The Moon’s size is only about a quarter 
of Earth’s size, and its gravity is much weaker, only 16% of Earth’s. That’s why it 
can’t hold onto an atmosphere, making it an “airless” place. Because of this, the 
temperature on the Moon’s surface goes from a freezing -400 degrees Fahrenheit 
(-250 degrees Celsius) to a scorching 250 degrees Fahrenheit (120 degrees Celsius) 
during its long days (which are a bit over 28 Earth days long). The surface is covered 
with a gray powder called lunar regolith due to billions of years of impacts.
 

Where Will We Live and Work on the Moon?

 (Left) The far side of the Moon. (Right) An image of the south pole of the Moon.  Blue dots indicate where a 
NASA’s Moon Mineralogy Mapper onboard India’s Chandrayaan-1 spacecraft detected water ice. (Credit: NASA)
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An artist rendition of NASA’s VIPER 
rover. (Credit: NASA)

Artemis III will set up a base on the South Pole of the Moon. The Sun is low in the 
sky there, and long shadows cover the area. This makes it perfect for collecting ice, 
which can be turned into water for drinking and fuel for rockets. The rims of craters 
on the South Pole are mostly lit by the Sun, so astronauts can avoid extreme cold 
during the lunar night, and solar panels can gather energy.
Learn more about the Moon: 
Overview | Inside & Out – Moon: NASA Science

Or take a video tour of the Moon: 
NASA | Tour of the Moon

What robotic missions will help us prepare to go to the Moon?

Before and during Artemis missions I, II, and III, several 
robotic missions will go to the Moon to help NASA 
prepare for human landings.

NASA’s Volatiles Investigating Polar Exploration Rover (VIPER)

This rover, about the size of a golf cart, will study the 
lunar soil. It will explore the permanently shadowed 
UHJLRQV�DW�WKH�6RXWK�3ROH�WR�ȴQG�RXW�KRZ�PXFK�ZDWHU�LV�
there.

Cislunar Autonomous Positioning System Technology 
Operations and Navigation Experiment (CAPSTONE) CubeSat

CAPSTONE is a small satellite like a microwave in size. It 
will travel to the Moon to test NASA’s navigation models 
for the Gateway’s orbit, which has never been tried 
before.

Power and Propulsion Element (PPE) and Habitation and 
Logistics Outpost (HALO)

7KHVH�DUH�HVVHQWLDO�SDUWV�RI�WKH�*DWHZD\�DQG�ZLOO�EH�VHQW�WR�WKH�0RRQ�ȴUVW��33(�KDV�
solar panels to power the outpost and a propulsion system for navigation. HALO is a 
pressurized capsule where astronauts can live and work.

Take a tour of VIPER’s south pole landing site:
https://youtu.be/bd7ekqMrHkg
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Media Release for Parent and Minor 

 
 

 

I, ___________________________________, am the parent/guardian/legal 
representative of 
   (Please print your name) 

 
___________________________________ and do hereby give permission 
   (Please print name of child) 

 
for the above-named minor child (hereinafter "Minor") to be photographed and/or 
videotaped by NASA or its representatives.  I understand and agree that the 
photographs and/or videotapes containing the image and/or voice of the Minor 
may be used in the production of instructional and/or promotional materials 
produced by or on behalf of NASA (hereinafter the "Program") and that such 
materials may be distributed or broadcast to the public and displayed publicly.  I 
also understand that my permission to use the photographs and videotapes is for 
an unlimited duration and that neither I nor the Minor will receive any 
compensation for granting this permission or for the use, if any, by NASA of the 
Minor's image and/or voice. 
 
I acknowledge that NASA has no obligation to use the Minor's image or voice in 
connection with the Program. 
 
I hereby unconditionally release NASA and its representatives from any and all 
claims and demands arising out of the activities authorized under the terms of 
this agreement. 
 
By signing below, I represent that I am at least 18 years of age and am the 
parent/guardian/legal representative of the above-named Minor.  I have read the 
foregoing agreement and am familiar with all of the terms and conditions thereof 
and I consent to its execution by the Minor.  I agree that neither I nor the Minor 
will revoke or disaffirm the this agreement at any time. 
 
 
Signature of Parent/Guardian/Legal Representative of 
Minor:________________________________________ 
 
Relationship to Minor:______________________________ Date:__________ 
 
Name and Location of 
Event:____________________________________________________________ 
 
Signature of Minor: 
______________________________________________________________________ 
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Consentimiento para entrevista con los medios de comunicación de la NASA 

para padres y menores 

Yo, ____________________________________________, soy el padre/tutor/representante 
legal de  
      (Escriba su nombre en letra de molde) 
________________________________________________________, y por la presente 
autorizo a la NASA o sus  
(Escriba el nombre del niño/a en letra de molde) 
 
representantes a que entrevisten, fotografíen o graben en vídeo al menor de edad antes 
mencionado (en adelante, el "Menor").  Entiendo y acepto que el texto, las fotografías, o 
las cintas de vídeo que contengan las palabras, imágenes o la voz del Menor se podrán 
utilizar en la producción de materiales educativos o promocionales producidos por la 
NASA o en nombre de ésta (en adelante, el "Programa"), y que dichos materiales se 
podrán distribuir o difundirse al público y mostrarse públicamente. También entiendo 
que mi consentimiento para usar el texto, las fotografías y las cintas de video es por 
tiempo indefinido, y que ni el Menor ni yo recibiremos compensación alguna por la 
concesión de este permiso, o por el uso, si alguno, por la NASA de las palabras, la 
imagen, o la voz del Menor.   
 
Reconozco que la NASA no tiene obligación alguna de utilizar las palabras, la imagen o 

la voz del Menor en relación con el Programa. 

Por la presente relevo incondicionalmente a la NASA y sus representantes de cualquier 

reclamo y demanda que pueda surgir de las actividades autorizadas conforme a los 

términos de este acuerdo. 

Al firmar abajo, declaro que tengo por lo menos 18 años de edad, y soy el padre/tutor/ 

representante legal del Menor. He leído el acuerdo y estoy familiarizado con todos los 

términos y condiciones del mismo, y presto mi consentimiento para que el Menor 

celebre este acuerdo. Acepto que ni el Menor ni yo revocaremos o negaremos este 

acuerdo en ningún momento. 

Firma del padre/tutor/representante legal del Menor: __________________________ 

Relación con el Menor: ________________________________ Fecha: 

___________________ 

Firma del Menor: ___________________________________________________________ 

Nombre y lugar del evento: ____________________________________________ 

Dirección: ________________________________________________________________ 

Número de teléfono: ______________________________________________________ 

Correo electrónico: ________________________________________________________ 
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NASA Media Release for Adults 
(Do Not Use for Minors) 

 
I, ________________________________________________________ do hereby give permission to be 
 (Please print name your name) 
 
interviewed, photographed, and/or videotaped by NASA or its representatives in connection with a NASA 
production. 
 
I understand and agree that the text, photographs, and/or videotapes thereof containing my name, 
likeness, and voice, including transcripts thereof, may be used in the production of instructional, 
promotional materials, and for other purposes that NASA deems appropriate and that such materials may 
be distributed to the public and displayed publicly one or more times and in different formats, including but 
not limited to, websites, cablecasting, broadcasting, and other forms of transmission to the public. I also 
understand that this permission to use the text, photographs, videotapes, and name in such material is not 
limited in time and that I will not receive any compensation for granting this permission. 
 
I understand that NASA has no obligation to use my name, likeness, or voice in the materials it produces, 
but if NASA so decides to use them, I acknowledge that it may edit such materials. I hereby waive the right 
to inspect or approve any such use, either in advance or following distribution or display. 
 
I hereby unconditionally release NASA and its representatives from any and all claims and demands 
arising out of the activities authorized under the terms of this agreement. 
 
By signing below, I represent that I am of legal age, have full legal capacity, and agree that I will not 
revoke or deny this agreement at any time. 
 
I have read the foregoing and fully understand its contents. 
 
Accepted by: 
 
Signature:_________________________________________________________ Date:_____________ 
 
Name and Location of Event:____________________________________________________________ 
 
Address: ____________________________________________________________________________ 
 
Telephone: __________________________________________________________________________ 
 
Email Address: _______________________________________________________________________ 
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