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Agenda

Welcome and Introduction: (2-3 minutes)
e Next Gen STEM and Moon to Mars Overview

Moon to Mars Student Challenges: (16-18 minutes, 5-6 minutes per challenge)
* App Development Challenge (ADC)
 Human Exploration Rover Challenge (HERC)
e Student Launch (SL)

Conclusion/Wrap-up: (1-2 minutes)
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Next Gen STEM

NASA’s Office of STEM Engagement VK Topis | Missons | Gallris | NASATV | Fllow Nk | Dowiioads | About | nasa Audences o <
executed a series of efforts to develop g T

STEM products and opportunities that ):‘ / i:
provide a platform for students to NASA STEM Engage e s et i
contribute to NASA’s endeavors in |
exploration and discovery. These WP % fg\
mission-driven activities include over 20  wcuwcwsor ] oﬁmh
evidence-based products and G i GIANT
opportunities to engage students in ————

authentic STEM experiences. NASA is e
working to provide mission driven )
opportunities that enhance STEM
literacy and help build a vibrant and
diverse next generation STEM workforce.

_—

Related Topics

All Topics A-Z
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Moon to Mars

B o | Misions J ot | NaSATY | Folow | Dowicads | Abt | NASh ks « <« Next Gen STEM has activities focused on
WA NASA’s Exploration Campaign for Moon
}’@ & < ‘_‘ wf to Mars. With a focus on NASA’s Artemis
NRCAETES Erigag; = ‘ TheNexfé(ﬁaﬁ?,‘fﬁéxpmers Program and NASA’s Mars Exp!oration
efforts. Integrated transportation
systems and habitation systems for
human transport to deep space
destinations are the primary focus of the

Follow

fvyo®

Next Gen STEM: Moon to Mars

App Development Challenge > "\‘( 4

NS er e - JAATA e STEM resources and opportunities

NASA STEM Engagement E e < lnven_taNew Rover Wheel )

. Jointie Sl available for K-12 students and educators

ot s nationwide. The components include

Bl engineering design challenges,
supporting curriculum modules, digital
badges, videos, and webinars.

Hands-on Science Activities

Crew Transportation With Orion

Propulsion With the Space Launch
System

Habitation With Gateway
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Moon to Mars Educator Guides

Crew Transportation With Orion Propulsion With the Habitation With Gateway
Space Launch System Educator Guide

Educator Guide

Educator Guide

Crew Transportation with Orion Propulsion with the Space Launch System Habitation with Gateway
«  Analyze the Geometry of a Spacecraft «  Design a Foam Rocket with Stabilizing Fins *  Assess the Structural Integrity of a Space Module
Design a Crew Module «  Track the Altitude of a Rocket *  Designand Build a Space Habitat
e Model a Spacecraft Docking System e  Build a Multistage Balloon Rocket *  Experiment with Water Filtration
«  Build a Heat Shield «  Optimize a Water Rocket Engine *  Test Materials for a Radiation Shield
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Moon to Mars Student Challenges

2021

ROVER

CHALLENGE

‘ ]
Runarg Vehicle A Ra VER

50" ANNIVERSARY XU CHALLENGE
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NASA Artemis Student Challenges

J
ATEMIS

STUDENT CHALLENGES

Human Exploration Rover RMC: Lunabotics Micro-g NExT

Cha"enge Build a robot to simulate an off-world Design, build and test a tool or device
Create a vehicle and mission (or task) lunar mining mission. to address a current space exploration

materials designed to traverse and challenge.
explore the simulated surface of
another world.

Learn More Learn More Learn More
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App Development Challenge (ADC)
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Overview

Moon Street View
Moon Space View

Height / Slope Viewer
Station Placement
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Eligibility
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Requirements
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Culminating Event

R
—

KENNEDY
SPACE
CENTER
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Timeline

https://www.nasa.gov/stem/express
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Human Exploration Rover Challenge (HERC)
S

Students design, build, and test
2001 human-powered rovers and
ROVER technologies capable of traversing
CHALLENGE exoplanétary-!lk? Iands.cap.es and
completing mission-objective tasks.

Contributions to the Mission:
Provides research and development
of new technologies for future
mission planning and crewed space

b ) e . .
5) A = missions to other worlds
v RTEMIS REVZR
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NASA

ROV=R>

CHALLENGE

Overview

 HERC challenges U.S. & International high school
and college students represented by two student
drivers, at least one female, to traverse the 0.5
mile terrain of simulated asteroid debris, boulders,
erosion ruts, crevasses, ancient stream bed, and
more while completing various scientific tasks

e Limited by a virtual 8-minute supply of oxygen

* Make real-time decisions to earn points for
successfully completing obstacles and mission

| — — - —

tasks. - | B———
¢ Two excursions s
* The highest number of points within the allotted o -
time (70% of overall score with 2 previous reports - ;
rounding out with the 30%)

 The Challenge begins in October and concludes
with event at U.S. Space & Rocket Center in April e
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NAs& 101 il
Boven~ Eligibility

‘/ "’(

* Registration open to US teams; Proposal process
for International teams

* Two teams allowed from US schools and one team
from International schools

* Teams should be from schools that are accredited
institutions or an institution such as a science
center, museum, planetarium, or youth-serving
organization

« Teams members must be enrolled in the school
they represent

* Each team must identify and be accompanied by
an adult age 21 or older to serve as mentor,
advisor, and/or education representative

* Teams must be ready to meet deadlines and
provided required materials for event
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.'\ms&kg i
Eoves~ Requirements

* Two reports/reviews: Design Review & Operational
Readiness Review (ORR) (30% of overall score)

* Excursion points score (70% of overall score)

* Mission Readiness Review (MRR)

» Safety/Excursion Readiness Review (ERR)

e Students on the team will do 100% of the project,
including design, construction of their vehicle and task
components (including performing work that is
supported by a professional machinist for the purpose
of training or safety), written reports, presentations,
and competition preparation.

* Complete the requirements checklist with various
deadlines
 STEM engagement activities with other P, 2 S =
schools/organizations with emphasis on middle school 4 ‘ ”;’ “\"!at\q\‘ a; *::t:;’w %
students S S I A ‘Y,v = S "S5 e
* Media releases and student data forms m— . =% 7
* Social media presence to inform public about team
activities and progress Y
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tﬁmmommm
Ra;'\,!{?—:? Timeline

Date | Task Name
10/08/2020 Registration opens for US teams; proposals due for Internationals
11/05/2020 Registration closes for US teams
11/06/2020 International teams selected
11/12/2020 Social media presence established for all teams
11/19/2020 Kickoff webinar and Q&A session
1/13-28/2021  Design Review & Presentations
3/10-25/2021 Operational Readiness Review & Presentations
4/15/2021 Competition Day 1 (MRR & Safety)
4/16/2021 Competition Day 2 (Excursion 1)
4/17/2021 Competition Day 3 (Excursion 2 & Awards Ceremony)
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.'\ms&kg i i
=57 N Culminating Event

* Two reports/reviews: Design Review & Operational Readiness Review (ORR) (30% of overall score)
* Travel to Huntsville for competition excursion of various obstacles and tasks (70% of overall score)
* Meet with various NASA engineers and scientists as well as peers from around the world

* Talk with leading aerospace companies about potential career pathways

* Experience all the U.S. Space & Rocket Center has to offer as a NASA visitor center
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Student Launch (SL)

Students develop rocket propulsion systems and
payloads to provide research for the agency.

Contribution to the Mission
New and unique solutions to current
challenges
Future workforce experienced with
NASA’s Engineering Design Lifecycle and
NASA contracting practices
Ability to indirectly share STEM topics,
lessons, and NASA’s message through
team STEM Engagement efforts
Positive media exposure
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What is NASA Student Launch?

NASA Student Launch (SL) is a researched-based, hands-on activity. It provides relevant, cost-

effective research and development of rocketL psgsion systems. It also provides a real-life STEM
experience for students.

SL provides NASA-unique opportunities through a
national STEM challenge. The 2020-2021 NASA Student
Launch activity emphasizes the Space Launch System
(SLS), Artemis, and future planetary exploration missions.

The activity reaches middle schools, high schools,
informal education institutions, colleges and universities
across the nation through an 8-month project to design,
construct, and fly high-powered rockets with a scientific
payload. The teams will share the research results, which

can be used in future design and development of NASA
projects.
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Basic Challenge Rec uiremnts

 8-month commitment (Sept 2020 — May 2021)
* Engineering design challenge; teams must send in a
proposal and be competitively selected
e Design and build a reusable rocket to fly to 3,500 to 5,500
feet above ground level carrying a scientific or engineering
payload
e Target altitude declared at PDR milestone (November)
* Motor choice declared at CDR milestone (January)
e Successfully complete 4 milestone reports, 3 design reviews
and a flight hardware and safety inspection
* Work with a qualified local mentor
* Conduct local subscale and full-scale test flights
* Provide STEM engagement activities reaching 200 or more
teachers or students
* Develop and maintain a social media presence
* Travel to Huntsville, Alabama for Launch Week or attend
virtually
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Vanderbilt University, Nashville, TN
2020 — Repeatable, Autonomous, Air-based
Planetary Sample Collection

Autonomous Autonomous
Reaorientation Reorientation
System System
Payload Payload
Bay Ba
Ballast Main  Avionics Drogue D :_eg t Opening REJA\:. Charging Open)i(ng Rocket
Chamber Parachute Bay Parachute cpoymen System e Station Fins Motor
System y System System

RNy By

| |

Nose Cone Recovery System Payload Bay Tail Section
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Saint Vincent - Saint Mary’s High School, Akron, OH
2019 - Magnetic Levitation
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Educational Value

Mission-driven authentic STEM experience encompassing:

* Design, construction, and testing of hardware
applicable to future NASA missions

* Application of classroom lessons
* Technical writing skills
* Presentation skills
* Budgets / Purchasing
* Timelines & schedules
e Community outreach
e Conducting STEM
* Engagement
e Teamwork
e Stress management
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Activity Timeline
August 19, 2020: Request for Proposal (RFP) distributed
September 21, 2020: Proposals submission deadline
October 1, 2020: Proposals awarded / Teams announced
November 2020: Preliminary Design Review (PDR) / Social Media presence established
January 2021: Subscale flight due / Critical Design Review (CDR)
March 2021 Full-scale flight(s) due / Flight Readiness Review (FRR)
April 8-11, 2021 Launch Week activities (in-person and virtual) - Flight Hardware / Safety
Inspection, Tours, Rocket Fair

April 10, 2021:
April and May 2021:
May 2021:

Launch Day, Awards Banquet

Launch window for virtual teams

Post-Launch Assessment Review (PLAR) due / Overall Winner and
Top 10 Announced

=
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Eligibility to Propose

High school/middle school division teams must qualify by placing in the top 25 at The
American Rocketry Challenge (TARC) or the top 3 of the Rockets For Schools (Class 2)
competition. An adult educator, mentor, or administrator is required to attend the
summer NASA Advanced Rocketry Workshop. Teams may participate for up to 2 project

years without the need to requalify.

Any United States college or university may propose.

TARC - https://rocketcontest.org/

R4S - http://www.rockets4schools.org/

THE
AMERICAN
ROCKETRY
CHALLENGE
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Perseverance: Mars 2020 STEM Toolkit

NA\SA - Topics | Missions ° GaIIeriés NASATV | Follow NASA Dowhjoads~ About | NASA Audiences Q <

Connect Students to #CountdownToMars

Over 68 activities, challenges
and resources.

Thursday, February 18th, 2021.

3:48pm ET. Entry, Descent and
Landing, also known as EDL.

lom the Mission to Mars Student Challenge

3:55pm ET. Landing on Mars. |

Design and build a missior and land th the Perseverance rover!

Pre-register to join NASA's M n to Mars Stude nge launching in January 2021!

Lead students in designing and bmldmc a mission to | a qmded education plan and resources flom NASA. Join in live stream Q&As with experts and share student work with a

https://www.nasa.gov/stem/nextgenstem ﬁ INSPIRE -ENGAGE - -EMPLOY
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nasa.gov/joinartemis STAY UPDATED!

f  @NASAArtemis

W) @NASAArtemis

@hEREEREINIE

NASA Express

nasa.gov/stem/express




Conclusion

Questions?

Contact Information:
ADC:

HERC:

SL:

Thank you for attending!
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