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l. Introduction
What is NASA Minds?

“As we go back to the Moon and on to Mars, | think it’s going to excite another
couple of generations of students. And as result, we, the United States as well as
planet Earth, are going to be the beneficiaries. The agency’s new Mission Equity is a
bold and necessary challenge for NASA to ensure our programs are accessible to all
Americans and especially those living in historically underserved communities across
the country. Because when NASA opens doors to talent previously left untapped, the

universe is the limit.”

-NASA Administrator Bill Nelson

NASA MINDS is a multi-semester collegiate learning experience that supports our Artemis
mission, funded by the Minority University Research and Education Project (MUREP).

Students’ skills, creativity and innovation are challenged as they are asked to design and build
technologies needed for NASA’s Artemis mission, with the support of their faculty. A vast array
of technologies are needed, in areas such as propulsion, dust mitigation, solar arrays, swarming
robotics, and many more. All Minority Serving Institutions (MSls) are eligible to have a faculty-
led student team. Student teams will submit a proposal with a design concept meeting all
baseline requirements. Teams selected by NASA will receive $1,500 to be used in the build of
their design. Teams must have a faculty advisor, and the faculty will receive a $1,000 stipend
upon successful completion of all requirements. Selected team projects will be reviewed by
NASA judges; teams are eligible for recognition awards of up to $5,000. Top winning teams will
receive an invitation for a VIP Experience at Kennedy Space Center!

NASA MINDS is a hands-on design and build collegiate learning experience. The most unique
feature of NASA MINDS is found in its broad-based approach. While competitions generally
focus on a specific technology all teams must work on, teams in NASA MINDS will work on a
technology of their own choosing that is relevant to NASA's Artemis mission. This will allow
students to focus on technologies which interest and inspire them the most. The only constraint
is that the technology and the goals of the team’s project must support a need for the
technologies required for Artemis.
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How does NASA MINDS support Artemis?

Artemis presents the potential to inspire the next generation of technicians, researchers,
engineers, and scientists. Most importantly, involving college and university students in the
specific technologies that are both relevant to and needed by Artemis provides pathways for
these students to enter the NASA and aerospace workforce. In addition, NASA MINDS believes
that the work undertaken by students has the potential to uncover unique ideas, accelerate
innovation, and aid in technological breakthroughs.

Background

NASA has led the charge in space exploration for more than six decades, and through the
Artemis program we will pave the way to the Moon and on to Mars. The Artemis program is
the next step in human exploration. With Artemis missions, NASA will land the first woman and
first person of color on the Moon, using innovative technologies to explore more of the lunar
surface than ever before. We will collaborate with commercial and international partners and
establish the first long-term presence on the Moon. Then, we will use what we learn on and
around the Moon to take the next giant leap: sending the first astronauts to Mars. We’re going
back to the Moon for scientific discovery, economic benefits, and inspiration for a new
generation of explorers: the Artemis Generation. While maintaining American leadership in
exploration, we will build a global alliance and explore deep space for the benefit of all. A lunar
investment is also an investment in our future: it will create new jobs, help improve life here on
Earth, and inspire a new generation and encourage careers in Science, Technology, Engineering
and Math (STEM). We will build an Artemis Base Camp on the surface and the Gateway in lunar
orbit. These elements will allow our robots and astronauts to explore more and conduct more
science than ever before.
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MUREP Overview

The NASA Minority University Research and Education Project (MUREP), administered through
NASA’s Office of STEM Engagement (OSTEM), provides financial assistance via competitive
awards to MSIs. These opportunities are available to Historically Black Colleges and Universities,
Hispanic Serving Institutions, Asian-American and Native American Pacific Islander Serving
Institutions, Alaska Native and Native Hawaiian-Serving Institutions, Tribal Colleges and
Universities, Native American-Serving Nontribal Institutions, and Predominately Black
Institutions. In turn, these schools actively recruit and retain underrepresented and
underserved students, including women and persons with disabilities, into STEM fields.

MUREP Objectives

= Expand and advance NASA’s scientific and technological base through collaborative efforts
with MSls.

= Enhance the research, academic and technology capabilities of MSls through multiyear
grants.

=  Assist faculty and students in research and provide authentic STEM engagement related to
NASA missions.

=  Provide NASA-specific knowledge and skills to learners who have historically been
underrepresented and underserved in STEM.

= Assist NASA in meeting the goal of a diverse workforce through student participation in
internships and fellowships at NASA centers and Jet Propulsion Laboratory (JPL).

Students and faculty supported by MUREP are able to engage in NASA-related research and
mission-specific technology development. In addition, MUREP addresses the national challenge
of attracting and retaining underrepresented and underserved university students in STEM.

For more information about MUREP opportunities, please check here.

MSI Capacity Building

Participating faculty are expected to use this NASA MINDS opportunity for capacity building at
their institution. This type of structure is evidenced to provide a strong foundation for
successful challenge implementation, team success, team retention and student retention. A
strong school presence creates a sense of pride, accomplishment, and encourages new team
member participation.

Examples of capacity building for participating MSI teams include but are not limited to:

* Creating a course (minimum one-hour duration) centered on the challenge.

* Including the challenge as part of a senior design course.

* Implementing and leading a student club at your school.

* Developing and conducting online or in-person workshops for student teams.
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* Developing and implementing a mentoring plan for the team.
* Any other innovative ideas that encompass the particular needs of that institution.

Including the challenge as a part of the institution’s student curriculum with credit hours, is
strongly encouraged and recommended. This type of institutional capacity building is
demonstrated to increase student team success and create a more powerful learning
experience.

Additionally, outreach to the local community is encouraged. This is an ideal method to allow
team members the opportunity to build their confidence by mentoring younger students. In
addition, this can serve as a bridging program with local high schools or student programs.

Local outreach could include demonstrating the NASA MINDS project at the following:

* Actively participating in school career days, science fairs, technology fairs,
extracurricular science, or robotics clubs.

» Designing a mini competition for students or student programs.

* Tutoring or leading a technical class based on the NASA MINDS team project.

* Actively participating in live exhibits at local science museums or a local library.

* Organizing a program with 4-H, Boys and Girls Club, Girl Scouts, Boy Scouts, etc.

VI U IX C T

MINORITY UNIVERSITY RESEARCH and EDUCATION PROJEGT
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NASA Core Values
NASA’s core values are Safety, Integrity, Teamwork, Excellence, and Inclusion.

Mission
Success

b

On Thursday, July 23, 2020, NASA announced the addition of the fifth NASA core value:
Inclusion. As stated by then NASA Administrator Mr. Jim Bridenstine, “Incorporating Inclusion
as a NASA core value is an important step to ensuring this principle remains a long-term focus
for our agency and becomes ingrained in the NASA family DNA. Together, we can continue to
accomplish great things for all of humanity.”

Inclusion: NASA is committed to a culture of diversity, inclusion, and equity, where all
employees feel welcome, respected, and engaged. To achieve the greatest mission success,
NASA embraces hiring, developing, and growing a diverse and inclusive workforce in a positive
and safe work environment where individuals can be authentic. This value will enable NASA to
attract the best talent, grow the capabilities of the entire workforce, and empower everyone to
fully contribute.

For more information, please see Careers at NASA.
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Why NASA MINDS?

The President’s Council of Advisors on Science and Technology, established by Executive Order
183226, has previously called for a 33% increase in the number of STEM bachelor’s degrees
completed per year and recommended adoption of empirically validated teaching practices as
critical to achieving that goal. The robust body of educational research conducted in STEM
fields documents that active learning helps to improve student learning outcomes. A
comprehensive meta-analysis by S. Freeman et al. (“Active Learning Increases Student
Performance in Science, Engineering, and Mathematics,” PNAS 111, 8410-8415 (2014)) showed
not only increased grades but also decreased failure rates in courses in which the professors
employed active learning strategies in addition to more traditional lectures. An excellent
example of active learning is a capstone project.

A capstone project is generally a two-semester process in which students pursue independent
research on a question or problem of their choice, and with the guidance of a faculty advisor
produce a substantial paper that reflects a deep understanding of the topic. This may seem
daunting, especially for underclassmen teams, however, it is an opportunity to push the
boundaries of their potential as they strive for this higher goal.

As stated in https://www.edglossary.org/capstone-project/, “Capstone projects are generally
designed to encourage students to think critically, solve challenging problems, and develop
skills such as oral communication, public speaking, research skills, media literacy, teamwork,
planning, self-sufficiency, or goal setting—i.e., skills that will help prepare them for college,
modern careers, and adult life. In most cases, the projects are also interdisciplinary, in the
sense that they require students to apply skills or investigate issues across many different
subject areas or domains of knowledge. Capstone projects also tend to encourage students to
connect their projects to community issues or problems, and to integrate outside-of-school
learning experiences, including activities such as interviews, scientific observations, or
internships.”

NASA MINDS, through the implementation of a capstone project format, provides a platform
for senior students and underclassmen students to stretch their minds and capabilities, within a
safe environment that allows for failure. Failure is expected throughout life but having the
ability to learn from failure is considered a key path to growth. Learning from failure leads to
humility, adaptation, and resiliency; unfortunately, most students are taught to fear failure
from a young age. (https://nytimesineducation.com/spotlight/facing-failure-and-breeding-
success)

While the use of NASA MINDS as a senior design project is encouraged and recommended, it is
not required. For faculty that are not incorporating NASA MINDS as a senior design project,
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faculty are encouraged to form a club, one-hour course, or other similar method to ensure
regular involvement and support for student team members. As opposed to a senior design
project, which is by design at the end of a student’s bachelor degree program, NASA MINDS
allows for the participation of underclassmen students as well as senior students. In this
manner, underclassmen students have the opportunity for this active learning multiple times,
instead of just once. This also enables the opportunity to include community college students.
Working on a NASA MINDS project allows students to learn through a hands-on experiential
activity, seeking out research ideas independently, and working through the technical problems
and solutions to create innovative new designs. These designs will be reviewed by NASA,
providing students the opportunity for direct feedback from these NASA subject matter
experts. This provides an invaluable experience that will strengthen the students resumes as
they seek internships, higher education, fellowships, and then a career.
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Il. Eligibility
Who is eligible?

NASA collaborates with space agencies around the globe on many programs including the
International Space Station (ISS), Earth observation missions and those headed to the Moon or
Mars and other off-world destinations. Building and nurturing an eligible, diverse, and inclusive
workforce is imperative to the future success of NASA and our Nation.

Eligible teams are comprised of students from schools classified as MSlIs by the Department of
the Interior (see www.doi.gov/pmb/eeo/doi-minority-serving-institutions-program). A
reference list of MSls can be found at this link. It is the responsibility of the institution to
request designation as an MSI by petitioning the Department of Education. NASA does not
determine MSI designation.

Collaborations between eligible schools is permissible. It is highly recommended that the
schools be co-located in close proximity, to allow for full participation from both schools.
Collaborating schools are treated as one, unified team. Team funding, faculty stipend, and
award distribution is determined by the arrangement the teams have between each other.

NASA Office of STEM Engagement
Certificate of Participation

Presented to

Phillip J. Fry
Futurama State University

For participating in the 2023 NASA MINDS Challenge.

SP-20E5-TT-KEE
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Who should be on my team?

Decades of research by organizational scientists, psychologists, sociologists, economists and
demographers show that socially diverse groups (i.e., those with a diversity of age, race,
ethnicity, gender and sexual orientation) are more innovative than homogeneous groups
(www.scientificamerican.com/article/how-diversity-makes-us-smarter/). This diversity extends
to student majors as well. Teams are encouraged to be multi-disciplinary, as this will only
strengthen the ability of your team to respond to all team requirements and deliverables. You
will need to select a team lead before you apply, and you will need support for report writing,
as well as social media and the team video.

Team Categories

For the purposes of this document and the fulfillment of NASA MINDS requirements, the
definition of an underclassmen student is an undergraduate student in college who is not a
senior. To be considered a senior, the general rule is the student must have completed a
minimum of 90 credit hours. Senior classification is determined by the college or university.
This means that high school students participating in a program like dual enrollment are
considered as their college or university student classification, not their high school grade
level. Faculty will be asked to certify the classification of student team members.

e Senior Teams: If you have at least one senior student on the team, your team will
follow the requirements for Senior Teams.
e The Senior Teams must be comprised of at least two undergraduate students,
with at least one senior student. Graduate students may serve only as mentors.
e Senior Teams will be required to submit a Systems Engineering paper. Please
see the Deliverable Components section for complete details.

e Underclassmen Teams: If your team is only comprised of underclassmen students
(no senior students), your team will follow the rules for Underclass Teams.
e Underclassmen Teams must be comprised of undergraduate students, with no
senior students on the team. Graduate students may serve only as mentors.
e Underclassmen Teams will submit a Technical paper. Please see the Deliverable
Components section for complete details.

Page 11


http://www.scientificamerican.com/article/how-diversity-makes-us-smarter/

NASA MINDS 2025 Rules and Rubrics (Rev: Basic)

Rules for all Teams

All students must be enrolled during the current or upcoming school semester and in
good standing with their school (as certified by the faculty advisor in writing).

The teams must include at least one faculty/staff member who is currently registered
with the college or university. Funding and awards will be disbursed to the university.
The number of team members on each team is at the discretion of the team. The team
should have sufficient members to successfully design and build their project, as well as
complete all required submissions on time. Teams are encouraged to recruit a multi-
disciplinary STEM team members, as well as communications, business, public affairs or
other majors as deemed necessary. Teams must identify a team lead on their
application.

Students can only be members of one team.

Schools may be permitted to have more than one team. Each team must have its own
unique project.

Faculty can serve as an advisor for one or more teams; however, faculty are only eligible
for *one* full stipend. They will *not* receive more than one stipend (currently $1000).
NASA MINDS is a student-driven project. This means that for all deliverables and
presentations, the work must be completed entirely by the student team.

Rules and Information Regarding the NASA STEM Gateway:

The team lead must be registered in the NASA STEM Gateway in order to submit an
application to NASA MINDS. More information on the Application process can be found
in the “Phase 1” section under the “Submitting your Application” heading.

The faculty advisor must be invited to the team in the NASA STEM Gateway before the
application deadline.

All team members must be registered in the NASA STEM Gateway by May 31, 2025 in
order to receive a personalized certificate. The Name on the certificate will appear
exactly as it is entered in Gateway, so please be careful to double check spelling.

All team members must be registered in the NASA STEM Gateway by March 26, 2025 in
order for the team to be eligible for finalist selection.

All team members must sign the media release prior to March 26, 2025 to participate in
the finalist presentations. This session will be recorded, so students who do not sign the
media release will not be able to participate.

All team members must be registered in the NASA STEM Gateway prior to March 26,
2025 in order to be eligible for the NASA MINDS VIP experience.
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e Students who are dual-enrolled must select the college/university they are
participating with rather than their high school.

e Faculty are required to register in Gateway so that you can be linked with your team. In
addition, faculty registered in Gateway will receive a Certificate of Appreciation for their
participation.
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lll. How do we Participate?

The NASA MINDS initiative is comprised of three sequential phases.

Phase 1: Accept the Challenge

Learn about the Artemis mission and the technologies NASA
needs. Students: submit a proposal for the funding you will need.

Phase 2: Plan your Mission
Plan your detailed design concept, utilizing trade off analysis,
simulated failure analysis, and computer simulations.

Phase 3: Make it Happen
Build and test your project and show it off to NASA Subject Matter
Experts. Present your posters and technical papers at renowned
conferences.
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Phase 1: Accept the Challenge

Accept the Challenge: Learn about the Artemis mission and the technologies NASA needs.
e Artemis Technology Gap — what are we missing?
e Artemis Technology Improvement —what technology could be even better?
e Artemis Ongoing Research —what are current areas of research you can work on?

During Phase 1, student teams will need to learn about the Artemis mission and the
technologies NASA needs. Appendix A has a chart with acronyms used in this document and
Appendix B has numerous links to information you may utilize. NASA MINDS has technical
specification sheets (spec sheets) with information on technologies needed that could serve as
a potential topic for your project. Your team is not limited to only the spec sheet topics. They
are provided only as a starting point for your research and as potential resources.

Student teams will need to decide on a project and submit a proposal that includes an overview
and concept for your potential design. Teams that are approved for funding after the
Preliminary Design Review (PDR) submission will receive $1500 to be utilized during the build
and test phase of your project.

Submitting The Application

Once teams have done their research and selected a design concept, the team lead will submit
an application to the NASA MINDS 2025 Engagement Opening in the NASA STEM Gateway. The
Steps for completing the application are as follows:

1. Complete the NASA MINDS 2025 Application Template. This document can be found on the
NASA MINDS website. More Information on the Application Template requirements can be
found in Appendix C

2. Secure a Faculty Advisor Letter. More information on the Faculty Advisor letter

requirements can be found in Appendix D

Log in to the NASA STEM Gateway, or Register for an account.

4. Navigate to the NASA MINDS 2025 Gateway Engagement Opening. Complete the
application according to the full instructions in Appendix E. Remember to attach your
Faculty Advisor letter and completed Application Template!

w

There are 50 team slots available for the 2025 NASA MINDS Challenge, which may be awarded
on a rolling basis. Therefore, teams are encouraged to submit their proposals well ahead of the
deadline. After the 50 team slots are allocated, additional teams may be waitlisted at NASA’s
discretion. Waitlisted teams must continue to meet all deadlines to remain on the waitlist.
Teams deciding to withdraw from the challenge must notify NASA MINDS staff so that
waitlisted teams can be offered the opportunity to be eligible for funding.
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Phase 2: Plan your Mission

Plan your Mission: Plan your detailed design concept. This is a multi-semester project
which will require a significant amount of planning. Your proposal included only a high-level
description of your project.

During Phase 2, which is the fall semester, you will develop a detailed design concept, utilizing
trade analysis, simulated failure analysis, and computer simulations, where appropriate. You
should utilize software such as MatLab, Solid Works, AutoCAD, etc. to refine and test your
designs. Keep detailed logs of your work to ensure other team members know what has been
done during the design process. Plan your purchases and ensure you have a contingency fund
for the budget you will submit.

ARTEMIS PREPARES FOR MARS

Foundation Surface Habitat Expanded habitation capability
Gateway augmented and Habitable Mobility Platform  added to Gateway to enable Mars mission
Expanding the range with international habitat  delivered to complete Mars mission dress rehearsal dress rehearsal with
of surface exploration for increased capabilities - Artemis Base Camp at the Moon longer in-space
and ISRU demonstrations and surface durations

Testing landing and
ascent capabilities
._.‘I;:_‘ » A at Foundation - l
P ' Surface Habitat ;=fs
ghTo = AN
T o Pl A

Hebitatable

. ¢ =
Lunar Terrain Vehicle Mobility Platform ¢

SUSTAINABLE LUNAR ORBIT STAGING CAPABILITY AND SURFACE EXPLORATION
SIENG D CARGO PAYLOADS | -RNATIONAL PARTNERSHIP OPPORTUNITI | TECHNOLOGY AND OPERATIONS DEMONSTF ONS FOR MARS

Preliminary Design Review
The culmination of phase 2 is the Preliminary Design Review (PDR). Teams that successfully
complete their PDR will receive a $1,500 stipend to use for Phase 3 of the challenge.

The PDR must be submitted through Canvas by the team lead. The PDR will not be considered
submitted until the entire Canvas module has been completed. This includes reviewing a PDR
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tutorial video and passing a PDR readiness review quiz. More information on completing NASA
MINDS Canvas modules can be found in Section V under the “Canvas” heading.

Preliminary Design Review Requirements

The PDR is an initial plan. As you execute your project, things will change and your project will
evolve, which is okay and expected. In your Systems Engineering Paper or Technical Paper, you
can discuss the changes to your plan and how your project adapted.

This is not a points-based rubric, it is pass/fail. Teams must receive a “pass” on all rubric
elements to receive their stipend.

Maximum length of the PDR is 5 pages. The 5-page maximum is for the body of the report, and
excludes: the title page (required), table of contents (not required), references (not required)
and appendices. The budget and schedule should be included as appendices for readability
and do not count towards the 5-page limit.

Preliminary Design Review Criteria Rubric

Element Pass/Fail

Title Page/Team Info: Include title of paper, college/university name, faculty
advisor’s full name and email address, team name, full names of all team members,
and team members’ email addresses.

Formatting: Formatted professionally; organized clearly so that each required
element is easy to find; correct spelling; single space text no smaller than size 12-
point font in the main body; text no smaller than size 9-point font in graphics and
tables. Use a narrative report format, *not* a PowerPoint bulleted style
presentation.

Executive Summary: Teams will be asked to resubmit if their submission does not
meet guidelines. Provide a clear, concise, and comprehensive executive summary
that NASA will publish on social media. Articulate the project goal, the problem to
be solved and describe the proposed solution. Brevity and clarity are important
skills. 100 word max

Technical: An updated, detailed description of what the team plans to build.
Include the technological gap, current research, or problem this project seeks to
address. A visual graphic of the prototype that provides a clear, high-level depiction
of the overall final design is required. This may include SolidWorks or AutoCAD
drawings, and additionally, flow charts, diagrams, etc. If this is a continuation of a
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previous NASA MINDS project, the team *must* include a summary of what was
accomplished last year and an explanation of what will be done in the current year.

Research: What has the team learned about the Artemis mission with respect to
the project the team is developing? How did the team apply those lessons to define
and design the project? How does the project support NASA's Artemis mission?
What changes has the team made from the original proposal based on the research
that has been done? Why does the team believe the project has the potential to be
successful?

Initial Project Schedule (as an appendix): Provide a Gantt Chart or equivalent, that
shows the project’s major due dates and events, including: Start Date, Completion
Date, Major Review Milestones, Deliverable Dates, and Important Milestones
related to budget, technical performance, and testing. Detailed planning is critical
to success.

Budget (as an appendix): Provide an estimate of the total project budget. Include
all possible costs and any additional funding that the team hopes to obtain. Be as
detailed as possible. This *must* include a budget narrative, describing how the
team will use parts and materials to be purchased.
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Team Stipend

Eligible purchases with your $1500 team funding include:
1. Hardware
2. Software and/or software licenses (e.g., SolidWorks, MATLAB, AutoCAD, etc.)

3. Travel to technical resources (as required), e.g.: going to specific technical resources such as
a particular lab or facility, etc.

Ineligible purchases with your $1500 team funding include, but is not limited to:

1. Food, beverages, or any party supplies

2. Student stipends or awards (funds shall not be given directly to any students)
3. Gift cards, prizes, t-shirts, memorabilia, etc. No personal items are allowed.
4. Travel funds *cannot* be used for conferences.

Your school will receive the funds and your faculty will have the responsibility for oversight of
the $1500 funding. However, it is ultimately up to the team to implement and execute a proper
plan in order to have a successful project.
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Phase 3: Make it Happen

Make it Happen: Build your project and show it off to NASA Subject Matter Experts.
Present your posters and technical papers at renowned conferences.

During Phase 3, which is the spring semester, you will build your project. It is anticipated that
you may need to make design changes along the way, as you find out what works and what
doesn’t work. That is expected. This is where you will find out how accurate your design
concept and computer simulations are. Things don’t always work the way they do in a virtual
environment! Even as you begin your build, you may decide to change your design. You will
want to document all of these changes as you go through this process. This will become part of
your technical paper (Underclassmen Teams) or systems engineering paper (Senior Teams).

Take plenty of pictures during this process! While we always want our designs to work, there
may be reasons why it does not or cannot work. Be sure to document that and include that in
your papers as well. Team and hardware pictures will also be utilized in feature stories and web
promotions! Please be sure to take pictures along the way and be prepared to submit high
resolution images to NASA.
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Phase 3 Deliverables

The Deliverables required during phase 3 depend on whether a Team is a Senior Team or an
Underclassman Team. All teams are required to submit a Research Poster and Project Video.
Underclassman Teams are required to submit a Technical Paper. Senior Teams are required to
submit a Systems Engineering Paper (SEP). All phase 3 deliverables must be submitted through
Canvas by the team lead prior to the deadline. Deliverables will not be considered complete
unless the entire Canvas module for the deliverable has been completed. This includes
reviewing deliverable tutorial videos and passing the associated readiness review quizzes.

More information on completing NASA MINDS Canvas modules can be found in Section V under
the “Canvas” heading.

All Teams: Critical Design Review

All student teams shall complete the Critical Design Review Canvas module. Rather than
submitting a document for this deliverable, NASA MINDS staff will schedule a mandatory
meeting with each team to discuss the progress of the project design, identify any obstacles or
barriers to starting the build and test phase, address technical challenges, and provide
recommendations to mitigate risk to project sucesss . Successful completion of the Critical
Design Review module is required to remain in NASA MINDS.

All Teams: Research Poster

All student teams shall submit an electronic research poster, highlighting their most important
or most interesting findings or implementation from their project. Posters provide a visual
method to share your research or project. Teams should use the guidelines provided on “How
to Create a Research Poster: Poster Basics” at https://guides.nyu.edu/posters. These posters
may be used by the student teams to present in person at a conference. Other links are
provided in Appendix B.

Scoring Rubric: Poster — 20 points

Element Points
Title/Tagline: Includes a title and takeaway line for the poster. )
. 1 point

School name, team name and team member names are included.
Readability: The poster is easy to read and has a balanced amount of 1 point
graphics vs. text. P
Problem Statement: The team adequately defines the problem being .

. 1 point
addressed (50 words maximum)
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Objective: This should provide a description of how the project
addresses the problem and may include information about trade-off
studies, desired attributes, and/or design choices. (100 words
maximum)

2 points max

Prototype: A visual graphic of the prototype is present and highlights

2 points max
innovations and/or important components of the design. P

Trade Table: Provides an adequate description of trade-off studies
completed during the design process. (Includes at least 2 points of 2 points max
comparison)

Data: Provides a graph or table that presents relevant information
from the results of testing that adequately describes the intent of the 2 points max
project.

Results/Conclusion: Includes an adequate summary of the design
process, including final results and a discussion of the next steps to 2 points max
improve the design.

Engineering Design Process: Adequately illustrates the iterative

2 points max
process the team went through to accomplish their objective(s). P

Up to 5 additional points for exceptional work 5 points max

All Teams: Project Video

Teams will provide a link to the YouTube or Vimeo video documenting the design and build of
the project. The video should provide a brief overview of the project and be no longer than 8
minutes. The video is solely to assist in the technical evaluation of the project. It will not be
judged nor be eligible for awards. It does not need to be polished nor formally edited. The
audio (if needed) and video need to be clear and presentable.

Underclassmen Teams: Technical Paper

The technical papers will follow the format of a conference paper. Teams will summarize their
methods, results and most important achievements or discoveries. Teams may reference
https://www.ieee.org/conferences/publishing/templates.html and https://www.ieee-
pes.org/templates-and-sample-of-pes-technical-papers. These templates serve as guidelines
for the technical report, and references should be formatted as they are specified in the
templates.
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Scoring Rubric: Technical Paper - 25 points

Element

Points

Content

Originality: Content contains original treatment of, or new
perspective on the topic.

Research Approach: The research approach is novel and/or
sophisticated and appropriate for the purpose of the teams’
project.

Budget: Discuss the budget for total project costs (including travel
if required); include estimated/predicted costs before project start,
and actual costs.

Results: Data collection and assessment results are very clear and
logical, strongly supporting the goals of the paper.

Relevance: The project concept makes a significant contribution to
the Artemis mission.

8 points for 4
elements.

5 bonus points may
be awarded for
exceptional work

(13 points max)

Focus
Goals: The goals are strongly developed and explicitly stated.

Order: The order in which ideas are presented is clear, logical, and
effective.

Conclusions: The conclusions are very well formulated and are
strongly supported by the data.

6 points for 3
elements

3 bonus points may
be awarded for
exceptional work

(9 points max)

Language
Style: The paper is clear, concise, and consistent.

Mechanics: In exceptional papers, the writing is easily understood
and well structured, and does not contain any significant grammar
or spelling errors. Poor papers include pervasive grammar or
spelling errors, which distort meaning and make reading difficult.

3 points max
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Maximum number of pages total is 15.

Senior Teams: Systems Engineering Paper (SEP)
Updating (ref. Lunabotics)

Each senior team shall submit an SE Paper electronically in PDF format. The purpose of the SE
Paper is for teams to demonstrate how they used the systems engineering process in designing,
building, and testing their project. All required elements of the rubric must be discussed in the
main body of the paper. Teams may reference the appendix and provide supporting
information there. The NASA MINDS process is designed to give students experience in the
NASA engineering design lifecycle. For reference, undergraduate course materials in NASA SE
are available at www.spacese.spacegrant.org.

Scoring Rubric - Systems Engineering Paper — 25 Points

Element Points

Content and Format

1) Format: The NASA MINDS SE Paper shall be formatted
professionally as required for submission to a professional journal:
organized clearly so that each required rubric element is easy to
find; with correct grammar and spelling; single space with text no
smaller than size 12 point font in the main body and appendices;
text no smaller than size 9 point font in graphics and tables; using
professional journal margins; single spaced; and, consist of a
maximum of 20 pages in the main body not including the cover
page, title page, table of contents, and references pages. Up to
five additional pages of appendices shall be allowed and shall be
referenced and discussed in the main body.

There are 3 points for 3
elements, one point
each (3 points max)

Only the first 20 pages of the main body and the first five pages of
appendices will be subject to judging.
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The cover page must include: team name, title of paper, full
names of all team members, university name, and faculty advisor’s
full name.

2) Faculty Signature: The cover or title page shall include the
signature of the sponsoring faculty advisor and a statement that
he/she has read and reviewed the paper prior to submission to
NASA.

3) Reason for using SE: A statement shall be included early in the
main body explaining the reason the team used systems
engineering in the NASA MINDS project (more than "it is
required"). (e.g. What benefit did it provide? In what way was
systems engineering valuable to your project?)

8 points for 4

Project Management Merit
elements.

1) Focus the paper on the systems engineering work you
performed to develop the subsystems/components and
incorporate them into the whole system.

2) Major reviews: At a minimum, descriptions of how the System | 2 bonus points may be
Requirements Review (SRR), Preliminary Design Review (PDR), and | awarded for

Critical Design Review (CDR) were conducted, and how the system | exceptional work (10
design and project plans changed as a result of external reviewers’ | points max)
comments.

3) Schedule of work: Discuss the project schedule and its
evolution from inception to project decommissioning (original
planned schedule before project start: actual schedule
performance with schedule changes tracked against the original
schedule, reported as a minimum at major reviews). Demonstrate
in the discussion that the schedule was used to manage the
project.

4) Cost budget: Discuss the budget and its evolution for total
project costs (including travel if required); estimated/predicted
costs before project start, with actual costs tracked against
estimated, reported as a minimum at major reviews as the project
matures.
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8 points for 8
Systems Engineering Merit elements, one for each
element.

1) Concept of operations (Describe how the system elements at
each system hierarchy level will be operated to accomplish the
system objective)

2) System hierarchy (A top-down breakdown of the system Up to 4 additional
design; the elements across each level in the hierarchy should be points for exceptional
the central topic reviewed and baselined at each control gate or work and additional SE
major review) methods used.

3) Interfaces (Identify key interfaces between system elements in
the system hierarchy at each system hierarchy level, including (12 points max)
external interfaces)

4) Requirements (ldentify the key requirements for system
design, operations, interfaces, testing, safety, reliability, etc.,
stated in proper “shall” language. Address system and lower-level
requirements. These are the requirements that should be
addressed when you discuss verification.)

5) Technical Performance Measurement (Identify and discuss
technical measures that are important to achieving your design,
how they are allocated to system elements in the system
hierarchy, and how they are tracked at each subsequent major
review as the system matures through verification. Demonstrate
the budgeting and management of these important technical
measures throughout the design process.)

6) Trade Studies (Discuss how important system decisions were
made using a trade study methodology, with key decision results
captured as system derived requirements.)

7) Reliability/Safety (Discuss design and operations
considerations for assuring safety in the event of a system
component failure during operations, and design and operations
considerations for assuring successful completion of the objective
without a failure.)
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8) Verification of meeting system requirements (In the context of
the concept of desired operations, discuss how you assure that the
as-built system satisfies all the key driving requirements identified
and discussed in the paper.)

Finalist Teams: Presentation

High-ranking teams will be selected as Finalists for a live, online presentation of their project to
a team of NASA Subject Matter Experts. It is a very prestigious honor to be selected for this
final project presentation. It means your project and deliverables were well received by the
NASA judges. You should be proud of your accomplishment for making it to this level!

Scoring Rubric: Finalists Project Presentation - 50 points

Element Points

Note: The presentations are a standalone product. Think of this as a
presentation to NASA management or a company CEO who needs a
complete vision about your project, what you did and how you did it.
Do not assume that the Judges have access to any of your other
deliverables.

Goals and objectives: All project goals and objectives are clearly and
concisely stated, presenting a strong overall message.

Broader impacts: Many impacts are clearly presented, showing

5 points max each:
deeper insight into the project P

Creativity / Originality: Extremely creative and/or original problem-

Exceptional: 5
solving process is displayed in an innovative way that enhances the P

. points
overall project.
Verbal communication skills: Exceptional confidence with the Very Good: 4
material is displayed through clear articulation and enthusiasm. points

Technical merit / Soundness of the approach: The approach

Good: 3 points
presented is precise, detailed, in depth, and well supported. po!

Design completeness / Polish: The design completeness and polish
provide a strong example that shows a clear structure, indicating each | Fair: 2 points
part of the design process in a comprehensive format.
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Consideration of stakeholder requirements: The design shows how
stakeholder requirements (Artemis mission and NASA) were Poor: 1 point
incorporated into design plan and tradeoff studies.

Project demo / Display quality: The project demo / display illustrates
best practices for information flow, with visual components enhancing
the main points of the project.

Not included: 0
points

Teamwork / Division of Labor: All team members are extremely
familiar with every aspect of the project, demonstrating a thorough
understanding of what is required for a successful project.

50 total possible
points

Overall project impression: Up to 5 bonus points for exceptional
work.

NASA MINDS management and judges will determine how many Finalist Teams will be chosen
for this live presentation based upon the overall quality of the projects submitted each year.
These student teams will be selected based upon the scores for paper and poster deliverables,
and the information in the project overview videos. The number of teams selected for a live
presentation may vary each year. If your team is selected for a live presentation, you will
receive notification that you were selected as a Finalist Team, with further instruction.

Testing of team internet connection:

Finalist teams are required to complete an A/V test with NASA MINDS prior to their
presentation day. A link will be provided with times to schedule. It is critical that teams test
with the same A/V equipment, computer equipment, internet connection, and in the same
room that will be used during the presentation. This is mandatory in order to conduct a live
presentation.

Teams will be provided complete details on the exact dates and times once the team selections
are finalized. If a team cannot present during the time slot allocated, that team will forfeit the
ability to provide a live presentation and will be unable to earn the top awards. This will be a
web-based presentation and will not require any specialized software. Teams must be
prepared to present to the NASA subject matter experts during the live online presentation
week at the time slot allocated. Teams can present in any format desired. An element of
demonstration is highly encouraged, but not required. The entire team is not required to be
online, but teams must have enough team members to present their project thoroughly and
accurately, as well as answer technical questions. This will be an interactive, live, online session
with NASA judges. Don’t miss out on this prestigious event!
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Instilling a culture of safety is a value that every individual in the NASA community must
embrace as we pursue NASA’s mission and vision. NASA MINDS has adopted safety as a core
value and has established the framework for safety leadership in all aspects of the program.
Everyone is responsible for safety during the design, build, and testing of your projects.

NASA believes that the teams that take the lead in developing safety programs and policies
have a positive and lasting impact on each team member, mentors, advisors, their
communities, and their present and future workplaces.

Teams are reminded that you must always follow the rules and regulations applicable in
whatever lab or facility you are utilizing. Remember to use good workshop and engineering
practices and principles as outlined in Appendix X, which includes a sample safety checklist.
This is not a comprehensive list but can serve as a quick safety check of your workstations.
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IV. Timelines and Deliverables

All items are due by 11:59pm Pacific Time on the date listed — teams failing to meet the
deadlines will be removed from consideration. Issues with access to the system will not be
accepted as a reason for delay. Make sure to allow sufficient time to submit your documents.

Description Start/Event Date | End/Deadline

NASA MINDS announces Call for Proposals 09/09/2024

Webinar #1: “Help NASA get to the Moon — join NASA MINDS" for

all interested teams at 3:00PM ET 09/09/2024

Webinar #2: “Help NASA get to the Moon — join NASA MINDS" for

all interested teams at 3:00PM ET 09/23/2024

Application and proposal period 09/09/2024 10/11/2024

Teams notified of project/proposal disposition 10/21/2024

Kick-off Webinar for accepted teams at 3:00PM ET 10/24/2024

Teams work on project design 09/09/2024 11/18/2024

Webinar: Essential Faculty Information for Stipends & Awards

Recording with Live Q&A at 3:00PM ET 11/07/2024

Teams submit Preliminary Design Review (PDR) 10/24/2024 11/18/2024
Must pass Readiness Review Quiz 1 prior to submission

Teams notified of PDR approval or deficiency 12/02/2024

Virtual one-on-one meetings with PDR-deficient teams 12/03/2024 12/06/2024

Final PDR submission deadline 12/12/2024

Stipends issued to PDR-approved teams 12/16/2024 12/20/2024

Teams purchase materials, build, and test their projects 12/02/2024 03/26/2025

Mandatory one-on-one Critical Design Review (CDR) meetings

with each team. 02/10/2025 02/28/2025
Must pass Readiness Review Quiz 2 prior to meeting

Teams submit project deliverables (Tutorials and Readiness

Review Quizzes 3-5 are required) 03/26/2025
Underclassmen Teams: Technical Poster, Technical

Paper, Project Video 03/26/2025
Senior Teams: Systems Engineering Paper, Technical

Poster, Project Video 03/26/2025

Completion of Tutorial and Readiness Review Quiz 6 required

(preparation for live presentation) 04/09/2025

Finalist Teams announced 04/25/2025

Finalists present to NASA Judges 04/30/2025 05/01/2025

2025 NASA MINDS Awards Ceremony (live & virtual) 05/07/2025
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VIP Experience at Kennedy Space Center for NASA MINDS and First
Nations Launch winning teams (Aug/Sept)

TBD TBD

There may continue to be updates to the timeline for numerous reasons. Your faculty advisor
and team lead will be notified of changes, and the website will be updated to reflect any
potential changes. It is the responsibility of the teams to stay informed of these changes and
follow any new guidelines.

VIP Experience at KSC

The top two winning teams, the Senior Grand Champion, and the Underclassmen Grand
Champion, will be invited to attend a VIP Experience at Kennedy Space Center. This is a very
exciting event and includes many activities. In addition to an opportunity for a private Chat
with an Astronaut, and time on your own at the KSC Visitors Complex, you will have two private
tour days with amazing photo opportunities and access to facilities not available to the general
public. This trip is generally anticipated to be held in August, however, KSC is an operational
working center. There are numerous considerations that can impact tour dates, such as launch
schedule, hurricane threats, facility impacts and other considerations. Please be sure to
monitor the NASA app for any upcoming launches that you might be able to view while you are
here. We will do our best to make this event as thrilling as possible!
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Award Categories and Recognition Awards

Award Categories Recognition Awards

Senior Teams: Overall Design, Build, and Demonstration Awards

15t Place Grand Champion $5,000.00
2" place Team $2,500.00
3'd Place Team $1,000.00

Underclassmen Teams: Overall Design, Build, and Demonstration Awards

15t Place Grand Champion $3,000.00
2" place Team $1,500.00
3'd Place Team $750.00

Systems Engineering Paper (Senior Teams)
15t Place Team $500.00

Technical Paper (Underclassmen Teams)
15t Place Team $500.00

Poster Presentations Award
15t Place Senior Team $500.00
15t Place Underclassmen Team $500.00

NASA' 2023 NASA MINDS Awards Ceremony ¥

ERESNG

E STATE UCse SSU

Bunker Hill Community College
The Gaia Initiative

Grand Champion
Design, Build & Demonstration
§ NASAMINDS ‘ Underclassmen Division
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V. Submitting Your Project to NASA

Team applications must be submitted through the STEM Gateway as outlined in the Phase 1
Section under the “Submitting your Application” heading.

Once a team’s application is accepted, the team lead will receive an invitation to a Canvas
course for NASA MINDS 2025. All deliverables must be submitted through Canvas prior to the
deadlines established by the timeline. Each deliverable assignment submission is contained
within a Canvas “module” alongside other important information. The deliverable assignment
file upload will not unlock until the following steps are taken:

1. View the Canvas module page. This will have instructions specific to the deliverable
and a copy of the rubric.

2. Watch the deliverable tutorial video. All deliverables other than the project video will
have a corresponding tutorial video. The tutorial videos contain important information,
such as a review of the rubric, tips for success, and common errors to avoid.

3. Pass the deliverable quiz. All deliverables other than the project video will have a
corresponding quiz. Each quiz must be passed before the deliverable can be submitted.

4. Submit your deliverable. Once you pass the quiz, you will automatically be granted
access to the deliverable assignment submission. Submit your Deliverable as a PDF prior
to the deadline.

Mioe. 2023 NASA MINDS Awards Ceremony M

= ST ucse SSU

University of North Texas, Send that Rover Over

Grand Champion Design, Build and Demonstration
Senior Division
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VI. General Information

All issues will be forwarded to the NASA MINDS Project Manager for resolution of any NASA
MINDS disputes.

The NASA MINDS Project Manager and Lead Judges shall have final authority for all decisions.

Frequently Asked Questions

The FAQ portion of this document in Appendix Z is updated regularly. It is the responsibility of
the teams to read, understand, and abide by all of the rules, rubrics, and FAQs, communicate
with NASA’s representatives, and complete all forms.

Send questions about the application, rules and rubrics to NASA MINDS at:

ksc-nasa-minds@mail.nasa.gov

These rules and rubrics are subject to updates at any time. It is the responsibility of the teams
to stay current. We will communicate any changes via contact with the team leads and faculty.
All team instructions regarding deliverables will be available after you are accepted as a NASA
MINDS team.
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Appendix A: Acronyms

Acronym Meaning

AANAPISI Asian-American and Native American Pacific Islander
Serving Institutions

ANNHSI Alaska Native and Native Hawaiian-Serving Institutions

CDR Critical Design Review

FAQ Frequently Asked Questions

HBCU Historically Black Colleges and Universities

HEO Human Exploration and Operations

HSI Hispanic Serving Institutions

ISS International Space Station

JPL Jet Propulsion Laboratory

KSC Kennedy Space Center

MINDS MUREP Innovative New Designs for Space

MSI Minority Serving Institution

MUREP Minority University Research and Education Project

NASNTI Native American-Serving Nontribal Institutions

OSTEM Office of STEM Engagement

PBI Predominately Black Institutions

PDR Preliminary Design Review

PPE Personal Protective Equipment

SCaN Space Communications and Navigation

SE Systems Engineering

SRR System Requirements Review

STEM Science, Technology, Engineering and Math

TCU Tribal Colleges and Universities
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echnical Resources,

Appendix B: Useful Links and Website

This is NOT a comprehensive list. Students are encouraged to do their own research and utilize
their own resources. This is a starting point for your journey!

To keep track of the launch schedule check here.

he Artemis Program

What is the Artemis Program?
NASA is committed to landing American astronauts, including
the first woman and the next man, on the Moon by 2024. To
accomplish this, the agency is implementing the Artemis lunar
exploration program, which will require a vast array of new and
innovative technologies. The Artemis program seeks to establish
AQTE M I S sustainable missions by 2028. The technological breakthroughs
and knowledge gained from building a presence on the Moon,
will be leveraged to help NASA take the next giant leap —

sending astronauts to Mars.

Artemis program Orion Spacecraft

Space Launch System Artemis | Mission

Want to watch some inspiring and informational videos? Check out these links.

We Go as the Artemis Generation We Go Together

Why the Moon? Are You Ready?

We Are NASA Dreamed of This

We Are Going How Are We Going to the Moon
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Exploration Systems

Space Launch System
Orion Spacecraft
Exploration Ground Systems
Gateway Space Station
Commercial Space
Commercial Crew Program
International Space Station
Research and Technology
Lunar Surface Innovation Initiative
Space Technology Research and Development
Human Research Program
Operations
Launch Services
Rocket Propulsion Test
Space Communications and Navigation (SCaN)

Swamp Works
In-Situ Resource Utilization

NASA Office of STEM Engagement

NASA OSTEM Engagement resources for Educators and Students:
https://www.nasa.gov/learning-resources/stem-engagement/

Apply for internships: http://intern.nasa.gov

Review NASA Artemis Challenges: https://www.nasa.gov/learning-resources/join-artemis/

MSI Capability Gateway: https://msiexchange.nasa.gov/

New to Coding? Need to Brush up?

Links for learning C++ https://www.learncpp.com/

Learn Java: https://www.codecademy.com/learn/learn-java

Learn LabVIEW: http://www.ni.com/academic/students/learn-labview/

Other Technical Skills

Undergraduate course materials in NASA Systems Engineering: www.spacese.spacegrant.org
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Systems Engineering for University-level Engineering Projects and Competitions Video Series:

This series introduces the key products and techniques of systems engineering and how to
apply them on your project.
https://www.youtube.com/playlist?list=PLStC43yAV6zRhiTcHM4x5pFle-ODXs2Ht

Technical papers for conferences:
https://www.ieee.org/conferences/publishing/templates.html and https://www.ieee-
pes.org/templates-and-sample-of-pes-technical-papers.

Poster templates:
For Latex:

https://www.overleaf.com/articles/the-flyby-model-of-chondrule-formation-an-investigation-
into-the-viability-ofgranoblastic-olivine-aggregates-as-type-i-chondrule-precursor-
material/wbcdppbrfbpn

For Microsoft PowerPoint:

https://templates.office.com/en-US/Poster-blue-and-brown-design-TM00001023

North Carolina State University has helpful advice on how to create an effective poster
presentation: https://projects.ncsu.edu/project/posters/index.html

“How to Create a Research Poster: Poster Basics”: https://guides.nyu.edu/posters.

NOTE: All links provided throughout this document were active at the time of publication.
These links are provided as potential team resources, and NASA is not responsible for the
content provided on external pages.

If any links are no longer active, please report them to ksc-nasa-minds@mail.nasa.gov.
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Appendix C: Application Template

Team Leads will need to fill out an application template and upload it to the NASA Gateway
system. This application MUST be completed online in order to be eligible for NASA MINDS
2025. Email submissions will NOT be accepted under any circumstances.

Please read all details carefully in the application and follow all instructions when applying and
submitting your application.

The application must be submitted to the NASA STEM Gateway prior to the deadline. Be sure
to attach the required documents to the application. A set of instructions for completing your
Gateway application are included in Appendix E. The two documents that must be attached to
the Gateway Application are the Application Template and the Faculty Advisor Letter. The
Requirements for the Faculty Advisor letter are outlined in Appendix D.

The Application Template has 3 parts. Teams can find the Application Template on the NASA
MINDS website. The checklist is the first part of the template. The team must complete every
element on the checklist and mark it as complete on the application document.

The application form is the second part of the template. It requires the following information:

e Official School Name

e Team Name

e Student Team Lead Name and Email Address

e Your school MSI classification

e Name of Faculty Advisor and Email

e Signed Letter from Faculty Advisor (see Appendix D)

e Name of Collaborating School and Faculty (if applicable, this is optional)

The proposal section is the final part of the template. It will require the following information:

e Title of your team's Proposed Project (15 words max)

e Technology terms corresponding with the project (10 words max)

e Description of what you plan to design and build, including what technological gap or
problem this project seeks to address (500 words min to 1,000 words max)

e Executive Summary (100 words max)

e How does this project support the NASA's Artemis Mission? (25 words min to 100 words
max)
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Appendix D: Faculty Advisor Letter

When teams submit an application in Gateway, it must include a signed letter from the team’s
faculty advisor. The faculty member will receive a $1,000 stipend upon successful completion
of the project.

After acceptance as a NASA MINDS team, NASA will request from the faculty, a list of students
registered with the university who will be participating in the project, certifying that the
students are enrolled at the university and are in good standing.

The faculty advisor letter must include the following:

e A statement that the college/university is aware of and in support of the team’s
participation in this design project.

e A statement that they have agreed to serve as the team’s Faculty Advisor for the
duration of the project.

e The faculty must agree to track and manage the $1500 funding provided to the team to
design and build the project.

e The letter must be on the college/university’s letterhead.

e The letter must be signed by the faculty advisor.
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Appendix E: Gateway Application Instructions

This Appendix contains the instructions for completing your NASA MINDS 2025 application in
the NASA STEM Gateway. Be sure to follow these instructions carefully to ensure your
application is marked as complete.

1. Go tothe NASA STEM Gateway Engagement Opening for the Current Year of NASA
MINDS, and press the “Apply” button

e NASA CATEWAY

“ ummer Challonges Tost 1
B0 ) beran o A Ensbanges

About this epportunity

Figure 1 - Screenshot of a Sample Gateway Engagment Opening. The “Apply” button is in the top right corner

2. Enter Institution Information

2.1. Search for your Institution under the “Lead Institution” field and select it.
Be sure to use your Academic Institution’s official name.

Invite Participant or Team Member(s)

Institution Infermation ' +

Team Member Agpications (0}

B} Ergagement Affiiatons 0)
Propasas (0)

Files (0)

Figure 2 - Institution Information Screenshot
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2.1.1. If you can’t find your institution by searching, Select the “Can’t
find my institution” checkbox, and enter the institution’s official name
and address.

=] Aemiaton
L P-1511841

Invite Participant or Team Member(s)

Institution Information ¥

[E] Team Member Apclicatins (01

B3 Ersuemen Afiaiors ()

o

Figure 3 — Can’t find my Institution Gateway Screenshot

2.2 Select whether there are any participating institutions to add. If your
school is collaborating with another school, you want to select “Yes” here.
Otherwise, select “No.”

2.3. Press the Next button

2.3.1. If you clicked yes, search for the collaborating school to add to the
“Participating Institution” field.
2.3.2. If you can’t find the collaborating school, check the “Can’t find my
Institution” box, and enter the Institution’s official name and address.
2.3.3.  Press “Next” to move to the next screen.

Invits Partcipant or Taam Wambess)

Institution Information +

Figure 4 - Participating Institution Search Screen.

3. Enter Team Information
3.1. Enter your team’s name in the “Team Name” Field. Be sure it matches the “Team
Name” field on your application document.
3.2. Enter your Faculty Advisor’s Information
3.3. Enter your Team Lead information.
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3.4. Click the “Next” button to continue.
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e - e

Supporling Documenis

Team Information

Toom L ead Nams

Invite Participant or Team Member(s)

2 FIRST NAME LAST NAME emai

[E] Team Member Applications (0)

B Engagement Affiations (2)

Propasals (0)

0 o

L Uplasd Fies

01 g fles

Figure 5 - Team Information entry Screenshot

4. Inviting Team Members

4.1. You do not need to invite all your team members at once. You will have the ability to
register additional team members in Gateway after submitting the application.

4.2. You must invite your Faculty Advisor to the team before submitting your application.

4.3. To invite a team member, enter their First Name, Last Name, and Email address, then
click the “send invite” button. It is recommended to only send a maximum of 5

invitations at once.

Team Member

Invite Participant or Team Member(s)

\\\\\

a8 e +

Invite Participant or Team Mamber(s)

[E] Toam Member Applicatons 1)

B trgsgement Afstions (2)

[3 Prosesals (0)

3 rresm i

Figure 6 - Invite Participant or Team Member(s) screenshot

4.4. Members you invite will receive an invitation. If your team member does not have a
completed NASA STEM Gateway profile, they will be required to complete registration.
Team members that do have a completed profile will be asked to log in and review
their profile information. Once their profile is complete, they will be members of your

team.

NOTE: Please ensure all team members are invited by the team lead, rather than

completing duplicate applications.
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E Team Member Applications (2)

Application Name Applicant Application Status
APP-15T1842 Team Member1 Invitation Sent v
APP-1511843 Morgan TestStudent Invitation Sent -

View All

Figure 7 - Screenshot showing team member Application Status

4.5. When you have invited your team members, click the next button to progress to the

next screen. You will still be able to invite additional members after submitting your
application using the Invite Component.

Invite Participant or Team Member(s)

# FIRST NAME LAST NAME EMAIL
1 —

Send Invite(s)

Figure 8 - Invite Component Screenshot. Team lead will have access to this tool after the Application period closes to invite new
team members.
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5. Attach Proposal Files — Application Document and Faculty Advisor Letter
5.1. Attaching a Proposal is required for the application to be considered complete. Please
Check “Yes,” then click the “Next” button to progress to the next screen. You must
attach your completed Application Template and your faculty advisor to the proposal.

+ Follow | WithorawAppliestion  Printable View

Application
APP-1511841

*Do you have a proposal to upload?

cation Staws Tm
Incompiets Tes 2024

Invite Participant or Team Member(s)

& FIRST NAME LAST NAME EMAIL

Proposal

[5] Team Member Applications (2)

Prvacy Act Statement

WiewAll

Figure 9 - Screenshot of Proposal upload selection screen. Select "YES"

5.2. Click the Upload Files button or drag your file to the Drop Files Area to upload proposal

file. This is where you should upload your completed Application Template as a PDF.

‘‘‘‘‘‘

Appicant
Test Leamer 1

Engagemen Opening
Summer Challenges Test 1

+ Follow | Wihdraw Appication  Printable View

Aoplication Status Term
Incomplete Test Session 2024

osal b

s | Ordrop fles

al by
fleto the upload area, or clck the button and select the file from your device.

additional proposals to add?

Invite Participant or Team Member(s)

# FIRST NAME LAST NAME EMAIL

Proposal

Send Invite(s)

[E) Team Member Applications (2)

Application Name Applicant Application Status

APP-1511842 Team Member1 Invitation Sent

APP-1511843 Morgan TestStudent Invitation Sent

:
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5.3. Click the “Done” button once the files have finished uploading.

Upload Files

Generic Test.docx
Doc 1M1 KB

1 of 1 file uploaded

Figure 11 - Screenshot of window verifying file upload is complete

5.4. Check “Yes” to upload additional proposal files

Application . -
APP-1511841 + Follw | Wihdraw Appication | Pritabla Viow
Pepicant pokcaton Stahs Ten
Test Leamer 1 Incomplete Test Session 2024
GEEES - TR
it Paripan Toam Werbar)
# FIRST NAME LAST NAME EaaL
Proposal 1 +
Pleass upload your Proposal by
1. Dragging your proposal e to the ugload area, or click the bution and select the fle from your device. Send invita(s)
2 click Tinish
Uplond yaur propessl
&, UplosdFiss | Or crop fiss [E] Team Wember Applications (2)
“Doyeu ditonal proposals 1 add?
Yas Application Name Applicont Application Status
He APP-ASIBAZ Taam Werhert Ivikatian Sent
APPASBH Morgan TestStudant vtaon Ssnt
[
View At

Figure 12 - Proposal File Upload Screen will show again once you press done. Select "Yes" to upload additional documents.

5.5. click the upload files button or drag your file to the Drop Files Area to upload your
faculty letter as a PDF.

5.6. Click the “Done” button once the files have finished uploading.

5.7. Check “No” for additional proposal files once all the required files have been uploaded.
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6.1. You do not need to upload anything in the “Supporting Documents” Section.

6.2. Click the Next button in the lower-right corner to continue to the n

L

B) v ) tewssam ) semms

Supperting Documents

[E) o b Appications 2)

+ Fomn

ext screen.

Invite Participant or Team Member(s!

Figure 13 - Supporting Documents File Upload screen. You do not need to upload anything here.

7. Answer “How did you hear about us?”

checking the appropriate box(es).

E “pplication
APP-1511841

Applcan
Test Leamer 1

Agpbcation Stabas
Incomplete Test Session 2024

7.1. Answer How did you learn about this NASA STEM Engagement Opportunity? by

Application Nams.

APP-1511843

[E] Team Member Applications (2)

B Engagement Affiiatons (2)

e
How Did You Hear About Us +

Applicont

Application Status

Maorgan TestStudent

Initation Sent

Figure 14 - "How Did You Hear About Us?" question Screen.

7.2. Click the Next button to continue to the next screen.
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8. Review and Submit Application

8.1. Review the application, make any necessary edits by navigating to the relevant section.
8.2. When finished reviewing, Click on the Next button in the lower-right corner to submit

the application.

Application " VWithdraw Application | Printabla Vi
APP-1511841 4 Follow | Withdraw Appication  Printabla View
Apgucan Engagemen Speneg Apphcaten Status Term
Test Leamer 1 Summer Challenges Test 1 incompiete Test Session 2024
) e )
i Parantor T Merbor)
® FIRSTMAME  LASTMAME  EMAIL
Review & Submit 1 +
Review the information you have entered and verily that & is accurate 1o the best of your knowledge. Cicking Next on 11vs page wil submd
your appiicationiregisiration. Se sure ta feview your entries In the section in addition to the sections that may appear 1o the right or bekaw ‘Sead lvinds)
ine Next bution - Team bembers, Engagement Afiiations (Participating Institutions), Proposal, and Fikes (Supporting Documents). It you
have enered the INformation to your salisfaction, SUBMIt your APRICAlIONTEg:rabon. By SULMITING this applcatonregisiration, you
centfy at the informaticn prowided is true and comect

Application Dals [E] Team Member Applications (2)

Mar 25, 2028 ™

F— Application N...  Applicant Application Sta...

Toam Numbar 1 APPASTBAZ  TeamMemberl  Initaon Sent -
o Lkc APPASMBAT  Morgan TestStu . Initation Sent -
Fst Nams: Vi A1

Team
Last har

e B Engagement Affiiations (2)

Lesd
Emat Engagement ..  Account Type

team@test com ENAF000T14D  TheUniversityo.. Lesdimstiuion =
Phona ENAF0OTI41  TheUriversiyo..  Paricpatinginst . =

288555713

e AL
Faculty Avisor
Fist Name
Proposals (2) [
Faculy [ Proposals (2)
Last Name Propasal Name  Crested Date Student

il Prop-001322 3252024, 1108, TestLeamar 1 -
Emel Prop-001323 V252024, 1105, TestLaamer 1 -

sidfa@test com

View A1
Phona
TIPS
0 Files ) Add Fies
[
& Upload Fles
Privacy Act Statement O cop fiss

Figure 15 - Review & Submit Screen. This Screen allows you to verify the information is correct prior to submitting.

9. Confirm Submission

9.1. Once you submit your application, you should see the screen shown in Figure 16. Once

you see the submission confirmation, you may close the window.
EEEE.

+ Folon || Viihiraw Agpicaion Pritatle View

Engagment cpeneg apictin stz
Summer Cratenges Test 1 Suamiied

-

st Leamer Test Session 2024

Thank you for your submission
‘You may now navigate away from this page.

Invite Participant or Team Member(s)

rvary A Statement

[E) Team Member Applications (2)

Viewsn

Figure 16 - Submission Confirmation Screenshot. Once this screen shows, your application has been submitted.
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Appendix X: Safety

General Safety Guidelines:

e Follow safe work practices, safe use of all hand tools, and maintain a healthy attitude
regarding safety. Encourage safe behaviors with everyone around you. Always walk
and work in a controlled and thoughtful manner.

e Use personal protective equipment (PPE), safeguards, and other safety equipment as
required, such as eye protection and hearing protection.

o Wear closed-toe/closed-heel shoes where needed. In some cases, safety shoes
or toe guards are appropriate for areas where heavy objects can fall on your
foot.

o Hand protection such as gloves are designed to protect against heat, electrical,
chemical, and mechanical hazards.

o Wear eye protection such as safety glasses or goggles in the following situations:

=  When doing any work such as grinding, drilling, soldering, cutting,
welding, etc.

=  When there is risk of exposure to flying particles or chemical exposure
(such as splashes, splatters, and sprays).

e De-energize equipment as needed before working on components. Disconnect the
hardware from the electric power source.

e Ensure that team members are not wearing ties, loose clothing, jewelry, or hanging key
chains when near or working on moving or rotating machinery. Tie hair back or cover it.

e Use the right tool for the right job, do not take short cuts. Before using any tool, check
to see if it is in good condition. Don’t use defective, dull, or broken tools. Store sharp-
edged or pointed tools in a safe place.

e Maintain a clean, neat, and orderly workstation at all times, including tidy storage of
personal belongings and equipment.

o Are heavy or bulky items stored below shoulder level?

o Are floors free of slipping and tripping hazards?

o Are all light fixtures functional?

o lIsillumination level sufficient for the detail of work performed?

e Make sure you know where the fire exits, fire extinguishers and eyewash stations are
located.
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This is not a comprehensive list but can serve as a quick safety checklist of your workstations.

Always ensure that you have checked on the safety regulations specific to your work area and
that you adhere to them at all times.

A) HAND & PORTABLE TOOLS

_______Are powered tools in good condition with no evidence of damage?

______Aretools properly stored when not in use?

____ Areguards and safety devices in place and operational?

B) CHEMICALS

______Are chemical containers properly labeled, in good condition, with no sign of damage?
_______Are MSDSs posted/readily available and team members aware?

C) ELECTRICAL

Are cords and plugs free of broken insulation, exposed wiring, and provided with
grounded connections, or double insulated?

______Areelectrical outlets overloaded? (1 power strip used per outlet)
____Are batteries visibly ok, terminals not bent, and no cracks in case?
D) THE WORK STATION

______Isteam equipment within the designated space? Aisle clear?
_______Isthe area free of slipping and tripping hazards?

_____Isthe storage of materials orderly?

____Arethe work surfaces neat and uncluttered?

E) PERSONAL PROTECTIVE EQUIPMENT

Is PPE (such as gloves, closed shoes, goggles, etc.) available and worn by team members
where required/posted?

Is PPE properly maintained and stored?
F) RESPECT OF STORED ENERGY DANGERS
Ensure that no one is working on components while they are energized.
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Ensure energy sources are removed once the team is done working for the day.
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Appendix Y: Rules and Rubrics Updates

Appendix Y — 2025 Rules and Rubrics Updates

Summary of change Date updated

Rev Basic 9/20/23
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Appendix Z: Frequently Asked Questions

1.

2.

5.

What college and universities are eligible to participate in NASA MINDS?

Any college or university which has been designated as an MSl is eligible to apply. If you
do not know if your college or university is an MSI, you can ask your Administrative
office OR check the PDF list on the MUREP site.

This sounds like a lot of work. What will | get out of it as a student?

If you ever dreamed of working for NASA or an aerospace contractor, this is one of the
best ways to get a head start. You'll be working on technologies of relevance to NASA,
your work will be reviewed by NASA subject matter experts, and your participation will
make you stand out from your peers. Employers want to hire students with "real world"
experience, and the proven ability to contribute as a member of a team.

Can we use our senior design projects to participate in this program?
Yes, this is allowed and encouraged.
Can one or more universities partner together to form a team?

Yes. This is allowed provided that:

1) all the universities and colleges that form the team must be MSlIs

2) There must be a plan to collaborate allowing for full participation from both schools.
3) Each college / university has a designated faculty advisor.

4) Even if multiple universities and colleges form a team, the maximum amount of funds
available for faculty will still be $1,000 total, and the maximum amount of funds
available for the team's build will still be $1,500.

5) If you are a 4-year MSI with a non-MSI feeder community college, this may potentially
be allowed as a collaboration. Please contact us to obtain a waiver.
Can high school students participate?

Unfortunately, only high school students who are dual-enrolled for academic credit at a
high school and college/university are eligible to participate. Dual-enrolled high school
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students should be classified as college freshmen on the team roster. High school
students not in a dual-enrollment program are not eligible at this time, although the
team can choose to mentor high school students as a part of this process.

6. Are international students enrolled in MSI institutions in the US eligible to join our
team?

Yes. Any student enrolled at your MSl is eligible to be on the team.
7. Can non-US citizens who are student team members receive prize money?

If your team is fortunate enough to win prize money, a transfer will be issued to your
institution. The faculty mentor, along with the institution would decide how the funds
are used. Some schools use it to improve labs, some fund educational activities (e.g.: a
trip to a related research facility), or to supplement expenses for the VIP Experience,
while others divide the money amongst team members. It’'s up to you how to use the
funds.

8. Is travel funding provided for the VIP Experience?

Yes, travel funds for the trip to Kennedy Space Center will be provided to the top two
winning teams, the Senior Grand Champion, and the Underclassmen Grand Champion.
The funding allocation will be up to $5000 per team.

9. Can part time students contribute to our team, or do all students need to be full time?
It is up to the faculty to decide if they want to allow part-time students to
participate. There is no requirement from NASA MINDS with regard to eligibility except
that they are enrolled at an MSI and are undergraduates in good standing.

10. Can we add or remove team members throughout the year?
Yes. Please note, ALL students must be registered in the NASA Gateway system to

receive a certificate and in order to qualify as a Finalist team. Your teams will receive
complete information on the NASA Gateway system.
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11.

12.

13.

14.

15.

16.

Can graduate students participate on the team?

Graduate students can serve as mentors; however, they cannot be part of the official
team.

Can we change our team designation? (Senior Team vs Underclassmen Team)

Teams that are changing their designation due to changes in team members are
required to notify NASA MINDS management no later than January 31.

Are colleges and universities outside the United States able to participate?

No, unfortunately not. NASA MINDS is reserved for MSls located within the United
States and its territories. If you are an international student you may want to consider
exploring NASA Internships and Fellowships as described HERE.

Is there a minimum length for the Technical Papers?

NASA MINDS intends your technical papers to follow standard conference formats, to
allow for submissions and presentations at technical conferences. There is no minimum
number of pages for the technical report, however, it must meet all required
specifications. The typical maximum number of pages for conference papers is 15
pages, unless specified otherwise by a designated conference official. (e.g. The IAS
Annual Meeting typically specifies their maximum paper length, as printed in their
Conference Record, shall be 8 pages.)

Is the proposal submission required to be from our university’s sponsored research
office? Can the students submit their proposal directly?

This is intended to be a student-led effort; therefore, the proposals shall come from the
student team lead, not the university’s sponsored research office.

Are there any financial reporting requirements for the NASA MINDS team funds?
What date should all the funds be expended?

There are no formal financial reporting requirements. The faculty stipend is contingent
upon successful completion of all components of the NASA MINDS project. Part of that
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17.

18.

19.

20.

includes certifying that the $1500 was expended as dictated in the rules. If there is a
surplus, it can be rolled over to next year.

What is the directive with regards to university overheads in the budget?

Since the proposals are received from students, and not the university’s sponsored
research office, the proposal would not include any university overhead.

What are the requirements for unexpended funds?

This decision can be determined by the faculty lead. You may choose to increase the
scope of the project to expend the remaining funds. You can either do that in the
current year, under the current team, for their learning purposes, even if you will not be
able to update your deliverables. However, if you are selected to present to the judges
during live presentations, you can explain the increase in scope.

OR, you can roll over the funds to next year (or a combo of both this year and

next). When your team submits a proposal for next year, sure to include that in your
proposal. You will not be penalized with a lower funding amount next year.

In all cases — the rules for allowable use of funds must be followed. Funds are to be
used as dictated in the rules. They cannot be used as student or faculty stipends,
awards, or for food or beverages for the students.

What format is required for the budgets?

There is no specific format required for the budget. The budget should clearly identify
what items you intend to purchase and the cost of each item. Provide a table that
includes: item description, cost per item, quantity of each item, and total cost for each
item. The budget narrative should describe what the items will be used for and how the
specific purchases support the completion of your project.

Can our team use our NASA MINDS project for other NASA student programs?

The intent of NASA MINDS is to support MSls in pursuing new and innovative projects
that are linked to NASA’s Artemis mission. NASA MINDS also understands that NASA,
Space Grant Consortiums, and other organizations may offer design/build programs for
MSlIs which support the advancement of various technologies. While it is not prohibited
to have elements of a NASA MINDS project that are also entered into another program,
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the NASA MINDS project itself must be a unique standalone project and not simply
duplicative. For instance, other programs that conclude at a design phase, and do not
offer a “build” phase, would not be duplicative because the NASA MINDS “build” phase
would make it a unique standalone project. Furthermore, the NASA MINDS project
cannot simply be a subset of a larger project, unless the NASA MINDS component
explores something unique and different that was not originally contemplated in the
larger project. If a NASA MINDS team has a Scope of Work that intersects with another
project the team is working on, the team should (a) explain how the NASA MINDS
project is a unique standalone effort, and (b) submit an overall budget in the Preliminary
Design Review that isolates how NASA MINDS funds will be spent, identifies how any
other outside funds will be used, and makes it clear that multiple programs are not
funding identical expenses.

21. What should be included in the budget?

The total actual costs for the entire project should be included in the budget. If the
budget exceeds $1,500 it is important for tracking purposes to reflect the total actual
budget. However, the maximum amount your team will be provided by NASA is $1,500.
Please note that the budget should clearly align to the scope of your proposed project.
If this project is part of a larger undertaking, do NOT include costs outside the scope of
your defined project. We need to be able to clearly correlate costs with scope.

If the budget is less than $1,500 this is acceptable. In this, case your team will only be
provided the amount requested in your budget. Please note, if your team requests less
than $1500 your team can NOT request the remaining funds at a later date. Future
funding requests will not be permitted.
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