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Requirements:

1. Build your habitat on a 22 x 28-inch foam board, posterboard, cardboard or
something similar.
Note -- the board can be cut into other shapes. Your lunar lava tube habitat
does not have to be a rectangular! But you can only use a total of 1 board.

2. You must have at least 1 moving part which can be moved by hand, a lever,
motorized or a similar method. It does not matter how it moves; it just needs
to move! The movement must be repeatable.

3. Components in the habitat model must be clearly labeled.

4. Habitat components shall be made from recyclable materials.

Constraints:
e Do not build the habitat taller than 24 inches.
e Use safe, non-perishable materials.
e Model parts must be securely attached to the board.

e Do not exceed $50 in purchasing supplies for building the model. Record of
purchases should be included in the Project Notebook.

Overview of Competition Deliverables

1. Introductory Video, 3 minutes maximum. (Activity 9)
STEM experts will provide feedback to teams based on this video.

2. 3D physical model of habitat with at least 1 moving part (Activity 12)

3. Video Presentation of model and other items, 5 min. maximum. (Activity 12)
STEM experts will use this video to judge the model and required items. Feedback
will be provided.

Competition]Judging

The final competition will be conducted via an online, conference-style presentation (no
more than 5 minutes). Judges will use the scoring rubric found at the end of this
handbook to evaluate the team projects.

Students will show their videos and answer questions from the judges. Winners will be
announced at the end of the conference.

HINT ... Refer to the scoring rubric on the following pages.
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4

5
Exceptional Quality.

Category & | Poor-Fair Quality. Fair-Average Average Quality. | Very Good Quality. Fulfills 100% of
Description | Fulfills 0% - 20% of | Quality. Fulfills 50% | Fulfills over 75% of Fulfills 100% of . .
) . ) ) requirements with
requirements. of requirements. requirements. requirements. ..
additional features
Physical 3D Model (35 Points)
Use of color, Use of color, Use of color, Use of color, Use of color,
graphics, shapes, |graphics, shapes, graphics, shapes, graphics, shapes, etc. |graphics, shapes, etc.
etc. are not etc. are somewhat [etc. are somewhat |are complimentary. |are complementary
complementary. [complimentary. complimentary. Aesthetics are nota |and aesthetically
Appearance |Aestheticsare a Aesthetics are However, the distraction from the [pleasing. Realistic
distraction from somewhat of a aesthetics are not a [model. elements are
the model. distraction from the |distraction from the included (flora, fauna,
model. model. landscape, etc.).
Few recycled At least 50% Between 50%-75% |More than 75% All most all recycled
materials used recycled materials |recycled. Some recycled. Some materials. Exceptional
and/or over used. Little variety and creative |variety and creative |variety and creative
Use of allotted budget. creativity and modification. modification. Within [modifications. Within
Recycled variety. Little Within budget. budget. budget.
Materials attempt to modify
materials. Within
allotted budget.
Habitat scale is Scale inconsistent  [Appropriate scale |Good scale Scale is consistently
inappropriate for [throughout model. [throughout model. |consistently applied |applied through the
Scale a.nd model. Did not Few throughout model. A |model. No
Footprint remain in required inconsistencies. few scale exceptions. |exceptions.
footprint.
Poor quality of Habitat is put Average quality and |Good construction High quality

Construction /
Workmanship

construction.

together but has
some problems with
construction and
workmanship.

workmanship.

and workmanship.
Habitat is sturdy and
well put together.

construction and
workmanship.
Habitat is well built
and can withstand
'harsh environments.'

Components of the

Components of the

Components of the

Components of the

Components of the

habitat are random | habitat are habitat are habitat are highly habitat are creatively
with no reasoning |somewhat organized and organized regarding [and highly organized
Planning or purpose. organized but not  |consistent reasoning and regarding reasoning
consistent regarding |regarding reasoning|purpose. and purpose.
reasoning and and purpose.
purpose.
There is one There are at most | There are more Critical components |Critical components
componentinthe [twocomponentsin [thantwo of the habitat that of the habitat that
habitat that the habitat that componentsin the [supportthe safety & [support the safety &
Mission: Safety | s\, 0ort the safety [support the safety & |habitat that support|health/wellness of  |health/wellness of
and health / (,4 health/wellness of |the safety & the astronaut are the astronaut are

wellness

health/wellness of
the astronaut.

the astronautin the
habitat.

health/wellness of
the astronaut are
present.

present.

clearly and creatively
present.
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Category &
Description

1
Poor-Fair
Quality. Fulfills
0% - 20% of
requirements.

2
Fair-Average
Quality. Fulfills
50% of
requirements.

3
Average Quality.
Fulfills over 75% of
requirements.

4
Very Good Quality.
Fulfills 100% of
requirements.

5
Exceptional Quality.
Fulfills 100% of
requirements with
additional features

Physical 3D Model (35 Points)

There is one There are at most |There are more Critical components to|Critical and
componentin two components in |than two support astronautsin |innovative
Mission: Support the habitat that |the habitat that components of the |conducting s_cience components of the
to Science and support support astronauts [habitat that support |and exploration are  [habitat that support
Exploration astronauts in in conducting astronautsin clearly presentin the |astronautsin
efforts conducting science and conducting science [habitat. conducting science
science and exploration. and exploration. and exploration are
exploration. clearly present.
Research and Rationale (15 points max.)
Very little Minimal Average knowledge |Very good knowledge |Above average
knowledge of knowledge of the |of the Mooniis of the Mooniis knowledge of the
the Moon is Moon is conveyed. |conveyed such as conveyed to include |Moonis conveyed to
Knowledge of the conveyed. proper use of possible locations of [include resources
Moon regolith, accurate water and resources. |and minerals and
temperatures and potential habitat
atmospheric sites.
conditions, etc.
Very little Minimal Average knowledge |Very Good knowledge [Above average

knowledge of

knowledge of the

of lunar lava tubes

of lunar lava tubes is

knowledge of lunar

Knowledge of |lunar lava tubes [lunarlava tubesis |is conveyed conveyed to include [lava tubes is
Lunar Lava Tubes |is conveyed. conveyed. including benefits  |hazards and conveyed additional
for habitat. challenges for habitat. |research is evident.
Very little Minimal amount of | Average amount of |Very good amount of [An exceptional

Application of
Moon and lunar
lava tubes to
rationalize
habitat
components

application of
knowledge is
applied or
conveyed.

knowledge is
applied and
conveyed (such as
one characteristic
is applied and
conveyed).

knowledge is
applied and
conveyed (such as
two-three
characteristics are
applied and
conveyed).

knowledge is applied
and conveyed (such as
more than four
characteristics are
applied and
conveyed).

amount of
knowledge is applied
and conveyed.

Moving Part (10 points max.)

One moving part

One moving part.

One moving part.

At least one moving

More than one

that does not Fair quality (only |Good quality. Can |part. Good quality. moving part.
Innovation and |function as moves one time). |move more than Has repeatable Excellent quality.
quality designed. once. Little movement. Repeatable
innovation. Innovative. movement. Highly
innovative.
Relation to Moving partis |Moving part is Moving part is At least one moving |More than one
design and cosmetic with no [loosely related to |closely related to part is essential to the [moving part is
function of relationshipto [the habitat. the habitat. habitat. essential to the

habitat

the habitat.

habitat.
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1 2 5
3 4
Poor-Fair Fair-Average Exceptional Quality.
Category & ] ! . I ) v g Average Quality. Very Good Quality. xcep _I Quality
Descriotion Quality. Fulfills Quality. Fulfills Fulfills over 75% of Fulfills 100% of Fulfills 100% of
. 0% - 20% of 50% of ) ° . > requirements with
. . requirements. requirements. ..
requirements. requirements. additional features
Project Notebook (10 points max.)
Some evidence of
Project Some evidence of [project management, |Good documentation .
. . . . . . Documentation of
Project management project planning, |such as a revised of the entire project .
. . . . . . project management
Management |[document is such as initial schedule/design as [life cycle including .
e o . . throughout the entire
Documenta- |[difficult to schedule or initial [the project schedule/design L
. . . ) . project is thoroughly
tion discern in the design/concept, or |progressed. Some revisions. Good .
- i . . kept and organized.
notebook. receipts. receipts and evidence|budget tracking.
of a budget.
Some evidence of [Some evidence of Good evidence of the [Records of the EDP
] ] EDP such as initial |EDP such as revised |EDP such as design throughout the entire
Engineering [EDP records are

Design Process

difficult to

research/notes,

design based on

revisions, testing

project are

brainstorming, or |mentor feedback, or |process and results, as [thoroughl
(EDP) Records |discern. L & oy P . gny
initial building notes, as the |the project documented and
design/concept. project progressed. |progressed. organized.
Team Mission Patch (10 points max.)
The team or Team or mission Team and mission are

Reflection of

mission are not

are minimally

Team and mission are

Team and mission are

clearly conveyed in

team and minimally conveyed |clearly conveyed in
.. reflected in the [reflected in the . Y y Y y the patch, uniquely
mission in the patch. the patch. ;
patch. patch. and creatively.
Patch design
Patch designis |. & Patch design . Patch design
> illustrates some . Patch designis a good |. ,
.. not a creative . illustrates average . . illustrates creative
Creativity creativity and creative reflection of

reflection of the
habitat mission.

minimally reflects
the mission.

creativity and the
mission.

the mission.

use of space and
symbolism.

Presentation & Teamwork (10 points max.)

Presentation

Presentation is
poorly organized
with very little
shown of the

Somewhat

organized. Most of

the major habitat

Good organization.
Most of the major
habitat components
are featured with

Good organization.
Most of the major
habitat components
are featured with

Extremely well
organized. All major
habitat components
are creatively

Deliver , components are . sufficient supportin ,
y habitat. Very P , some supporting . pp g featured with
. ) featured. Little ) i, detail. Transitions . .
little supporting . . detail. Transitions sufficient supporting
. . supporting detail. were clear and .
detail provided. could be smoother. detail.
smooth.
. . Excellent
Small amount of |Some evidence of |Good collaboration, |Very good .
. . . . collaboration,
evidence of collaborationand [support and sharing |collaboration, support .
. ) ) support and sharing
collaboration sharing amongst amongst team and sharing amongst amonest team
Quality of |amongstteam [team members. members. Knowledge |team members. g .
. members. Equivalent
Teamwork [members.One |Knowledge appears|appears unequal. All |Equivalent knowledge

or two members
dominated the
presentation.

unequal. One or
two members
dominated.

members
participated in the
presentation.

level for most. All
members participated
in the presentation.

knowledge level for
all. All members

participated equally
in the presentation.
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