Introduction to the Journey through the Univers@rogram
and the
Building a Permanent Human Presence in Spabtodule’s
Grade K-4 Lessons

1. The Program

Journey through the Universe(http://journeythroughtheuniverse.gris a national scienceeducation
initiative that engagesntire communities—studentgeachersfamilies, and the public—usingeducation
programsin spaceexplorationandthe spacesciencego inspire and captivate. The initiative embraceghe
notion that—it takes a community to educate a child.

Journeythrough the Universe programmingis tailored to a community’s strategicneedsin science,
technology,engineeringand mathematic{STEM) education,andis a frameworkfor partnershipbetween
schooldistricts, museumsand sciencecenters,collegesand universities,civic and businessorganizations,
and the public. The cornerstone philosophy for all programmingnspire... then educate.

2. The Grade K-12Building a Permanent Human Presence in SpaEeducation Module

Building a PermanentHuman Presencein Spaceis one of severalEducationModulesdevelopedfor the
Journeythroughthe Universeprogram. The Module containsactivities at threegradelevels (K-4, 5-8, 9-
12). Eachgradelevel packageis calledan Education Unit. The Module alsoincludesone Family and
Home activity, and one activity on the Process of Science. Both are suitable for use at all grade levels.

The United Statesand its partnersaroundthe world are building an InternationalSpaceStation (ISS),

arguablythe most sophisticatecengineeringproject ever undertakenlSS will provide a permanentiuman
presencen low Earthorbit. The scientific motivationfor developinglSS derivesfrom the extremenatureof

the spaceenvironmentrelative to what we experiencehereon Earth. ISS providesresearchersong-term
accessto space,with its extremetemperaturevariation; near vacuumconditions; pervasivehigh-energy
radiation;andfree-fall conditionsthat producethe experienceof ‘weightlessness’.If humansareto extend
their presencebeyond Earth, thesechallengesto life in spacemust be overcome,and ISS providesa

laboratory for such research.

Substantiahationalinvestmentin ISSis groundedn a broadsetof needsto explorebeyondthe confinesof
our own home. Motivations for why we exploreare as old asthe humanrace,and shouldbe studiedif
students are truly going to understand what drives exploratienamgfrontier of human activity.

Motivation, however,is not enoughfor ISS to be realized. How we build a permanenhumanpresencen
space requires significant engineering ‘know-how’ to both lift payloads into orbit and build space habitats.

Therefore the storyline approach adopted for this Module is to address three questions at each grade level:
* What is the space environment like?
* Why do people want to go into space?
« How will we build a place to live in space?

Each grade-level Education Unit has a lesson addressing each of these questions.

3. TheBuilding a Permanent Human Presence in SpaGgade K-4 Lessons

This documentprovidesa descriptionof eachlessonand the embeddednquiry-basedactivities for the
Building a PermanentHuman Presencein Spaceelementary school (grade K-4) EducationUnit. Also
provided are connections to graded Wational Science Education Standards.




BULDING A PERMANENT HUMAN PRESENCE IN SPACE:
THE K—4 EDUCATION UNIT PROGRESSION

Lesson Title Lesson Description
Lesson 1: There’s Storyline question addressed: What is the space environment like?
More to Light than
Meets the Eye Students will explore the concept that not all light is visible to the human eye.

Although UV light is not visible, it can still be harmful, causing sunburns or
skin cancer. Students will use special beads to detect UV light around the
school. They will then conduct an experiment to determine what types of
materials are best for blocking UV light on Earth, as well as in space.

Lesson 2: Exploration | Storyline question addressed: Why do people want to go into space?
Yesterday and Today
Throughout human history, people have demonstrated a desire to explore.
From Ferdinand Magellan through Lewis and Clark to modern-day explorers
such as Robert Ballard (who discovered the remains of the Titanic), people are
continually pushing the boundaries of their knowledge and abilities. In this
lesson, students will investigate the nature of explorations past and present,
and identify traits of two very different explorers.

Lesson 3: Solar Storyline question addressed: How will we build a place to live in space?
Arrays for the Space
Station Engineers must come up with unique designs when developing devices that

will be used in space. These designs must meet the demands of the space
environment and the limitations of rockets available to launch payloads into
orbit. One such challenge is the design of the solar arrays for the International
Space Station. In this lesson, students will compare the operating life of solar
cells to batteries. They then will use models of the solar arrays and the cargo
bay of the Space Shuttle to explore safe, effective ways to package solar arrays
for transport into space.




CONNECTION TO STANDARDS

This Education Unit has been mapped to the National Science Education Standards (National Research
Council, National Academy Press, Washington, DC, 1996). A complete explanation of the Standards
can be found at: http:/ / www.nap.edu/html/nses/html/. Core standards for each lesson are indicated
by a “v*; related standards are indicated by an “x."

EDUCATION STANDARDS IN

BUILDING A PERMANENT HUMAN PRESENCE IN SPACE
K-4 EDUCATION UNIT

National Science Education Standards
()
> < o Q
i g | £ £ 5
£g s5 | s 5<
B R als G &
o ® efirs! o 9 ]
=} S 9 = S .0
T 9 < & Y < =
= CT) > TN T T
n g = g3 ==
9} [l e 8 ©
95} » a &
0 = S .
"%ﬁ 5 S B ‘B £ - - %’3 = .%
A g o= 98 2 e g 50 2
Q g2 — e = n o [=]
@] E = o U = ) o= L
g S 2 & 5 £4 | £F
.8 g = "&; EO = o g =
N E -S 9 [T 2} e _S -
2E £ < g g =& 2 c
=3 O - & < = TR
= ‘0 T g < T o5 2 T
Q @ [=] ‘0 .9?% @) E:‘ c O
< o P @ 3 & g D §
wn
< < ! m
Lesson 1: There’s
More to Light Than X X v v
Meets the Eye
Lesson 2:Exploration
X X vV
Yesterday and Today
Lesson 3: Solar Arrays
. X X N v
for the Space Station




	Cover
	Lesson Descriptions

