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THE NATIONAL SCIENCE DICITAL LIBRARY

Today’s NSDL Expert

PENNSTATE
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Jim Pawelczyk, Ph.D.

Associate Professor of Physiology & Kinesiology, College of
Health and Human Development, Pennsylvania State University
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HUMANSPACEFLIGHT

International
Space Station

http://spaceflight.nasa.gov/
realdata/sightings/

Wanl to know when a
spacecraft will be flying
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What research is necessary for humans to
travel to Mars?
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The Exploration Vision

4-6 crew to lunar surface
Lunar Lander: Lunar surface operations 14-30 days

2015-2020

g Spiral 5

’/ﬁ

2030+
Crew to Mars surface

Surface Habitat

2014 2025+
4-6 crew to low earth orbit Crew to Mars orbit

Crew Exploration Vehicle: LEO Environment Transit vehicle: Earth-Mars cruise — 6-9 months

Earth entry, water (or land) recovery Mars vicinity operations — 30-90 days ' A
Mars-Earth cruise — 9-12 months




Mars flight profile - 2014

{Mars @ Departure
Jan. 24, 2016

161 day Transit Out,
154 day Return

T \ SEath@

_ Departure
| . Jan. 20, 2014
Mars @ Avrrival _.-' ‘-._ 4
June 30, 2014 a_ ,-"
Earth @ Avrrival i
___________________ \ - June 26, 2016 / Mars Perihelion:
Earth Orbit . January 22, 2013
MarsOrbit -~ “§ e 7 December 10, 2014
Piloted Trajectorle\ Mars Surface Stay Time |

Stay on Mars Surface . 569 days
| |
\-...*...-/
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Summary of human long-duration spaceflight

Russia/USSR
. L SA

4 8 12 16

Flight Duration (months)
As of 12-Oct-2008
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Let’'s pause for
questions from
the audience....

m’“ WEB
SEMINARS,
http://nsdl .org



Which factor(s) pose the greatest

human challenge to Mars exploration?
Stamp your answer(s)

Environmental Muscle Cardiovascular | Neurological
Psychological | Ambulation Radiation Hydration &
Nutrition

Immunological Bone Life Support Medical




Atmospl'.u.anc Pressure (mb)
composition
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Potential for near surface water on Mars

Image courtesy of Malin
Space Systems / NASA
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Sabatier Reaction Q

2H,0 —2H, + O,
CO, +4H, —> CH, +2H,0

(/n situ resources)
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Dust devils on Mars

Image courtesy of Malin
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Dust devils on Mars

dark streak

>

dust devil / et

/

shadow

219 yards

Image courtesy of Malin 200 m

Space Systems / NASA
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Image courtesy of Jet Propulsion
Laboratory / NASA and Eric Hartwell
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Let’'s pause for
questions from
the audience....
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Poll Question:

During spaceflight, osteopenia ...

A. Doesn’t occur
B. Occurs slower than in the elderly
C. Occurs at a rate similar to the

elderly
D. Occurs more quickly than in the ?
elderly
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Osteoporosis / Osteopenia

NSTA 252
“S SEMINARS g

http://nsdl.org



NSTA 552,
/“\ SEMINARS g

http://nsdl.org



Spaceflight accelerates bone loss

Skylab 4
o 290 *
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1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Weeks In-flight Weeks
Postflight

Smith et al., J. Clin. Endocrinol. Metab. 83:3584-3591, 1998.
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+0.6 % / mo
+0.1 % / mo
LeBlanc et al., Bone
-1.1%/mo ’
11:5323, 1
1.4% /Mo S323, 1996
—  -1.2%/mo
— -16%/mo Langetal.,JBone
Mineral Res
19:1006-1012, 2004
-1.3% / mo
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LeBlanc et al., J. Bone Mineral Res. 11:S323, 1996

B Moynahan et al., J. Spinal Cord Med. 19:249, 1996
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Poll Question:

During spaceflight, osteopenia ...

A. Doesn’t occur

B. Occurs slower than in the elderly

C. Occurs at a rate similar to the elderly

D. Occurs more quickly than in the elderly
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Fracture risk

Hui et al. J. Clin. Invest.
81:1804, 1988.
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The occupational risks of
spaceflight

If astronauts went to Mars today ...

* 100% would have >15% bone mineral loss

» ~80% would have >25% bone mineral loss

« >40% would lose >50% of their bone mineral

« ~20% would have >25% loss in exercise capacity
« ~40% would have >30% loss in muscle strength
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Information and technology
critical for human Mars missions

. Site selection for human missions
Extend stay time

Demonstrations of critical technologies to
“live off the land”

Protection from physical/environmental
hazards

Understand and minimize physiological
hazards to human explorers
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Earth is the cradle of humanity,
but one cannot remain in the cradle
forever.

Konstantin Eduardovich Tsiolkovsky




Let’'s pause for
questions from
the audience....
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Drill-Down Listing of the Archive

Use these lists to find all teaching resources in a given category. You can also do a more simplified keyword search
or a more advanced search which will allow you to specify values for all specific fields for the teaching resource.

Please note! For some variables, the number of items currently in the Archive in that category are noted in
brackets ([ ]) beside the variable. If you select items with more than 200 items in the category, your browser
may need additional time (1-3 minutes) te present the long list of items for your review. Your screen may be
blue or white during this waiting period. Please be patient. This is not a function of the Archive search engine
but of your specific web browser. For more information, go to Frequontly Asked Questions.

Disciplines

@ & 8 §F @ & ® & & & & B F F 8§ 8 & §F 8 @ & B 8§ 8 & 8 8 8 8 @

Agriculture & agquaculture [13]
Anatomy [613]
Anthropology & archaeclogy [5]
Bacteriology [5)

Behavioral science [30]
Biochemistry [53]
Biocomplexity [10)]
Biodiversity [13]
Pioengineering [18]
Bioethics [15]
Bioinformatics [13]
Biophysics [22]

Biostatistics [8]
Biotechnology [10)

Botany & plant science [24]
Cardiology [260]

Cell biclogy [249]
Conservation biology [15]
Cryobiology [5)
Developmental biclogy [279)
Ecology [26])

Education [1272]
Embryoclogy [121]
Endocrinology [94)
Entomology [16]
Environmental sciences [22]
Enzymology (7]
Epidemiology [55)
Evolutionary biclogy [25]
Exercise & kinesiology [141]
Exobiology [5]

Learning Resources

35mm slide [1)

Abstract [4]

Animation [50)

Application [7]

Assessment: exam w/o answer
key (23]

Assessment: exam with answer
key [16]

* Assessment: other [34]
* Assessmant: tool [57]
* Assignmeant/activity

(non-laboratory) [236]
Atlas [18]

Audio [45]
Bibliography (6]
Biography [2]

Book [5]

Book chapter [37]
Course syllabus [24)
Database [12]

Dataset [66]

Diagram [64]
Dictionary/glossary [28]
Digital presentation
(Powerpoint) [118]

* Discussion group/listserv [7]

Discussion group/listserv
archive [6)

= Fieldtrip guide [1]
* Graph/Chart [37]

lllustration [93]

Grade Levels

* Preschool [14]
* Primary Elementary (Grades

K-2) [51]

Intermediate elementary
(Grades 3-5) [66)

Middle School (Grades 6-8)
[329]

High Schoal lower division
(Grades 9-10) |687]

High School upper division
(Grades 11-12) [897]
Undergraduate lower division
(Grades 13-14) [1829]
Undergraduate upper Division
(Grades 15-16) [1854]

* Graduate [1507)
* Professional (degree program)

[1495]

General Public [B23]
Informal Education [411)
Continuing Education [1138)
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Keyword Search Results

Found B teaching resources.
Click the icon for the description; click on any teaching resource's title for detailed information. You must be logged in to
the left in order to save searches or rescurces. Once you save a search, go to My Saved Searches to e-mail those results to

| [scarchvitin st | a0 Back [ Wew Searn
| [5eve e seure]

Title/Author/Resource Type/Format/[j Description Level(s) Partner

Bone Health: Determination of Bone Density with Bone Specimens - Analysis

Questions Student Handout
UTHSCSA Faculty, The Universlty of Texas Health Scrence Center at San Antonio
Assignment/ activity [non-laboratory)({Portable Document Farmat - PDF)

Bone Health: Determination of Bone Density with Bone Specimens - Analysis

Questions Teacher Answear Key
UTHSCSA Faculty, The University of Texas Health Scence Center at San Antong
Teaching strategies & guidelines{Portable Document Format - PDF)

Bone Health: Determination of Bone Densily with Bone Specimens - Bone Density
Lab Student Directions
UTHSCSA Faculty, The University of Texas Health Science Center at San Antonio
Laboratory exercise, Lesson plan{Portable Decument Format - PDF)

Bone Health: Determination of Bone Density with Bone Specimens - Bone Density
Lab Teacher Directions
UTHSCSA Faculty, The Univermty of Texat Health Scence Conter at San Antonio
Lesson plan, Teaching strategies & guidelines{Portable Document Format - PDF)

Bone Health: Determination of Bone Density with Bone Specimens - Class Data
Collection Student Worksheot
UTHSCSA Faculty, The Univermty of Texas Health Science Center al San Antone
Laboratory exercise{Portable Documaent Format - PDF)

Bone Health: Determination of Bone Densily with Bone Specimens - Graphing Bone
Density Student Handout
UTHSCSA Faculty, The University of Texas Health Soence Center at San Antono
Assignment/activity [ non-laboratory){Portable Document Format - PDF)

Bone Health: Determination of Bone Density with Bone Specimens - Group Data
Collection Student Worksheeot
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Jim Pawelczyk, Ph.D. | THANK
japl8@psu.edu YOU!
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Resources from this seminar:
http://www.diigo.com/list/nsdlworkshops/web-sem-mars

Search for “diigo nsdl workshops mars”
\_ /

/I_earn about new tools and resources, discuss\
Issues related to science education, find out

about ways to enhance your teaching at:

&http://expertvoices.nsdl.org/learningdigitaIK1 2

/
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luminate

Where Bright Ideas Meet.

g
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http://www.elluminate.com
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<NSTA Learning Center

Leamning Resources Professional
& Opportunities Development Tools Admirdsirator
Loain
Welcome to Your Professional Development 3
[ Chick Here o Log In MNow |

The Learning Certer is NSTA's e-professional development portal to
help you address your classroom needs and busy schedule. You can
gain access to more than 3,300 different resources that cater to your
preference for learning, Over 925 resources, such as journed articles,
science objects and web seminars are avalable for free. A sufe of
practical tooks such as My Library, My Transcript, and My Viewed  Emaded

Professional Development Plan and Portfobo lool help you organize, personafize, and document your 1. Energy: Different Kinds of Energy

EXEEl © suare  of @ 20

Mozl Popular Science Objects

growth over time. if desired, you may review an archived Web Seminar overview of tha NSTA 2. Pisle Teclonics: Layered Earth
Learning Center, or download the "How lo Gusde™ PDF (2.7 ME). 3. Energy: Thermal Energy, Hest, and
T{:urmah.rrt

I R T = = e —— r —-— —
= Exnlare | earnina Onnartunities Search B 4 Universe: The Sun as a Star
O See all FREE Resou ' : Rgvanohd Saanh More Popular Resources

Multimedia Cverview

By Subject By Grade Level By State Standards
View,
© Earth & Space Science O Elemendary Select your state to beginc Overview,
© Life Science © Midie School [Choose a state =] of the,
© Physical Science 0 High School L:;ﬁ?;f_?:
@ Coege 1’..‘.\!n'targ[fJ
g 4 i
Fiash Player Required
Do-lt-Yourself Leaming @ Live Online Seminars & Classes Free Leaming Resources
Learn at your o'wn pace onling with these 1-2 Lesrry online from cerlified instruciors with :
or 6-10 hour inderactive activities your colleagues. 1-2 hour seminars, week and Solu System:
miarth lnng cogr ses Ars g 1= =t it A a

http://learningcenter.nsta.org



National Science Teachers Association
Dr. Francis Q. Eberle, Executive Director

Zipporah Miller, Associate Executive Director
Conferences and Programs

Al Byers, Assistant Executive Director e-Learning

NSTA Web Seminars
Paul Tingler, Director
Jeff Layman, Technical Coordinator
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