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MISSION TO MARS AND
NASA EDUCATOR RESOURCES



MEET THE SPACE GRANT TEAM!

• Affiliate Professor, Angie Bartholomay (Dakota College at Bottineau)

• Director of Space Grant, Jim Casler (UND)

• Deputy Director, Caitlin Nolby (UND)

• Coordinator, Marissa Saad (UND)

• STEM Ambassador, Shae Skager (UND)



AGENDA 

• 11:00 - 11:15am Workshop Objectives and Agenda 

Overview 

• 11:15 - 11:45am Introduction and Networking Activity 

• 11:45 - 12:00pm Educator Pre-test 

• 12:00 - 1:00pm Investigation: Strange New Planet 

• 1:00 - 1:15pm Break 

• 1:15 - 2:00pm Working Lunch: SciGirls Seven 

Strategies 

• 2:00 - 2:30pm Crew Selection and Mission Design 

• 2:30 - 3:30pm Investigation: Stomp Rockets 

• 3:30 - 3:45pm Break 

• 3:45 - 4:45pm StarLab: Planetarium Show 

• 4:45 - 5:00pm Break 

• 5:00 - 5:30pm Investigation: Apollo 13 

• 5:30 - 6:30pm Investigation: Washing Water 

• 6:30 - 7:15pm Working Dinner: Space Grant 

Resources 

• 7:15 - 8:15pm Investigation: On Target! 

• 8:15 - 8:30pm Wrap up: Reflection on Investigations 

and Teaching Strategies



WORKSHOP GOALS

You will be able to:

• Engage students in areas of space exploration and 

general science, by using effective instructional strategies 

and educational resources, with inspiring content. 

• Promote the effective use of SciGirls® investigations and 

NASA-developed resources through integration of space 

science content with the SciGirls style of inquiry. 

• Highlight milestones and challenges in a crewed Mission to 

Mars through hands-on investigations completed in teams.



WORKSHOP OBJECTIVES

You will be able to:

• Develop a comprehensive understanding of the SciGirls Seven by the end 

of the workshop. 

• Modify existing lesson plans using the SciGirls Seven by the end of the 

workshop. 

• Confidently teach space sciences through an increased knowledge of 

space-related topics, with an emphasis on a mission to Mars. 

• Effectively conduct investigations presented during the workshop (and 

modified lesson plans) in their respective classrooms, utilizing their 

understanding of the SciGirls Seven and space sciences during the 2017 

academic year.



LOGISTICS

• Grading = S/U

• Register by June 16th for 

PD Credit

• Travel Reimbursement

• Binder Overview

• NASA Media Release 

Forms

• Downloads on Space 

Grant website



INTRODUCTIONS

• Name

• Town/School

• Favorite movie

• Expectation for this workshop?

• One thing you want to learn 

about Mars.



4 CORNERS ACTIVITY

• Sweet, Savory, Salty, Spicy

• Summer, Fall, Spring, Winter

• Science, Technology, Engineering, Math



FORMATIVE ASSESSMENT

• Pre-Survey on Space Science Confidence

• Voluntary and anonymous

• IRB certified

• Your choice of a paper-copy or electronic survey

• <15 min of your time

• Post-Survey following the conclusion of the workshop

• Secondary post-survey at the end of 2017, during the academic year



STRANGE NEW PLANET



STRANGE NEW PLANET

• Work in NASA teams to collect data to 

plan missions and explore new worlds!

• How Kepler Works

• NASA Spacecrafts

• Sort students by NASA Center

• Assign student roles

http://kepler.nasa.gov/multimedia/Interactives/HowKeplerDiscoversPlanetsElementary/
https://www.youtube.com/watch?v=D5iyZTXiX78&feature=youtu.be


YOUR ROLE ON THE NASA TEAM
Astronomer

Orbiter

Mission Control

Satellite

Flyby spacecraft

1 2

3

4

5



BREAK UNTIL 1:15 PM



The Big Idea

To change how millions of girls (ages 8-13) think about STEM

Grade Point Average in High School Science,

by Gender, 1990–2009

Grade Point Average in High School Math,

by Gender, 1990–2009



The Approach

On TV 

– national PBS Kids series

Online 

– safe, social networking website

On the Ground 

– activities and professional 

development



On the Ground

Rationale/Research

SciGirls Seven: Strategies 

to engage girls in STEM

Tips for using the SciGirls 

Seven

Applying the SciGirls 

Seven



SciGirls Seven

1.   Girls benefit from collaboration, 

especially when they can participate 

and communicate fairly. (Parker & Rennie, 

2002; Fancsali, 2002)

2.    Girls are motivated by projects they find 

personally relevant and meaningful.

(Eisenhart & Finkel, 1998; Thompson & Windschitl, 2005; 

Liston, Peterson, & Ragan, 2008)

3.    Girls enjoy hands-on, open-ended 

projects and investigations. (Chatman, 

Nielsen, Strauss, & Tanner, 2008; Burkam, Lee, & 

Smerdon,1997; Fanscali, 2002) 



SciGirls Seven

5.    Girls’ confidence and performance 

improves in response to specific, 

positive feedback on things they 

can control – such as effort, 

strategies and behaviors. (Halpern, et al., 

2007; Zeldin & Pajares, 2000; Blackwell, Trzesniewski, 

& Sorich Dweck, 2007; Mueller & Dweck, 1998) 

4.    Girls are motivated when they can 

approach projects in their own 

way, applying their creativity, 

unique talents and preferred 

learning styles. (Eisenhart & Finkel,1998; 

Calabrese Barton, Tan, & Rivet, 2008) 



SciGirls Seven

6.    Girls gain confidence and trust in 

their own reasoning when 

encouraged to think critically.

(Chatman, et al., 2008; Eisenhart & Finkel,1998) 

7.    Girls benefit from relationships 

with role models and mentors.

(Liston, et al., 2008; Evans, Whigham, & Wang, 

1995)



1. Crew Name (decide as a group)

2. Select individual mission roles (Note: You cannot select the STEM subject you 

chose in the 4 corners activity!)

3. Mission Objective: each group will select one of the 4 topics listed in the first 

column. You may refer to mars.nasa.gov for ideas!

4. Each team will draw their spacecraft that will venture to Mars, highlighting 

your mission objectives.

5. Each group will design their own mission patch!

MISSION TO MARS



ROCKETS TO THE RESCUE!

https://www.youtube.com/watch?v=Ue4PCI0NamI
https://www.youtube.com/watch?v=Ue4PCI0NamI








Construct your rocket

Design your payload

Launch into the ellipse

Protect your cargo!



Adaptations
Protractors

Angles

Variables

Repetition



BREAK UNTIL 3:45 PM



STARLAB



BREAK UNTIL 5:00 PM



Apollo 13 Mission

Communication

Team collaboration

Decision Making

Performance under Pressure



HOUSTON, WE’VE HAD A PROBLEM!

https://youtu.be/kAmsi05P9Uw?t=35s

https://youtu.be/kAmsi05P9Uw?t=35s


ENGINEERS

https://www.youtube.com/watch?v=C2YZnTL596Q

https://www.youtube.com/watch?v=C2YZnTL596Q


ASTRONAUTS



APOLLO 13 MISSION RULES

• You may not cross, look, or transfer anything over the divider. (Remember, you 

are over 200,000 miles away!)

• Your round CO2 scrubber must connect to the square filter

• Your final product must have a filter that allows air to flow through it

• You have 15 minutes to design your filter, replicate it, and save the astronauts!





Alternate teaching methods:
• Increase separation (radios, string cup, etc.)
• Increase design requirements
• Thorough reflection (ex: students didn’t succeed? 5P essay to the astronauts’ families)



WASHING WATER



NASA 
EDUCATION

http://www.nasa.gov/education/materials/#.VYiAhU3bJ9A
http://www.nasa.gov/education/materials/#.VYiAhU3bJ9A


NASA for Students

http://www.nasa.gov/audience/forstudents/k-4/
http://www.nasa.gov/audience/forstudents/k-4/


Space Math 
at NASA

http://spacemath.gsfc.nasa.gov/
http://spacemath.gsfc.nasa.gov/


International Space Station - Live!

http://www.ustream.tv/channel/iss-hdev-payload
http://www.ustream.tv/channel/iss-hdev-payload


SPOT THE STATION

http://spotthestation.nasa.gov/
http://spotthestation.nasa.gov/


Mars 
Curiosity 
Rover

http://mars.jpl.nasa.gov/msl/
http://mars.jpl.nasa.gov/msl/


NASA – Lunar Reconnaissance Orbiter

http://lunar.gsfc.nasa.gov/forkids.html
http://lunar.gsfc.nasa.gov/forkids.html


SciGirls Activities

http://scigirlsconnect.org/page/activities
http://scigirlsconnect.org/page/activities


Lunar and Planetary Institute

http://www.lpi.usra.edu/education/resources/
http://www.lpi.usra.edu/education/resources/


NASA Summer of Innovation

http://www.nasa.gov/offices/education/programs/national/summer/education_resources/#.U5jRovldV8E
http://www.nasa.gov/offices/education/programs/national/summer/education_resources/#.U5jRovldV8E


NASA Discovery Program

http://discovery.nasa.gov/index.cfml
http://discovery.nasa.gov/index.cfml


North Dakota Space Grant Consortium



NDSGC K-12 Educator Email Listserv

• Workshop opportunities

• New STEM education resources for the classroom

• NASA student contests/team competitions

• Professional Development opportunities

• Emails ~once a week



NEAR-SPACE BALLOON COMPETITION

• Annual competition each fall semester

• Open to student teams grades 6-12

• Middle and high school students create their 

own science/engineering project

• Launches on a 1500-gram balloon, reaching 

100,000 feet



ON TARGET



REFLECTIONS ON 
INVESTIGATIONS AND TEACHING STRATEGIES



MARTIAN WATER



THANK YOU! 

• Have a great night! 

• See you tomorrow at 8:15 AM for light continental Breakfast

• Sessions start at 8:45 sharp. 


