Water on Mars – Resource List


Activities for a Middle School Classroom

Mars Exploration: Is There Water on Mars

  An Educators Guide with Activities for Physical and Earth and Space Science
 http://www.nasa.gov/pdf/58223main_Is.There.Water.on.Mars.pdf
109 pages – Grades 9-12 – suggested 3 week module

2000 

Prepared by TERC Center for Earth and Space Science Education

Students will experiment with water as it changes and investigate some effects of air pressure.

Measure preconceptions – Activity – Relate to Mars pictures and data

Activity 1 – How Hot Can You Make Water? – Developing a phase change chart – liquid to boiling

Activity 2 – How Fast Does Water Warm as Ice Melts? – Developing a phase change chart – ice slurry to liquid

Activity 3 – How can we Increase the Height of the Plateau? – Increase the boiling point by increasing temperature – Erlenmeyer flask, 2 or 3 hole stopper

Activity 4 – Do Fish Believe in Water? Do Students Believe in Air? – station activity (Plunger, Glove inside jar, lifting water, inflate balloon in jar, bottle with holes on the side, suction cup, straw, turn cup over with index card, can crush, heavy newspaper)

Activity 5 – Testing your hypothesis by boiling water below its boiling point

Activity 6 – Is there Liquid Water on Mars? Analysis of data – Viking and Pathfinder

Activity 7 – Where Would You Search for Water on Mars? Students generate questions on future missions

Appendix – Data,pictures and Maps from past missions

Activities are well thought out – constructivist based.  They can easily be used in a Physical Science class, bringing in real-world applications

Although written for high school, many of the lessons can easily be used for middle school with minor adaptations.

  Can adapt to future missions.

Making a Splash on Mars

http://science.msfc.nasa.gov/headlines/y2000/ast29jun_1m.htm
Science@NASA – June 29, 2000

· Pictures released showing flood like gullies

· Relationship of pressure and temperature on boiling water

· Relationship of salt and freezing points

· Relationship of moving water and freezing

Good extension lesson for property of water exploration labs

The Case of the Missing Mars Water

http://science.nasa.gov/headlines/y2001/ast05jan_1.htm
Science@NASA - NASA’s Astrobiology Unit

   Read or listen to audio version
Pre 2001 – yet good information, in a simplified version, of what scientists are looking at to determine if water exists on Mars

 Sedimentary rock, temperature of atmosphere, signs of heavy flooding, valleys and run-offs, signs of carbonates

Found it! Ice on Mars

http://science.nasa.gov/headlines/y2002/28may_marsice.htm
Science@NASA – read or listen

May 28, 2002 – Mars Odyssey spacecraft data

     Use of Gamma ray spectrometer GRS) - neutron spectrometer

Good extension lesson for chemistry/properties of elements

Geology of Mars – University of Illinois at Urbana-Champaign

http://www.lukew.com/marsgeo/hydro.html
last update 5-22-2002

· Relationship to water phase change chart

· Drainage systems

· Floods and Gullies

· Polar Ice Caps

  Also reviews cyclones, dust storms, wind, craters, landslides, tectonics and volcanoes

Website is easy to access, easily understood by eighth grade students

Once Upon a Water Planet

http://science.nasa.gov/headlines/y2002/12mar_waterplanet.htm
Science@NASA – read or listen

March 12, 2002 – quick review of Mariner mission – Mars Global Surveyor

  Mars Orbital Camera (MOC) and Mars Orbital Laser Altimeter (MOLA)

  Results lead scientists to see that the polar regions are dry ice on top, yet must be supported by water ice

Phoenix Mars Mission – Water on Mars

http://phoenix.lpl.arizona.edu/mars151.php
updated as of May, 2009

· Overview and explanation of Mars (Mars 101)

· Geology

· Atmosphere

· Gravity

· Climate Change

· Just for Kids section http://phoenix.lpl.arizona.edu/kids.php
· Virtual tour of JPL

· Recommended readings - fiction and non-fiction – linked to google books

· Art activities

· Interactive timeline of Mars missions

· Blogs – from Phoenix mission specialists

· Gallery of images – includes widgets, screen savers and postcards

A Family Guide to Mars

http://www.marsquestonline.org/resources/familyguide/index.html
2003 MarsQuestOnline

Mars Exploration: Mars Education Program

The Great Martian Floods and Pathfinder Landing Site

How Does Flowing Water Shape a Surface?

http://mars.jpl.nasa.gov/education/modules/webpages/activity5.htm
Pathfinder:  Ares Vallis

Activity 1: How Does Flowing Water Shape a Surface?

Stream Table Activity


A. Changing slope of stream table – measurements and observations


B.  Sorting sediments – adding pebbles and small papers

Apply info from stream table activity to pictures from Mars

Essay “Channels and Valleys” by Mike Caplinger, Malin Space Science Systems, discusses evidence for water on Mars

Interesting note: No sand has been found on Mars – only very fine silt.  Could be due to high winds, fine-grained rocks, weathering, or not found on the sites of Viking landing (NOTE: look for further evidence from missions after Viking)


Activity 2: Can You Make Teardrop Shapes Similar to Those on Mars?


Activity 3: What is Chaotic Terrain?

Activity 4; What can the Washington Scablands Teach Us about Catastrophic Flooding?



Dams and Water Pressure



Can you float an ice dam?



Transporting Erratics on Ice Rafts


Activity 5: Creating a Large-Scale Model of Catastrophic Flooding


Activity 6; What can Sand indicate about How and Where Water Flowed?


Activity 7: The Case Study: Were There Catastrophic Floods on Mars?


Activity 8: Preparing for the Missions

Field Trip to Mars

Kid’s Cosmos

http://www.kidscosmos.org/kid-stuff/kids-mars-trip-site-map.html
Upper Elementary/Middle School

Copyright 2001

Website provides a virtual field trip through Mars and Washington State, comparing geological features.  Sites can be visited by topic or by through a planned sequence.  Pictures from Earth and Mars are compared side by side.  Concepts are explained and vocabulary is listed.  Site pages and links can be somewhat difficult to maneuver, but the information and pictures are worth it.

Buried Water Ice on Mars

Mars Odyssey – Mars Gamma Ray Spectrometer data

http://grs.lpl.arizona.edu/lessons/buried_water.html
2002

Activities can be downloaded as Word documents, and include a teacher’s guide, student guide and powerpoint presentation

Activity 1: Why Follow the Water?  (Gr. 6-10)

· Students will study the properties of water to develop an understanding of why scientists are interested in finding water on Mars, and why water is important for life.

Activity 2: Remote Sensing Ices on Mars  (Gr. 8-10)

· Using Socratic dialogues and computer simulations, students will analyze data collected using visible light, infrared light and gamma rays to examine the ice caps on Mars

Activity 3: Dirty Ice or Icy Dirt (Gr. 6-10) – requires a lot of teacher preparation

Activity 4: Mars Exploration Debate (Gr. 6-10) – Research activity involving future Mars exploration, then a classroom debate on the benefits and challenges facing future exploration – more scaffolding would be required for lower grades

Activity 5 – Mars Image Analysis Extension Activity (Gr. 6-10)  - Students compare maps made from the Thermal Emission Imaging System (THEMIS) that was aboard the Mars Odyssey with data collected by the Mars Gamma Ray Spectrometer.   

