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Figure A: This figure shows the southeast wall of the unnamed crater in the Centauri Montes region, as it appeared in August 1999, and later in September 2005. No light-toned deposit was present in 1999 but it later appeared. 

Resources:

1. Science news story.

2. Word bank.

3. Activity 1: Mixed-up meanings.

4. Activity 2: Comprehension.

5. Activity 3: Find the missing word.

6. Activity 4: What kind of statements?

7. Activity 5: Topic for group discussion or pupil presentations. 

8. Links to free activities, lesson plans and background information.

9. Daily tip for running science class discussions and groupwork.

News
NASA: 6-Dec-2006 13:00 Eastern US Time.

Martian streams

Newly released NASA photographs suggest water has been flowing on Mars in the past few years.

“These observations give the strongest evidence to date that water still flows occasionally on the surface,” said Michael Meyer. He is lead scientist for NASA's Mars Exploration Program in Washington. 

Water ice and water vapor are known to exist on Mars. But life needs liquid water. So the new findings raise the fascinating question: Could there still be microscopic Martian life? 

The spacecraft Mars Global Surveyor provided the new evidence. Images from the craft's Mars Orbiter Camera reveal bright new deposits in two gullies on the surface of the Red Planet.

“The shapes of these deposits are what you would expect if the material were carried by flowing water,” said Michael Malin of Malin Space Science Systems. “They have finger-like branches at the downhill end and are easily diverted around small obstacles.” 

Malin is principal investigator for the Camera. He is also lead author of a report on the findings published in the journal Science. 

The atmosphere of Mars is so thin and the temperature so cold that liquid water could not remain at the surface. It would rapidly evaporate or freeze. 

Researchers suggest now that water could stay liquid long enough, after breaking out from underground, to carry debris down a slope. It would then totally freeze. The two fresh deposits are each several hundred meters long. 

The light tone of the deposits could be from surface frost constantly renewed by ice from under the deposit. Another possibility is a salty crust. This would be a sign of water concentrating the salts. 

If dry dust slipping down the slope had made the deposits, they would likely be much darker. Dust that is freshly disturbed by rover tracks on Mars has dark tones. So do dust devils and fresh craters.

Mars Global Surveyor has discovered tens of thousands of gullies on slopes inside craters and other depressions on Mars. Most of these are at latitudes of 30 degrees or higher. Malin and his team first reported the gullies in 2000. To look for changes that might show a present-day flow of water, his team took photographs of hundreds of these sites. 

One pair of images showed a gully that appeared after mid-2002. That site was on a sand dune. So the gully-cutting was thought to be a dry flow of sand. 

Today's announcement is the first to show newly deposited material that seems to have been carried by a liquid. The sites are inside craters in the Terra Sirenum and the Centauri Montes parts of southern Mars. 

These fresh deposits suggest that at some places and times on present-day Mars, liquid water is coming up from beneath the ground, said Malin. It is then briefly flowing down the slopes. “This possibility raises questions about how the water would stay melted below ground,” he continued. Other questions are how widespread the water is, and whether there is a “below-ground wet habitat conducive to life.” 

“Future missions may provide the answers,” he added.

Mars Global Surveyor began orbiting Mars in 1997. The spacecraft has made many important discoveries. NASA has not heard from the craft since early November. Attempts to contact it continue. 

550 words

Flesch reading ease: 62.3

Flesch-Kincaid Grade level: 7.8

Word bank

Pupils will not know some of the words used in the text. Meanings are given below, followed by an exercise in matching words and meanings. 

Teachers may choose to provide some or all of the meanings to help pupils read and understand the story. An approach that leads to better learning is to ask pupils to complete as much of Activity 1 as possible during their first encounter with the text.

By tackling this exercise and those that follow - which are known collectively as directed activities related to texts (DARTs) - pupils can engage with a piece of writing, and learn a great deal from it, even when many of its ideas and words are unfamiliar to them.


Word
Meaning

1
atmosphere
the mixture of gases that surround the Earth and some other planets

2
concentrate
increase the strength by removing water

3
conducive
leading or helping

4
crater
bowl-shaped hollow cause by impact or explosion

5
debris
loose material from rocks

6
deposited
left on the ground

7
depression
shallow hollow

8
diverted
turned aside from its course

9
evaporate
change from liquid into vapor

10
evidence
reason to believe something

11
gully
narrow channel

12
habitat
place where a plant or animal lives 

13
image
photograph; visual record

14
imaging
taking an image of

15
investigator
someone who finds out as much as possible, usually by following a plan

16
latitude
angle that a straight line from a position on the surface of a planet makes at its center with another line from the equator. (Usually measured in degrees, with 0 being at the equator and 90 at the poles.)

17
microscopic
can be seen only through a microscope; very small

18
mission
scientific expedition; all the tasks and travels a spacecraft is designed to complete

19
observation
gathering of information for scientific study by noting what happens

20
obstacle
something in the way

21
orbiting
move in a curved path around a sun, planet or other object in space

22
principal 
main; leading 

23
rover
mobile robot that explores the surface of a planet, usually Mars

24
sediment
loose material carried and dropped by water, wind or ice

25
vapor
gas (technically the only difference between vapor and gas is that vapor can be turned to liquid by pressure alone, without lowering the temperature.)

Activity 1

Mixed-up meanings

Pupils should try to fill in the blanks with words that match the meanings from the following list:

atmosphere, concentrate, conducive, crater, debris, deposited, depression, diverted, evaporate, evidence, gully, habitat, image, imaging, investigator, latitude, microscopic, mission, observation, obstacle, orbiting, principal, rover, sediment, vapor

This exercise should not be tackled in isolation, but by a reader with access to the story itself. The contexts in which words are used provide powerful clues to their meanings. 


Word
Meaning

1

mobile robot that explores the surface of a planet, usually Mars

2

narrow channel

3

increase the strength by removing water

4

left on the ground

5

shallow hollow

6

taking an image of

7

someone who finds out as much as possible, usually by following a plan

8

loose material from rocks

9

can be seen only through a microscope; very small

10

main; leading 

11

gathering of information for scientific study by noting what happens

12

the mixture of gases that surround the Earth and some other planets

13

place where a plant or animal lives 

14

leading or helping

15

move in a curved path around a sun, planet or other object in space

16

loose material carried and dropped by water, wind or ice

17

reason to believe something

18

change from liquid into vapor

19

scientific expedition; all the tasks and travels a spacecraft is designed to complete

20

bowl-shaped hollow cause by impact or explosion

21

something in the way

22

photograph; visual record

23

angle that a straight line from a position on the surface of a planet makes at its center with another line from the equator. (Usually measured in degrees, with 0 being at the equator and 90 at the poles.)

24

gas (technically the only difference between vapor and gas is that vapor can be turned to liquid by pressure alone, without lowering the temperature.)

25

turned aside from its course

Activity 2

Comprehension 

1. What do these newly released photographs suggest?

2. Have scientists found good evidence for this before?

3. What forms of water were already known to exist on Mars?

4. Can you say where you would normally find these forms of water in your house?

5. Why is liquid water so much more important than water ice and vapor?

6. Can you think why it is very unlikely that there are larger forms of life than microscopic on Mars?

7. What are the two pieces of evidence that suggest the deposits were made by liquid water?

8. Why is it not likely that they were made by dry dust slipping down the slope?

9. How many gullies has Mars Global Surveyor discovered on the surface of the planet?

10. Was this latest discovery an accident, or were the scientists looking for evidence of liquid water?

11. Justify your last answer. (This means give a phrase from the story that tells you that your answer is correct.)

12. Malin says this new discovery raises several questions. In your opinion which of these is the most important?

13. Why do you say that?

14. If you were these scientists what would you like to investigate next?

15. How would you start that investigation?

 Activity 3

Find the missing word

Pupils should try to fill in the blanks using clues from the rest of the sentence. When in doubt, the length of each blank indicates the length of the missing word. A complete list of words that belong in the blanks is provided at the end of the passage.

Martian streams

Newly released NASA photographs suggest water has been _______ on Mars in the past few years.

“These observations give ___ strongest evidence to date that water still flows occasionally __ the surface,” said Michael Meyer. He is lead scientist ___ NASA's Mars Exploration Program in Washington. 

Water ice ___ water vapor are known to exist on Mars. But ____ needs liquid water. So the new findings raise the ___________ question: Could there still be microscopic Martian life? 

The __________ Mars Global Surveyor provided the new evidence. Images from ___ craft's Mars Orbiter Camera reveal bright new deposits in ___ gullies on the surface of the Red Planet.

“The shapes __ these deposits are what you would expect if the ________ were carried by flowing water,” said Michael Malin of _____ Space Science Systems. “They have finger-like branches at the ________ end and are easily diverted around small obstacles.” 

Malin __ principal investigator for the Camera. He is also lead ______ of a report on the findings published in the _______ Science. 

The atmosphere of Mars is so thin and ___ temperature so cold that liquid water could not remain __ the surface. It would rapidly evaporate or freeze. 

Researchers _______ now that water could stay liquid long enough, after ________ out from underground, to carry debris down a slope. __ would then totally freeze. The two fresh deposits are ____ several hundred meters long. 

The light tone of the ________ could be from surface frost constantly renewed by ice ____ under the deposit. Another possibility is a salty crust. ____ would be a sign of water concentrating the salts.

__ dry dust slipping down the slope had made the ________, they would likely be much darker. Dust that __ freshly disturbed by rover tracks on Mars has dark _____. So do dust devils and fresh craters.

Mars Global ________ has discovered tens of thousands of gullies on slopes ______ craters and other depressions on Mars. Most of these ___ at latitudes of 30 degrees or higher. Malin and ___ team first reported the gullies in 2000. To look ___ changes that might show a present-day flow of water, ___ team took photographs of hundreds of these sites. 

One ____ of images showed a gully that appeared after mid-2002. ____ site was on a sand dune. So the gully-cutting ___ thought to be a dry flow of sand. 

Today's ____________ is the first to show newly deposited material that _____ to have been carried by a liquid. The sites ___ inside craters in the Terra Sirenum and the Centauri ______ parts of southern Mars. 

These fresh deposits suggest that __ some places and times on present-day Mars, liquid water __ coming up from beneath the ground, said Malin. It __ then briefly flowing down the slopes. “This possibility raises _________ about how the water would stay melted below ground,” __ continued. Other questions are how widespread the water is, ___ whether there is a “below-ground wet habitat conducive to ____.” 

“Future missions may provide the answers,” he added.

Mars Global Surveyor began orbiting Mars in 1997. The __________ has made many important discoveries. NASA has not heard ____ the craft since early November. Attempts to contact it ________. 

These are all the words that belong in the blanks:
and, and, announcement, are, are, at, at, author, breaking, continue, deposits, deposits, downhill, each, fascinating, flowing, for, for, from, from, he, his, his, If, inside, is, is, is, is, It, journal, life, life, Malin, material, Montes, of, on, pair, questions, seems, spacecraft, spacecraft, suggest, Surveyor, That, the, the, the, This, tones, two, was

Answer Key:

Martian streams

Newly released NASA photographs suggest water has been flowing on Mars in the past few years.

“These observations give the strongest evidence to date that water still flows occasionally on the surface,” said Michael Meyer. He is lead scientist for NASA's Mars Exploration Program in Washington. 

Water ice and water vapor are known to exist on Mars. But life needs liquid water. So the new findings raise the fascinating question: Could there still be microscopic Martian life? 

The spacecraft Mars Global Surveyor provided the new evidence. Images from the craft's Mars Orbiter Camera reveal bright new deposits in two gullies on the surface of the Red Planet.

“The shapes of these deposits are what you would expect if the material were carried by flowing water,” said Michael Malin of Malin Space Science Systems. “They have finger-like branches at the downhill end and are easily diverted around small obstacles.” 

Malin is principal investigator for the Camera. He is also lead author of a report on the findings published in the journal Science. 

The atmosphere of Mars is so thin and the temperature so cold that liquid water could not remain at the surface. It would rapidly evaporate or freeze. 

Researchers suggest now that water could stay liquid long enough, after breaking out from underground, to carry debris down a slope. It would then totally freeze. The two fresh deposits are each several hundred meters long. 

The light tone of the deposits could be from surface frost constantly renewed by ice from under the deposit. Another possibility is a salty crust. This would be a sign of water concentrating the salts. 

If dry dust slipping down the slope had made the deposits, they would likely be much darker. Dust that is freshly disturbed by rover tracks on Mars has dark tones. So do dust devils and fresh craters.

Mars Global Surveyor has discovered tens of thousands of gullies on slopes inside craters and other depressions on Mars. Most of these are at latitudes of 30 degrees or higher. Malin and his team first reported the gullies in 2000. To look for changes that might show a present-day flow of water, his team took photographs of hundreds of these sites. 

One pair of images showed a gully that appeared after mid-2002. That site was on a sand dune. So the gully-cutting was thought to be a dry flow of sand. 

Today's announcement is the first to show newly deposited material that seems to have been carried by a liquid. The sites are inside craters in the Terra Sirenum and the Centauri Montes parts of southern Mars. 

These fresh deposits suggest that at some places and times on present-day Mars, liquid water is coming up from beneath the ground, said Malin. It is then briefly flowing down the slopes. “This possibility raises questions about how the water would stay melted below ground,” he continued. Other questions are how widespread the water is, and whether there is a “below-ground wet habitat conducive to life.” 

“Future missions may provide the answers,” he added.

Mars Global Surveyor began orbiting Mars in 1997. The spacecraft has made many important discoveries. NASA has not heard from the craft since early November. Attempts to contact it continue. 

Activity 4

What kind of statement?

Pupils should read the news story on page 1 about the latest scientific research, and highlight phrases or sentences according to the following key (or any other way of indicating the different types of statement that can be done with the resources in their pockets or in your classroom):

Existing knowledge

Aims of the research

Technology and methods

New findings or developments

Hypothesis

Prediction

Evidence
Issues and applications

Normally no more than one phrase or sentence should be highlighted in each paragraph, unless the reader decides that a particular paragraph contains several really important ideas. 

Usually the decision will not be too difficult. But choosing between, say, hypotheses and new findings can sometimes be tricky. There isn't always an obviously right or wrong answer, even to the scientists themselves. 

Pupils should be encouraged not to agonize too long over their choice of statement type, but to be prepared to give reasons for their decisions. 

Note: A hypothesis is a “tentative explanation that leads to predictions that can be tested by experiment or observation”.

Answer Key: (This is an illustrative set of choices. There are many others.)
Martian streams

Newly released NASA photographs suggest water has been flowing on Mars in the past few years.

“These observations give the strongest evidence to date that water still flows occasionally on the surface,” said Michael Meyer. He is lead scientist for NASA's Mars Exploration Program in Washington. 

Water ice and water vapor are known to exist on Mars. But life needs liquid water. So the new findings raise the fascinating question: Could there still be microscopic Martian life? 

The spacecraft Mars Global Surveyor provided the new evidence. Images from the craft's Mars Orbiter Camera reveal bright new deposits in two gullies on the surface of the Red Planet.

“The shapes of these deposits are what you would expect if the material were carried by flowing water,” said Michael Malin of Malin Space Science Systems. “They have finger-like branches at the downhill end and are easily diverted around small obstacles.” 

Malin is principal investigator for the Camera. He is also lead author of a report on the findings published in the journal Science. 

The atmosphere of Mars is so thin and the temperature so cold that liquid water could not remain at the surface. It would rapidly evaporate or freeze. 

Researchers suggest now that water could stay liquid long enough, after breaking out from underground, to carry debris down a slope. It would then totally freeze. The two fresh deposits are each several hundred meters long. 

The light tone of the deposits could be from surface frost constantly renewed by ice from under the deposit. Another possibility is a salty crust. This would be a sign of water concentrating the salts. 

If dry dust slipping down the slope had made the deposits, they would likely be much darker. Dust that is freshly disturbed by rover tracks on Mars has dark tones. So do dust devils and fresh craters.

Mars Global Surveyor has discovered tens of thousands of gullies on slopes inside craters and other depressions on Mars. Most of these are at latitudes of 30 degrees or higher. Malin and his team first reported the gullies in 2000. To look for changes that might show a present-day flow of water, his team took photographs of hundreds of these sites. 

One pair of images showed a gully that appeared after mid-2002. That site was on a sand dune. So the gully-cutting was thought to be a dry flow of sand. 

Today's announcement is the first to show newly deposited material that seems to have been carried by a liquid. The sites are inside craters in the Terra Sirenum and the Centauri Montes parts of southern Mars. 

These fresh deposits suggest that at some places and times on present-day Mars, liquid water is coming up from beneath the ground, said Malin. It is then briefly flowing down the slopes. “This possibility raises questions about how the water would stay melted below ground,” he continued. Other questions are how widespread the water is, and whether there is a “below-ground wet habitat conducive to life.” 

“Future missions may provide the answers,” he added.

Mars Global Surveyor began orbiting Mars in 1997. The spacecraft has made many important discoveries. NASA has not heard from the craft since early November. Attempts to contact it continue. 

Activity 5
Topics for group discussion or pupil presentations

What would it mean to people here on Earth if we discovered that there was life on another planet? 

Would it affect the beliefs of the world's religions - most of which are based on the idea that in God's eyes humans are the most important form of life?

Would your answer to the last question depend upon whether the new life was in the form of bacteria - as now seems most likely for Martians - or “little green men”, or perhaps great balls of intelligent slime with twenty tentacles?

Links to free activities, lesson plans and background information.
1. www.nasa.gov/mission_pages/mars/main/index.html NASA's news page. Contains links to slide show, podcast and interactive images for this new story.

2. http://marsprogram.jpl.nasa.gov/education/modules/webpages/module2.htm Mars has valleys that seem to be caused by a flowing fluid, presumably water. We can see dendritic drainage patterns as well as flood channels on the Martian surface. Comprehensive set of activities suitable for younger pupils, including pouring water into a sand-filled tray to see what kinds of shapes the flowing water makes. Then examining images of the Martian surface to see if there are any features that suggest the presence of flowing water.

3. www.nasa.gov/centers/goddard/news/topstory/2004/0422earthmars.html Sibling rivalry. Stunning comparisons of Mars and Earth, with animations.

4. www-mgcm.arc.nasa.gov/ Updated daily, this shows current conditions on Mars and its relationship to Earth.

5. www.teachersdomain.org/resources/ess05/sci/ess/eiu/upclose/index.html Mars up close. Text and fantastic four minutes of images and audio, from a NASA team exploring Mars. Very instructive about the nature of exploration and science. Teachers' Domain. Simple registration required.

6. http://mars.jpl.nasa.gov/mgs/ Mars Global Surveyor home page.

7. http://nssdc.gsfc.nasa.gov/planetary/news/mars_water_pr_20000622.html NASA press release from year 2000, on the discovery of signs of liquid water on Mars at some time in the past.

8. http://nssdc.gsfc.nasa.gov/planetary/factsheet/marsfact.html Mars fact sheet.

9. http://marsprogram.jpl.nasa.gov/education/modules/webpages/module1.htm Exploring Mars has five independent activities. Useful for teachers wanting short, focused activities. Provides a powerful introduction to Mars, planets, astronomy and space exploration. Downloadable as pdf files.

10. www.teachersdomain.org/resources/ess05/sci/ess/eiu/water/index.html Text and video on water as the essential ingredient of life. 

Links to more links 

http://marsprogram.jpl.nasa.gov/mgs/movpics/anim/anim.html 

Animations of Mars Global Surveyor.

http://pds.jpl.nasa.gov/planets/choices/mars1.htm Images of Mars.

http://marsprogram.jpl.nasa.gov/classroom/resources.html Mars classroom resources.

Daily tip for science class discussions and groupwork

Writing frames

These can be based around prompts to keep the discussion flowing. For example:

· Why do you think that? 

· What is your reason for saying that? 

· Can you think of another argument for your view? 

· Can you think of an argument against your view? 

· How do you know? 

· What is your evidence? 

· Is there another argument for what you believe?

Adapted from the Bioethics Education Project: www.beep.ac.uk
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