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Log Book and Reference Manual
Phase #1 Life Support: 
Create a Breathable Atmosphere

Mission Overview

Remember the questions that you were asked when you were first recruited as an astronaut?

1. How can you breathe on Mars? 
2. What would mankind need to survive on Mars?

The year is 2050.  
You and your team are assigned the task of setting up a new base of operations on Mars: Hyperia Base Research Centre.  The main colony, based at Aires, has sent out a construction crew to build the base in sections or phases. 
The challenge in the game is to install the equipment and maintain the equipment in order that the colony becomes self sufficient.
During your stay at the site, you may encounter various issues to deal with. 
Storms may come and go, radiation from the sun may get more intense, fires may break out inside the base, sickness, radiation leaks and even a leak in the structure. 

These things can lead to some interesting challenges - so be prepared!
Mission Objectives

You and your team will be conducting the following three Mission Objectives:

Phase 1 – Life Support: Create a Breathable Atmosphere
1. Obtain water (H20) from Martian ice.

2. Convert the water into its constituent
 elements.

3. Produce a breathable atmosphere (air).

Within these three specific Mission Objectives there are six Assignments in Phase 1. 
Each Assignment has a number of Activities for you and your team to successfully complete.
Assignment Checklist

	Mission

Objective
	Assignment
	Activity
	Reading
	Listening/Talk
	Writing
	Status
	In-game

	
	1 Journey to Mars
	1-6
	Pegasus History


	Watch Documentary
	- Note Taking
- Journaling
	
	

	
	2 On Mars (‘Sol1’)
	
	
	
	
	
	x

	#1
	3 The Water Pumps
	
	
	
	
	
	x

	#2
	4 The Separator
	
	Review Instructions
	Group Discussion
	
	
	x

	#3
	5 The Scrubber
	
	Review notes


	Group Discussion
	Journal Entry
	
	x

	
	6 Mission Update
	
	
	
	
	
	


Assignment 1 of 6 – Journey to Mars

There are 6 Activities to complete in Assignment 1.
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Assignment 1: Activity 1
LI: Listening & Note-taking

First, we need a short history lesson.  Look at the timeline on the next page.  Add the names of your crew to the spaces provided.
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Assignment 1: Activity 1 (cont.)

LI: Listening & Note-taking

You will watch and take notes about the first ever manned-mission across the solar system, which began in 2020.

Watch and Listen to Chapters 2 and 3 (‘Venus’).  You will be expected to answer the questions in your jotter.
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Assignment 1: Activity 2

LI: Listening & Note-taking

We are going to focus on life aboard the Pegasus space-craft, and begin to engage with the characters.
Watch and Listen to Chapters 6 and 7. 
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Assignment 1: Activity 3
LI: The Drafting Process
You are to write about your journey so far.  You and your team are nearing Mars…

Reflect on what you saw and heard during Chapters 6 & 7.

Next, write for three minutes – ignoring punctuation, spelling, etc.  

Include everything that is going through your head, sights, sounds, smells, tastes, textures, feelings...
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Assignment 1: Activity 4
LI: Reading and Note-taking

Read the following log entries and take notes of
· interesting language, 
· information and details, 
· feelings and emotions 
that match your experiences during the 2050 mission:

You should also use the S2 CfE Mars MCC 2050 Assignment 1.ppt, slides Departure (1) and Venus (2).

	Name
	Role
	Mission Elapsed Time
	Page

	Alex Lloyd
	Mission Controller
	
	46

	Nina Sulman
	Mission Scientist
	75 days, 16 hours, 12 minutes
	46-47

	Tom Kirby
	Commander
	85 days, 11 hours, 14 minutes
	47
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Assignment 1: Activity 5
LI: Peer Assessment & Discussion

Look at the piece of writing that you produced in Activity 2. Now share it with each member of your crew.

· Talk through what is good.

· Talk through what is not so good.

Focus on punctuation, paragraphing and vocabulary!
Now make the corrections suggested by your crewmember(s).
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Assignment 1: Activity 6
LI: Reading & Note-taking

Read the following extracts:

	Name
	Role
	Mission Elapsed Time
	Page

	John Pearson
	Flight Medic
	98 days, 17 hours, 5 minutes
	50

	Zoe Lessard
	Mission Scientist
	119 days, 7 hours, 32 minutes
	50

	Yvan Grigorev
	Flight Engineer
	121 days, 11 hours, 32 minutes
	50



You should also use the S2 CfE Mars MCC 2050 Assignment 1.ppt, slides Departure (1), Venus (2) and Mars (3-5).

Talk about each extract and what makes it good/not good.  It could be the use of 
· factual detail, 
· figures of speech, 
· word choice  
· emotional detail.
Take note of words and phrases that you would use to enhance your next piece of writing, which will produce your character’s imagined life before and during the journey to Mars.

Assignment 1: Activity 7
LI: Imaginative Writing

You are to produce a descriptive paragraph(s) describing you and your crew’s experience so far as part of the Mars Colony Challenger 2050 expedition.
You can use the words and phrases from the Pegasus Mission journal entries looked at so far, and notes from Activity 2, 3 & 5.

When you have finished, look at the piece of writing that you have produced and share it with each member of your crew.

· Talk through what is good.

· Talk through what is not so good.

Focus on punctuation, paragraphing and vocabulary!
Now make the corrections suggested by your crewmember(s).

Assignment 2 of 6 – On Mars (‘Sol 1’)
There are 9 Activities to complete.


Assignment 2: Activity 1

LI: Listening & Note-taking

You and your crew are to read over and discuss the Mission Overview and the Mission Objectives, which will involve using the Mars Colony Challenger software.
If you or your crew have some questions, make a note of these and ask them when the teacher begins the whole-class discussion.


Assignment 2: Activity 2
LI: Reading & Note-taking

Complete the ‘Red Menace (1/2)’ close reading activity.


Assignment 2: Activity 3
LI: Genre – Similarities & Differences
Nina Sulman and her crew-members’ log entries can be categorised as Fiction.  

The ‘Red Menace (1/4)’ extract is Non-Fiction.

Your crew’s task is to create the following Venn Diagram in your jotter:
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· Note down which features of writing you would only find in Fiction.

· Note down which features of writing you would only find in Non-Fiction.

· Note down the Similarities in the middle bubble.

When you have done this, compare your Venn Diagram in the Powerpoint for Assignment 2.


Assignment 2: Activity 4
LI: Reading & Note-taking

Complete the ‘Earth Invades Mars (2/4)’ close reading activity.


Assignment 2: Activity 5
LI: Reading & Note-taking

You and your crew have touched down safely on Mars.

Congratulations!

NASA and ESA have granted you ‘Sol 1’ as a day of exploration; the real work will begin ‘Sol 2’.
Familiarise yourself with the controls of Mars Colony Challenger (MCC).  The ‘F1’ key displays the Help Information.


Assignment 2: Activity 6
LI: Reflection & Writing

You are to write about your first day on Mars.  The title should be ‘Sol 1’.
You should create a heading in your jotter - ‘Sol 1’ - and record your experiences using your five senses and also your feelings of excitement, frustration, loneliness, etc. 
Reflect on your first day on Mars - 
· What did it sound like?  
· What could they see? 

· How helpful are their colleagues?  
Include everything that you and your crew did – 

· the sights
· the sounds 

· the smells
· the tastes 

· the textures 

· feelings about the work ahead
· feelings about your family
· …


Assignment 2: Activity 7

LI: Listening & Note-taking

We are going to focus on the Mars phase of the Pegasus Mission.
Watch and Listen to Chapters 6, 7, 8, 9, 10 & 11. 


Assignment 2: Activity 8
LI: Reading and Note-taking

Read the following log entries and take notes of
· interesting language, 
· information and details, 
· feelings and emotions 
that match your experiences during the 2050 mission: 

	Name
	Role
	Mission Elapsed Time
	Page

	Nina Sulman
	Mission Scientist
	123 days, 15 hours, 22 minutes. (Sol 1)
	p. 58-60

	Nina Sulman
	Mission Scientist
	124 days, 16 hours, 3 minutes. (Sol 2)
	p. 60-61


Assignment 2 - Close Reading - Fiction - Nina Sulman2.doc
Assignment 2 - Close Reading - Fiction - Nina Sulman3.doc


Assignment 2: Activity 9
LI: Peer Assessment & Discussion

Look at the piece of writing that you produced in Activity 6: ‘Sol 1’. 

Now share it with each member of your crew.

· Talk through what is good.

· Talk through what is not so good.

Focus on punctuation, paragraphing and vocabulary!

Complete a Writing Assessment sheet.
Now make the corrections suggested by your crewmember(s).

Assignment 3 of 6 –
Mission Objective #1 - The Water Pumps
There are 6 Activities to complete.

Materials Required: Appendix A & B
Your crew needs water in order to survive… 

Remember: 1. Ice -> 2. Water -> 3. Oxygen & Hydrogen -> 4. Air

There is an ice shelf below the base. Immediately below the base, a well has been drilled down to the ice level. An inner casing has been inserted into the well casing which provides heat at its tip. A third casing gets inserted and used as a snorkel to suck up the melted ice water. 

Problem - What processes would be needed to get liquid water to the surface?
You will analyse one/more scientific articles about the composition of ice.


Assignment 3: Activity 1
Undertake the Mission Objective #1 – The Water Pumps Installation.

Assignment 3: Activity 2
Review:
	Name
	Role
	Mission Elapsed Time
	Page

	Nina Sulman
	Mission Scientist
	123 days, 15 hours, 22 minutes. (Sol 1)
	p. 58-60

	Nina Sulman
	Mission Scientist
	124 days, 16 hours, 3 minutes. (Sol 2)
	p. 60-61


Using:

A. Assignment 2 - Close Reading - Fiction - Nina Sulman2
B. Assignment 2 - Close Reading - Fiction - Nina Sulman3


Assignment 3: Activity 3
In your jotter

· Using the second sentence as an example, produce a list of activities that you and your team performed today.

· Why were these tasks performed in this particular order?

· Were the tasks easy? (Focus on word choice: verbs, lists, figures of speech that create the effect of difficulty and effort)

· What is your opinion of your space-suit?

· What would you tell relatives and friends who think that Mars is warm – boiling hot, even?


Assignment 3: Activity 4
You are required to return the mission log data for Phase #1: Mission Objective #1 – The Water Pumps
But first, you have received a video message from Mission Control: Education Department.  The pupil has supplied you with e-mailed attachments that you should complete and return to his school e-mail address.


To: Hyperia Base 2050
Attachments: Mission Objective #1 – The Water Pumps
Greetings, crew!  My name is Josh and I am 12 years old.   I have some questions that I’d like to ask you so that I can complete my homework assignment.

1. What is a solid and is ice a solid?

2. Why is ice cold? (Just like my ice lollies!)
3. What would ice look like through a powerful microscope?

4. How can you pump ice up from the ground – it is frozen solid?

5. What are the three states of matter?

6. Provide a diagram of Hyperia Base, clearly stating the ice shelf and the pumps.

7. Can you add to the diagram labels that show the process(es) of the pumps?
Thank you for taking the time to answer my e-mail!

Good luck, crew! - Josh
 An example well on Earth.




Assignment 3: Activity 5
You are to produce a short set of instructions that could be used by future astronauts who are required to carry out a similar operation. 
Remember: 

· Your instructions are necessary for the construction of a life-support system and therefore must be in the correct order and grammatically correct.

 
Assignment 3: Activity 6
Using the same format as Nina Sulman, produce a log entry for ‘Sol 2’ – The Water Pumps.  This diary entry should include:

· The events of the day: what work duties you undertook and why.
· Your thoughts and feelings about how well your crew worked.
· Thoughts and feelings of home.
· Describe Mars using your five senses.
Remember: 

· Your diary entries will have a global audience and must be grammatically correct.

· You are expected to use features of language that will capture fully this magnificent experience.

 

Assignment 3: Activity 7
Your crew are to take part in a group discussion activity.  Here are the questions/points of discussion:

This group discussion will be sent to NASA using a secure data transmission link.

Assignment 4 – 
Phase 1 – Objective #2: The Separator

We have produced water by melting the ice from under the surface of Mars.  From this water (H2O) we can extract the oxygen which will then become part of the breathable atmosphere (air) that must be generated if we are to continue living within the base without the aid of our space suits.

The other element, hydrogen, will be used as a component of the fuel needed to power the rover vehicles.
You will analyse one/more scientific articles about the composition of air.


Assignment 4: Activity 1
Undertake the Mission Objective #2 – The Separator Installation.


Assignment 4: Activity 2
Review:

	Name
	Role
	Mission Elapsed Time
	Page

	Nina Sulman
	Mission Scientist
	127 days, 12 hours, 15 minutes. (Sol 5)
	p. 62-63


Using:

A. Assignment 4 - Close Reading - Fiction - Nina Sulman5

Assignment 4: Activity 3
In your jotter

· Produce a list of activities that you and your team performed today.
· Think about how the Separator Installation activities are related to the Water Pumps Installation activity… How does this second set of activities relate to what you have already done, and what will be performed next (i.e. the Scrubber Installation).
· Did you have to install the Valve, Separation Unit, Filter and Compressor in a particular order?

· Were the tasks easy? (Focus on word choice: verbs, lists, figures of speech that create the effect of difficulty and effort)

· What is your opinion of the division of labour – have the tasks been evenly distributed? Is everyone taking part? Who did what?
· How do you feel about Mission Control?  Have there been any problems?

Assignment 4: Activity 4
You are required to return the mission log data for Phase #1: Mission Objective #2 – The Separator

But first, you have received another video message from Mission Control: Education Department.  The pupil has supplied you with e-mailed attachments that you should complete and return to their school e-mail addresses.

To: Hyperia Base 2050
Attachments: Mission Objective #2 – The Separator

Greetings from Russia, crew!  Our names are Yuri and Vladimir. We are twin brothers and have some questions that we’d like to ask you so that we can complete our homework assignment. 
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1. What is a gas and are oxygen and hydrogen both gases?
2. What would hydrogen and oxygen look like through a powerful microscope?

3. What are the three states of matter?

4. Can we have a copy of the diagram that you already produced of Hyperia Base, clearly stating the where the water will be collected and what happens to it. To which direct and indirect uses will the water be put?
5. Can you add to the diagram labels that show the process(es) applied to the water?
Thank you for taking the time to answer our e-mail!

Good luck, crew! – Vladimir & Yuri
Using the information in Appendix D, draw a diagram that shows the processes that have been enabled by the installation of the Water Pumps and Separator.
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Assignment 4: Activity 5
You are to produce a short set of instructions that could be used by future astronauts who are required to carry out a similar operation. 

Remember: 

· Your instructions are necessary for the construction of a life-support system and therefore must be in the correct order and grammatically correct.


Assignment 4: Activity 6
Using the same format as Nina Sulman, produce a log entry for ‘Sol 3’ – The Separator.  This diary entry should include:

· The events of the day: what work duties you undertook and why.

· Your thoughts and feelings about how well your crew worked.

· Thoughts and feelings of home.

· Describe Mars using your five senses.

Remember: 

· Your diary entries will have a global audience and must be grammatically correct.

· You are expected to use features of language that will capture fully this magnificent experience.


Assignment 4: Activity 7
Your crew are to take part in a group discussion activity.  Here are the questions/points of discussion:

This group discussion will be sent to NASA using a secure data transmission link.

Assignment 5 – 
Phase 1 – Objective #3: The Scrubber

Mars does have an atmosphere but it is quite low and full of CO2.  We need to create a breathable atmosphere if we are to continue living and working unaided by our spacesuit air tanks.

Think about the constituents of air.  

Have we collected a one constituent of air already?

Assignment 5: Activity 1
Undertake the Mission Objective #3 – The Scrubber Installation.


Assignment 5: Activity 2
Review:

	Name
	Role
	Mission Elapsed Time
	Page

	Nina Sulman
	Mission Scientist
	123 days, 15 hours, 22 minutes. (Sol 1)
	p. 58-60

	Nina Sulman
	Mission Scientist
	124 days, 16 hours, 3 minutes. (Sol 2)
	p. 60-61


Using:

A. Assignment 2 - Close Reading - Fiction - Nina Sulman2
B. Assignment 2 - Close Reading - Fiction - Nina Sulman3


Assignment 5: Activity 3
In your jotter

· Produce a list of activities that you and your team performed today.
· Think about how the Scrubber Installation activities are related to the Separator Installation activity… How does this third set of activities relate to what you have already done.
· Did you have to install the Valve, Scrubber Unit, Lithium Hydroxide Filter and Compressor in a particular order?

· Were the tasks easy? (Focus on word choice: verbs, lists, figures of speech that create the effect of difficulty and effort)

· What is your opinion of the division of labour – have the tasks been evenly distributed? Is everyone taking part? Who did what?
· How does it feel to be able to finally remove your space suit?

Assignment 5: Activity 4
You are required to return the mission log data for Phase #1: Mission Objective #3 – The Scrubber

But first, you have received another video message from Mission Control: Medical Department.  The Mission Control Medic has supplied you with e-mailed attachments that you should complete and immediately return to her e-mail addresses.

To: Hyperia Base 2050
Attachments: Mission Objective #2 – The Separator

Greetings and Congratulations from NASA!  My Name is Dr Penelope Lung

I am submitting you some questions that I’d like to ask you so that we can complete our research paper entitled ‘Breathable Atmosphere on Mars’.

1. What is a gas, and is air a gas?

2. What would air look like through a powerful microscope?
3. What are the three states of matter?
4. Send me a completed a copy of the diagram that you already produced of Hyperia Base, clearly stating how you have created a breathable atmosphere in your base.

5. Can you add to the diagram labels that show the process(es) applied to the ice, water and any gases that have been produced?
Thank you for taking the time to answer our e-mail!

Well done, crew! – Dr Lung
Using the information in Appendix F, draw a diagram that shows the processes that have been enabled by the installation of the Scrubber.



Assignment 5: Activity 5
You are to produce a short set of instructions that could be used by future astronauts who are required to carry out a similar operation. 

Remember: 

· Your instructions are necessary for the construction of a life-support system and therefore must be in the correct order and grammatically correct.


Assignment 5: Activity 6
Using the same format as Nina Sulman, produce a log entry for ‘Sol 4’ – The Scrubber.  This diary entry should include:

· The events of the day: what work duties you undertook and why.

· Your thoughts and feelings about how well your crew worked.

· Thoughts and feelings of home.

· Describe Mars using your five senses – especially now that you have been able to breathe unaided by your space suit.

Remember: 

· Your diary entries will have a global audience and must be grammatically correct.

· You are expected to use features of language that will capture fully this magnificent experience.

Assignment 6 – Mission Update of Phase #1
There are 5 activities for this final Assignment.
You will be expected to take part in or produce the following:
A. A Video-cast to NASA (Group Discussion)
B. An instruction manual: ‘Creating a Breathable Atmosphere on Mars’

C. A piece of Personal/Reflective Writing: ‘Mars 2050: My Story’
D. A Solo Talk based upon ‘Mars 2050: My Story’
Assignment 6: Activity 1- Review
Review all Diary Entries: ‘Journey to Mars, Sol 1’, Water Pumps, Separator and Scrubber…
Ensure that each piece of writing has been peer-assessed and has a ‘Writing Assessment Sheet’.

Assignment 6: Activity 2 - Group Discussion
Assign a ‘Chairperson’ who will lead the crew some of the key elements of the mission.
It is the ‘Chairperson’s’ task to ensure that everyone contributes to the discussion.

Assignment 6: Activity 3 - Instruction Manual
Look at the following piece of non-fiction:

You are to produce an instruction manual that describes the necessary steps required to install the Water Pumps, Separator and Scrubber.

Your instruction manual should include the following:

a. Front page

b. Contents

c. Diagrams

d. Explanations of each piece of equipment

e. Maintenance

f. Frequently Asked Questions (FAQ)

Assignment 6: Activity 4 - Personal/Reflective Writing

Consider all of the diary entries that you have produced.  Upon your return to Earth, you will be publishing your story with Faber & Faber.

This piece of writing should be descriptive and engaging, delivering scientific information as well as your thoughts and feelings – you and your crew are part of an elite group of a few human beings to have visited and walked on Mars.

Your writing should include:

· The Journey to Mars

· ‘Sol 1’

· The Water Pumps

· The Separator

· The Scrubber

· The Team & The Experience

You may present the writing as a series of diary entries OR you may wish to write it in short chapter form.

Assignment 6: Activity 5 - Solo Talk

Upon your return to Earth, you will be invited to many official engagements and important events – a banquet with the Prime Minister, a state dinner with the President of the United States of America.

You shall be expected to speak for 5 minutes to your guests. You should prepare the following bullet points to help you structure this talk:

· Introduction

· The Journey to Mars

· ‘Sol 1’

· The Water Pumps

· The Separator

· The Scrubber

· The Team & The Experience
· Conclusion

Appendices

Appendix A The Water Pumps: Overview
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We have to convert frozen water (ice) and bring it to the surface so that we have a) drinking water and so that we can b) separate oxygen and hydrogen for other uses on the base.
Each pump has a heater and a power switch; the heater supplies heat down the well to the ice below. 

As small quantities of ice melts, the pump pulls the melted water up to the separator.  If you run the heater at 100% it will burn up the pump, causing the pump to fail.  

It works best if you have both pumps running less than 100%. 

Power to the pump is directly from the battery. 

Appendix B -The Water Pumps: Installation Instructions

Phase 1 Objective #1 requires the installation of two water pumps on to the well heads.
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Appendix C -The Separator: Installation Instructions

Phase 1 Objective #2 requires the installation of four components.
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Appendix D -The Scrubber: Installation Instructions

Phase 1 Objective #3 requires the installation of four components.
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Draw a diagram based on the description of the ice shelf and well that has been created under the base.





Using the information in Appendix A & B draw a diagram that shows the processes that are enabled by the installation of the water pumps.
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You have to locate 2 pumps.





Each pump is fitted with a heater and a power switch.





Set the water pumps on the well heads inside the base.  





Step 1





Step 2





Step 3





Activate the pumps and set the flow rate to approx. 70%.





The pumps will fill the water tank in the separator 


and the process can begin.





You have to locate 4 components.





Valve, Separation Unit, Filter and Compressor.





Install all four items in the Separator.  





Step 1





Step 2





You have to locate 4 components: 





Valve, Scrubber Unit, Lithium Hydroxide Filter & Compressor 





Step 1





Step 2





Install these units into the Air Scrubber. 








� adjective: being a part of a whole





