	
	Lesson Title: Thinking About Space Travel (Lost on the Moon)
	Cluster:    4             Grade:    6    S.L.O: 6-4-01 & 6-4-02                                          


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	A. Scientific Inquiry

Initiating, Researching & Planning
Implementing; Observing, Measuring &

Recording

Order and rationalize choices for listing
Analyzing & Interpreting

Identify trends and relationships in meeting basic needs in space (thinking outside the box)
Concluding & Applying

B. STSE Issues/ Design Process/ Decision Making
Appreciate that space travel and exploration is a recent 20th century development

C. Essential Science Knowledge    Summary

1. Space travel is not as simple as it seems.
2. In space you have to think outside the box to solve problems

Will you assess? If so, what?

Record of student’s personal ranking and NASA ranking for the activity.
Vocabulary

How will you assess it?

Have they recorded their numerical order of items along with the NASA ranking of items of the list? 

Vocabulary is material for upcoming assignments and end of unit test.
 
	Teacher presents the idea of being, “lost on the moon” to students. The idea relates to space travel and survival in space. It is a fun activation strategy to get kids thinking about space and space travel on a different level.
Students are encouraged to challenge ideas put forward by each group until the class has settled on what they agree is the correct order of items.

Lesson commences with teacher revealing the NASA ranking for the items and the rationale behind each rank choice. Once completed, students are encouraged to reflect upon why some the ranked items would be of importance for space travel. 
Teacher distributes blank vocabulary page for student’s science journals. Indicate new vocabulary for the space unit, having students note the new words (and definitions) in their science journal vocabulary list. 

Students are invited to ask questions about new ideas they may have learned about as a result of the handout (example: gravity, propulsion, basic needs, stellar maps, solar powered equipment, etc)

Teacher shows the students the, “I Wonder…” board for this unit. If they have something that they want to know about that did not get answered in class advise them that they can post it on the board (on a post-it). Teacher can use the questions to focus inquiry and instruction of future classes.
	Students will be paired with another student to complete the task. Students then volunteer their groups order and justify, with reasoning, why the items should be ranked in that order.
Students are invited to discuss and record the NASA ranking on their sheet.

Students will record the new vocabulary and definition in their vocabulary list in their science journals.

Students are invited to write down any words, or questions that they may have and post it on the “I wonder” board. They are also encouraged to write down any thoughts they may have about the new unit in Science.
	Handout, “Lost on the Moon” and NASA ranking of items.
Blank vocabulary list for space unit

Poster, “Wondering about the Solar System”
Post-it notes





	
	Lesson Title:  Meeting Human Needs in Space
	Cluster:  4               Grade:      6               S.L.O:  6-4-02


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	A. Scientific Inquiry

Initiating, Researching & Planning
Identify basic human needs.

Formulate specific questions that lead to investigations.

Create charts for meeting basic needs.
Implementing; Observing, Measuring &

Recording

Access information using a variety of sources.
Analyzing & Interpreting

Review information to determine its usefulness.

Make notes on a topic, combining information for more than one source and referencing sources appropriately.
Concluding & Applying

Communicate methods, results, conclusions, and new knowledge in a variety of ways.
B. STSE Issues/ Design Process/ Decision Making
Appreciate that space travel and exploration is a recent 20th century development

C. Essential Science Knowledge    Summary

1. Astronauts basic needs in space are met thanks to many technological developments  
Will you assess? If so, what?

Record of group charts for meeting basic needs
How will you assess it?

Have they recorded their group and class discussions? Is the list complete and accurate? Potential testable material for the unit test
	Teacher advises students that they have been chosen to take part in a television show dealing with how people survive in a wilderness area without modern conveniences. Have students work in partners to determine how they would meet the “basic human needs.”
Students are encouraged to challenge ideas put forward by each group until the class has settled on what they agree is the best way to meet basic human needs in the wilderness.

Lesson commences by teacher talking about how astronauts meet their needs in space. Assist the students to determine what astronauts need to survive in space. Construct questions that require further research by the students. Examples: How/what do astronauts eat in space? How do astronauts breathe in space? How do astronauts sleep in space? How do astronauts control temperature while on space missions? 
Divide the class into small groups. Have each group select one of the areas of basic needs to research, including specific references to technological developments.

Students are asked to offer their research findings to the remainder of the class. Teacher facilitates discussion drawing on information provided to emphasize the difficulty of space travel. 
Teacher closes the lesson by developing the idea that space travel is difficult and astronauts have many needs that need to be met for successful space travel.
	Students discuss in pairs, how they can meet basic human needs in the wilderness. Students then volunteer group’s ideas to share with class.
Students record the results on how we can best meet our basic human needs in the wilderness.
Students are grouped together and begin research using a variety of sources provided by the teacher. Examples: library books, magazines, videos, CD ROMs, Internet.
Students make notes on their research topic, using information from more than one source and referencing resources properly.

Students record class findings on other research areas.

Homework:
Students are asked to summarize what they have learned in the lesson in their science journal – in particular, have them reflect upon how space travel has resulted in the developments of new technological devices make space travel easier for astronauts.
	· Chart paper 
· Markers

· Library books, CD ROMs, videos, access to internet


Checking for Understanding:
Provide students with the following:

Space travel has resulted in the development f new technological devices.

Do you agree or disagree with this statement? Give reasons to support your answer (must be in complete sentences) 

	
	Lesson Title:  Building A Space Suit
	Cluster:  4                Grade:        6              S.L.O: 6-4-02


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	A. Scientific Inquiry

Initiating, Researching & Planning
Draw upon previous lesson regarding meeting basic needs in space
Implementing; Observing, Measuring &

Recording

Students will observe and record details of the construction of an astronauts EMU suit.
Analyzing & Interpreting

Consider space travel factors in the construction of a EMU suit

Concluding & Applying

Identify the importance of different items in the construction of an EMU suit.
B. STSE Issues/ Design Process/ Decision Making
Appreciate that space travel and exploration is a recent 20th Century development.

C. Essential Science Knowledge    Summary

1. Importance of space suits to astronauts
2. Purpose of space suits

Will you assess? If so, what?

Details of group constructed EMU, using pre-determined criteria (developed by the students and teacher)
How will you assess it?

Using the criteria developed by the class, EMU’s will be checked to ensure all details have been included.
 
	Teacher presents pictures to class of astronauts in their EMU suits (Extravehicular Mobility Unit). Provide each student with their own picture. Ask the students to take a few minutes and note all the details.
Students are encouraged to share their notes with the remainder of the class. Teacher will make note of all the details presented on the overhead. 
Teacher further asks students to consider the importance of a properly designed space suit? How to they fit? (student demonstration using mini mittens to simulate the tight constriction of a space suit)
Lesson commences by the teacher breaking the students into small groups. Students are advised that, as a group, they will be creating their own “EMU suit” from the paper suit and other miscellaneous materials provided. They are encouraged to reference their list and pictures of EMU suits for replication purposes.
Teacher facilitates discussions drawing on information provided by the groups regarding the design process of space suits. 
Teacher closes lesson by developing the idea that space suits are not fashion statements, by a part of a technological development that assists astronauts in meeting their basic needs in space travel.
	Working alone, students will list as many details of an Astronauts EMU suit as possible. 
Students write down any extra details that they may have overlooked whole examining the picture of the EMU suit.

Students observe a selected student in a demonstration using mini mittens on how a space suit may actually feel (i.e.: restricted movement, tight, many layers, etc.) and the duties that astronauts must complete while in the space suit.
As a group, students are to discuss how they will go about constructing their group EMU suit. What colours will they use? What logos will they use? Who will model the spacesuit for their group? Have each “crew” of students create their own mission patches to add to their suits.

Students will present their spacesuits to the class and discuss why they have made some of their design choices for their EMU suit.

Homework:
Students are asked to summarize the construction, purpose and importance of a space suit in their science journal.
	· A wearable paper suit
· Photos of astronauts in their EVA suits

· Variety of duct tapes/hockey tapes (all colours)

· Tubing

· Balloons

· Cereal or other flat boxes

· Odds and ends

· Glue/tape/scissors/felts


Teacher note: Through the Canadian Space Agency, you can obtain stickers of the various Canadian mission patches and logos for students to add to their spacesuits.



	
	Lesson Title:  Canadian Contributions to Space Science
	Cluster:  4                     Grade:    6                  S.L.O: 6-4-03


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	A. Scientific Inquiry

Initiating, Researching & Planning
Formulate specific questions that lead to investigations
Implementing; Observing, Measuring &

Recording

Record details and contributions to space science
Analyzing & Interpreting

Summarize and analyse Canada’s contribution to space science
Concluding & Applying

Conclude why Canada’s contribution is more technology rather than travel based.
B. STSE Issues/ Design Process/ Decision Making
Appreciate that space travel and exploration is a recent 20th century development. 


C. Essential Science Knowledge    Summary

The Canadian Space Agency (CSA) has made some significant contributions to space science.
Will you assess? If so, what?

Have they recorded the Canadian contributions to space science?
How will you assess it?

Is the list complete and accurate? Potential material for the unit test
 
	Teacher presents the idea of the Canadian Contributions to space travel and investigation.  Ideas relate to technological developments such as the CanadArm, CanadArm2, Hubble Space Telescope, RADARSAT, and Canadian Astronauts.
Teacher gives a brief history of the Canadian Space Agency, and its astronauts and contributions to space travel and research.

Teacher facilitates discussion regarding Canada’s “place” in space research. Is our Country at the forefront of space research, or more of a “support” country?

Students are invited to share their responses to the question. Teacher is to facilitate discussion for both areas of response. Teacher will also clarify that Canada is indeed a technological support country for other countries that are in the forefront of space exploration.

Teacher poses the question, “Why – why can’t every country be a part of space exploration?”

Teacher facilitates further discussion about space travel and exploration.  Teacher closes the lesson by helping students understand that space travel and research is cost prohibitive and not all countries can participate in space research and travel, but all societies benefit from space travel and research.
	Students are to record and identify the top 3 Canadian Contributions to space travel and research, and Canada’s astronauts.
Students are to record the first Canadian astronauts to travel into space, and when the Canadian Space Agency was first established.

Students are to write their thoughts about Canada’s contributions to space. Are we more of a technological “support” country for space research, or are we in the forefront of space travel?

Students are asked to try and identify some countries that are at the forefront of space exploration.

Students are asked to respond to the question in their science journal regarding why every country isn’t in the forefront of space research and space exploration.
Homework:
Students are asked to summarize the importance of space travel and research and Canada’s contributions.
	· Canadian Space Agency, “Historic Milestones of Canada in Space”
· Pictures and/or posters of various Canadian astronauts and Canadian technologic developments for space research (Canadian Space Agency)

· Overhead markers
· Transparencies


Teachers Note: The Canadian Space Agency provides detailed lists of Canadian contributions to space research and free posters and educational projects for classrooms to participate in.(www.space.gc.ca)


	
	Lesson Title: Positive and Negative Impacts of Space Research
	Cluster:  4                    Grade:   6                  S.L.O:  6-4-05


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	A. Scientific Inquiry

Initiating, Researching & Planning
Think about the positive and negative side of space travel. List them.
Implementing; Observing, Measuring &

Recording

Determine what articles are results of space research. How does space science impact us negatively?
Analyzing & Interpreting

Do the benefits of space research outweigh the negative impacts?
Concluding & Applying

Rationalize how space science can impact society both negatively and positively.
B. STSE Issues/ Design Process/ Decision Making
Appreciate that space research has affected many facets of our everyday lives.


C. Essential Science Knowledge    Summary

Space science has both positive and negative impacts on our world.
Will you assess? If so, what?

Have they accurately recorded the positive and negative impacts of space research?
How will you assess it?

Is the list complete? Have they filled out the attachment properly? Potential unit test material.
 
	Teacher brings s a variety of items to class and asks students to identify the items that they think are the result of space research.
Teacher invites students to share their thoughts about the items that they have brought to class. Students are encouraged and challenged to identify any items that they believe have resulted from space research, with some rationale.

Lesson commences with teacher reviewing each item with students and explaining whether or not it is a positive result of space research. 

Teacher provides an overhead transparency for students to copy down the results of the questioned materials. As a class, students are invited to hypothesize about what other things they can think about that are a positive result of space research.
Teacher further develops the concept of space exploration by asking the students what happens to rockets, satellites, and space probes once they have been used. Discuss the implication of all the “junk” that is left in space. In addition, discuss the cost of space research missions.
Homework: 

Students are to research and record their findings of the negative impacts of space research.


	In their journals, have the students individuals hypothesize whether or not he displayed items are a result of space research and developed space technologies. Students can also provide rationale for their decisions.
Students are handed out a copy of the space research chart to copy down the formal results.

Student’s record any other items that they can think of that are a result of space research.

Students are allowed to gather information using the internet (e.g. websites such as The Canadian Space Agency and the National Aeronautics and Space Administration). In their journals ask students to record their findings and share them with the class.

Individuals share their responses with the rest of the class and record information in their journals.
	· Orange drink crystals, canned orange juice, a pocket calculator, freeze-dried food, a detailed map of a global region, and a crystal
· Chart paper

· Markers

· Overhead transparencies and markers


Checking for Understanding:
Provide students with the following: 

Answer the following question in your science notebook:

1. What do you think if the greatest positive impact of space research programs? Explain your thinking.

2. What do you think is the greatest negative impact? Explain you thinking. 


Contributions of Space Research

	Idea/Item
	Yes/No
	

	Ski Equipment
	
	

	Food
	
	

	Hospital Technologies & Materials
	
	

	Dental Braces
	
	

	Clothing
	
	

	Artificial Limbs and Devices
	
	

	Calendars
	
	

	Weather Satellites
	
	

	Communications Satellites
	
	

	Laser Beam Speech
	
	


	Canadian Achievements in Space Science


Canada has been in the space business for a long time. We were the third nation on Earth to go to space with a satellite. We've done some tremendous things in the past but I think in the last twenty years Canada has achieved three major objectives.

The first one was putting the CanadArm on the space shuttle. That arm has been used for all kinds of tasks—for grabbing the Hubble Telescope, pushing things down in the bay that were starting to come loose, and for holding on to astronauts who were working while they were out on spacewalks.

The second most amazing thing of Canadian technology in the last twenty years is RADARSAT. We have a satellite that is going around the world from North Pole to South Pole all the time. It uses radar so it can see at night and through clouds to map the whole surface of the world over and over again so we can better understand what is happening to our planet over time.
The third major achievement in the last twenty years is CanadArm2. This arm, does not just ride to space on the shuttle. It stays permanently in orbit on the International Space Station. This huge and powerful arm, the size of a tree, can grab a whole space shuttle and move it around. It can also move something around as delicately as your own fingertips to install it up onto the Space Station.

	Project/Activity: Building a Spacesuit


In this creative activity, your students will design and build their own, wearable space spacesuits. 

You will need:

· A wearable paper suit from a paint store

· Photos of astronauts in their EVA suits

· Variety of duct tapes/hockey tapes (all colours)

· Dryer hose tubing

· Cereal or other flat boxes

· Odds and ends

· Glue/tape/scissors/felts

Instructions

1. Obtain some kind of wearable “paper suit” from a local paint store or hardware store; 

2. Obtain photos of astronauts wearing their Extra Vehicular Activity (EVA) Suits and note all the details; 

3. Have students decorate their suits using various coloured tapes, dryer hose tubing, and other kinds of tubes and felts; 

4. Using the cereal box, have students create a control box for their suit; 

5. Add lots of pockets and tethers for your suit, so your space tools won’t float away! 

6. Through the Canadian Space Agency, you can obtain stickers of the various Canadian mission patches and logos for students to add to their spacesuits; 

7. Divide students into “crews”, and have them create their own mission patches to add to their suits; 

8. Your spacesuits are now ready to wear; good luck on your mission! 


[image: image1.emf]Lost on the Moon     Your spaceship has just crash landed on the moon. You were scheduled to rendezvous  with a mother ship 200 miles away on the lighter side of the moon, but the rough landing  has ruined your ship and destroyed all the equipment on board, exc ept for the 15 items  listed below.     Your crew’s survival depends on reaching the mother ship. You must choose the most  critical items for the 200 - mile trip. Your task is to rank the 15 items in terms of their  importance for survival. Place number one by th e most important item, number two by  the second most important item, and so on through number 15   -   the least important.     Good luck  –  your survival depends upon it!       Items             Your Ranking     NASA Ranking     Box of matches       Food concentrate       Fifty fee t of nylon rope       Parachute silk       Solar - powered portable heating unit       Two .45 caliber pistols       One case of dehydrated milk       Two 100 - pound tanks of oxygen       Stellar map (of the moon’s constellation)       Magnetic compass       Five gal lons of water       Signal flares       First - aid kit containing injection needles       Solar - powered FM receiver - transmitter       Self - inflating life raft          
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