
Kyle Fraser – 2014 Galbraith winner

	Subject/Course
	Grade 7 Science - Heat 
	Lesson Topic
	Dealing with Heat in Outer Space

	
	
	Lesson Duration
	50-100mins
	
	


	1.     Curriculum Expectations



	Overall:


	Grade 7 Science

1. Assess the cost and benefits of technologies that reduce heat loss or heat related impacts on the environment.

2. Investigate ways in which heat changes substances, and describe how heat is transferred.



	Specific:


	Grade 7 Science

1.1 Assess the social and environmental benefits of technologies that reduce heat loss or transfer.

2.3 Use technological problem-solving skills (see p.16) to identify ways to minimize heat loss.

2.6 Use a variety of forms to communicate with different audiences and for a variety of purposes.


	Integrated 

(if applicable):


	Grade 7 Writing
2.1 Write complex texts of different lengths using a wide range of forms.


	2.     Lesson Learning Goal(s)     Key Question:  What do I want students to know and be able to do?

	Knowledge and Understanding
	              Thinking
	        Communication
	          Application

	K&U:

· Student understands how the cooling system of an astronaut’s spacesuit works.
T:

· Student demonstrates the ability to critically analyze the information from the unit and draw an explanation regarding how the cooling system of an astronaut’s spacesuit works.
C:

· Student writes and draws a diagram effectively when forming and supporting an explanation.
A:

· Student, having interpreted the materials, is able to arrive at an independent explanation of how the cooling system of an astronaut’s spacesuit works.



	3.     Assessment     Key Question:  How will I know each student has learned the concept(s)?

	a) Indicator(s) of Lesson Learning Goals: 

	· Students are engaged in the lesson, answering questions and asking questions of their own.

· Students perform demonstration with limited teacher involvement and understand what was occurring.
· Students are able to begin work on their explanations using the resources they have available to them.
· Students create a short scientific explanation which will be assessed for their understanding, their thinking, how they communicate their ideas, and how they have applied what they have learned in earlier lessons to their explanations which the teacher will collect and mark.


	b) Assessment Strategies and Tools:     Key Question: What will students be doing and what will I use to assess learning?

	- Students will write a scientific explanation of how they believe cooling system of the astronaut’s spacesuit works.  Students will use prior knowledge, critical thinking skills, their notes from previous classes, and their observations from the demonstration to assist them.  Students are always more than welcome to ask questions.



	4.     Differentiated Instruction     Key Question:  What will I do to assist individual learners or provide enrichment for others?

	Accommodation and/or modification:
	Extension:

	· Students will be grouped homogeneously, based on ability, so that they can discuss their ideas at the same level of understanding.

· Students who are apprehensive about sharing their ideas with their classmates could have their ideas orally recorded using a digital recorder, iPod or iPad.

· iPad/Netbooks will be available for students who need some assistive technology to use to work on the scientific explanation.


	N/A


	Required teacher preparation/materials needed:

	· Projector and Laptop for PowerPoint presentation

· Materials for classroom demonstration:

     - Aquarium Tubing

     - Plastic containers

     - A cooler to store cold water

     - A bag of ice

· Worksheets

· iPad/Netbook for students who need some assistive technology to complete the scientific explanation

Teachers can reference the following web links for background info or could even show their students after the activity:

http://videos.howstuffworks.com/discovery/27712-how-do-they-do-it-spacesuit-insulation-video.htm
http://videos.howstuffworks.com/nasa/2183-how-spacesuits-work-video.htm



	Instructional Plan

	Time
	Setting the Stage:
	Differentiated

Instruction
	Assessment

Opportunities

	10 min.
Or 

20 min., if using a double period


	Learning Goal: Dealing with heat in the extreme environment of space
· Question: Have you ever wondered about the temperature of space?

· Question: What temperature does an astronaut experience while in space? (The teacher will provide students with 5 different temperature choices to help them narrow down their guessing.)

· After a student guesses, teacher reveals that the temperature changes depending on whether the astronaut is in direct sunlight or is shaded by the space station.

· The teacher then explains that when the astronaut is in direct sunlight, the temperature outside the spacesuit can be as hot as 120°C and if they are shaded behind the space station, their temperature outside the spacesuit can drop to about -100°C.

· Teacher will introduce that space is a vacuum and using the particle theory, explain that only objects have a measurable temperature in space.

Review: Temperature and Particle Theory (if necessary)

· Teacher will provide students with information on the ways which heat can be transferred in outer space (Radiation and Conduction).
Review: Heat, Radiation, and Conduction (if necessary)
· Question: What strategies do humans have to manage their temperature on earth (in warm and cold environments)?
· Students will discuss with a partner some ideas and the teacher will take a few group responses from class (ex., layers of clothing).
· Question: Are astronauts able to use those same strategies in outer space? Why?

· Teacher discusses how NASA and other space agencies use strategies to keep the body warm and how to keep the body cool while in space.

· Teacher can comment that the astronaut in the picture is Canadian Chris Hadfield and talk about his recent command of the International Space Station (Keeping the Body Cool slide).
· Teacher briefly lets students know that the process for keeping the body cool is reusable.
· Teacher will also mention that body heat is lost very slowly due to being in space, as well as being in the highly insulated space suit, and this system helps prevent heat exhaustion and death. 
	
	


	
	Core Learning Activity:

	20 min.
Or

30 min., if using a double period


	· The teacher will let students know that they will be learning about the strategies astronauts currently use to manage their body temperatures to survive the extreme environment of outer space.

· The students will perform a demonstration which will show a method used by space agencies such as NASA.

· Demonstration:

· Materials

· Aquarium Tubing

· Plastic containers

· A cooler to store cold water

· A bag of ice

· Instructions
· Fill up one container with cold water from the cooler

· Wrap the aquarium tubing around arm of student(s) snugly (ask students to roll up their sleeves if required)

· Take one end of the aquarium tubing and hold it in the container full of water

· Siphon water out of the opposite end and place it in the empty container to catch the water coming out.

· Explanation

· The cold water moving through the tube cools the students arm.  

· In the space suit, they use this technology to deal with regulating the astronaut’s temperature.  The suit is so well insulated that the body heat of the astronaut is trapped in it, the cold water moving through tubing allows the body heat to dissipate and heat the water which is then sent back to the astronaut’s backpack to be cooled and reused.

· Teacher will ask questions during the demonstration

· Question: What do you feel? 

· Question: Do you think this is a good idea? Problems with this?
	
	


	
	Lesson Consolidation/Debriefing with Students:

	20 mins

Or

50 mins if using a double period

	· Once students have completed the demonstration, they will be given a handout that asks them to write a scientific explanation about how the cooling system in the spacesuit works.

· Students will begin working on their explanations using all the resources they have available to them (their notes, their observations from the demo, the Netbooks, iPads, their teacher, etc.), which will help them support their answer


	
	

	
	Apply new learning:  In class / At home

	
	· Have students complete their explanations at home if they are not able to finish in class.



	
	


	Post Lesson Reflection


	Follow-up/next steps (lesson content/assessment):

	

	Follow-up with particular students (learning and/or behaviour):

	

	Opportunities for professional growth:

	



