UNIT 5
SPACE EXPLORATION
UNIT OVERVIEW

[image: image1.wmf]During the space exploration unit, you will look at three major areas that have influenced our understanding of our universe.

1. Using a historical viewpoint of how we have developed instruments and tools to view and explore outer space.  How inferences over time laid the foundation to our modern understanding of space.
2. How we have developed better and more complex ways to see and measure objects in outer space.  How we can understand what an object is made up without travelling to that object.

3. A modern approach to exploring space by using new technology such as satellites and rockets.  How are these advances helping us to get a better overall view of the universe? 
As you work this unit, you will need to provide evidence of your understanding of concepts that related to space exploration. Use this table to keep track of your progress and where you have shown clear understanding.
	Science 9 Space Exploration
 Knowledge Outcomes

	1. Investigate and describe ways that human understanding of Earth and space has depended on technological development.
	Still Learning
	On My Way
	With Ease

	
	The big ideas/Enduring Understandings (Rocks)
	Include evidence.

	
	Can I describing the position of objects in space, using angular coordinates (azimuth-altitude coordinates)?
(e.g., describe the location of a spot on a wall, by identifying its angle of elevation and its bearing or azimuth; describe the location of the Sun and other stars using altitude-azimuth coordinates, also referred to as horizon coordinates or local coordinates)
	
	
	

	
	Can I describe techniques used to estimate distances of objects in space and to determine their motion?


	
	
	

	
	Important to know and be able to do (Sand)
	Include evidence.

	
	Can I describe, in general terms, the distribution of matter in space?
 (e.g., stars, star systems, galaxies, nebulae)
	
	
	

	
	Can I investigate and illustrate the contributions of technological advances—including optical telescopes, spectral analysis and space travel—to a scientific understanding of space?


	
	
	

	
	Can I describe characteristics of planets and other celestial bodies that make up the solar system and compare their characteristics with those of Earth?


	
	
	

	
	Can I identify different perspectives on the nature of Earth and space, based on culture and science (Geocentric model vs. Heliocentric model)?
(e.g., describe cosmologies based on an Earth-centred universe [Note: detailed knowledge of epicycles is not required]; describe aboriginal views of space and those of other cultures; describe the role of observation in guiding scientific understanding of space)


	
	
	

	
	Worth being familiar with (Water)
	Include evidence.

	
	Can I investigate predictions about the motion, alignment and collision of objects in space; and critically examine the evidence on which they are based?
(e.g., investigate predictions about eclipses; identify uncertainties in predicting and tracking meteor showers)
	
	
	

	
	Can I determine the position and motion of objects in space?


	
	
	

	
	Can I interpret drawings and physical models that show the motion of objects in space? 
(e.g., represent the orbit of comets around the Sun, using a looped-string model)
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	Science 9 Space Exploration  
 Knowledge Outcomes

	2. Identify problems in developing technologies for space exploration, describe technologies developed for life in space, and explain the scientific principles involved.
	Still Learning
	On My Way
	With Ease

	
	The big ideas/Enduring Understandings (Rocks)
	Include evidence.

	
	Can I describe the development of artificial satellites, and explain the major purposes for which they are used? 
(e.g., communication, GPS—global positioning system, weather observation)
	
	
	

	
	Important to know and be able to do (Sand)
	Include evidence.

	
	Can I analyze space environments, and identify challenges that must be met in developing life-supporting systems?
(e.g., analyze implications of variations in gravity, temperature, availability of water, atmospheric pressure and atmospheric composition)
	
	
	

	
	Can I identify materials and processes developed to meet needs in space, and identify how those materials are used in other applications?
(e.g., medicines, remote sensing, microelectronics, polymers, medical imaging, wireless communication technologies, synthesis of fuels)

	
	
	

	
	Worth being familiar with (Water)
	Include evidence.

	
	Can I describe technologies for life-support systems, and interpret the scientific principles on which they are based?
(e.g., investigate systems that involve the recycling of water and air)
	
	
	

	
	Can I describe technologies for space transport, and interpret the scientific principles involved? 

(e.g., describe the development of multistage rockets, shuttles and space stations; build a model vehicle to explore a planet or moon)
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	Science 9 Space Exploration  
 Knowledge Outcomes

	3. Describe and interpret the science of optical and radio telescopes, space probes and remote sensing technologies.
	Still Learning
	On My Way
	With Ease

	
	The big ideas/Enduring Understandings (Rocks)
	Include evidence.

	
	Can I describe how technology is used in global positioning systems and in remote sensing? 
(e.g., use triangulation to determine the position of an object, given information on the distance from three different points) [Note: This example involves the use of geometric approaches rather than mathematical calculations.]
	
	
	

	
	Can explain the operation of optical telescopes, including telescopes that are positioned in space environments?

	
	
	

	
	Important to know and be able to do (Sand)
	Include evidence.

	
	Can I explain the role of radio and optical telescopes in determining characteristics of stars and star systems (Spectroscopy)?

	
	
	

	
	Worth being familiar with (Water)
	Include evidence.


	Science 9 Space Exploration  
 Knowledge Outcomes

	4. Identify issues and opportunities arising from the application of space technology, identify alternatives involved, and analyze implications.
	Still Learning
	On My Way
	With Ease

	
	The big ideas/Enduring Understandings (Rocks)
	Include evidence.

	
	
	
	
	

	
	Important to know and be able to do (Sand)
	Include evidence.

	
	Can describe Canadian contributions to space research and development and to the astronaut program? 

(e.g., Canadarm)
	
	
	

	
	I can recognize risks and dangers associated with space exploration? 
(e.g., space junk, fuel expenditure, satellites burning up in the atmosphere, solar radiation)
	
	
	

	
	Worth being familiar with (Water)
	Include evidence.

	
	I can identify and analyze factors that are important to decisions regarding space exploration and development? 

(e.g., identify examples of costs and potential benefits that may be considered; investigate and describe political, environmental and ethical issues related to the ownership and use of resources in space)
	
	
	


