
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Fourth Grade Science 

	Recommended  Days of Instruction:  1 - 2
	(one day equals 45 minutes)

	Standard(s) addressed:  

	4-3 The student will demonstrate an understanding of the properties, movements, and locations of objects in the solar system.  (Earth Science)

	Telescopes

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-3.8 
Recognize the purpose of telescopes.


	SC Science Standards Support Document Resource List

http://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline

http://etv.streamlinesc.org
Telescopes

http://player.discoveryeducation.com/index.cfm?guidAssetId=F7256DEC-9382-4AAE-960F-EEC6CBB006DA&blnFromSearch=1&productcode=US
Reviews the science of refracting telescopes and reflecting telescopes, as well as explains how the Hubble telescope works.
Lesson adapted from
http://amazing-space.stsci.edu/resources/explorations/groundup/teacher/
History of Telescopes 

http://ngm.nationalgeographic.com/2009/07/telescopes/telescopes-interactive
NASA - History of Telescopes
http://www.nasa.gov/audience/forstudents/9-12/features/telescope_feature_912.html
Suggested literature:
Starry Messenger: Galileo Galilei by Peter Sís 
The Telescope (Inventions That Shaped the World) by Tamra Orr (Mar 2005)
Looking Through a Telescope (Rookie Read-About Science) by Linda Bullock (Mar 2004)
Galileo's Telescope (Stories of Great People) by Gerry Bailey, Karen Foster, Leighton Noyes, and Karen Radford (Jan 30, 2009)
Star Spotters: Telescopes and Observatories (Exploring Our Solar System) by David Jefferis (Jan 30, 2009)

	See Science Module 4-3.8

	From the South Carolina Science Support Documents:

The objective of this indicator is to recognize the purpose of telescopes; therefore, the primary focus of assessment should be to locate from memory what the purpose of this tool is in the study of outer space.  
However, appropriate assessments should also require students to identify a telescope from a picture or drawing.  



Fourth Grade
Science Module 

4-3.8
Astronomy - Telescopes
Lesson A 

From the South Carolina Science Support Documents:
Indicator 4-3.8:  
Recognize the purpose of telescopes.
Taxonomy level:  Remember Factual Knowledge (1.1-A)
Previous/Future knowledge:  This indicator is new for this grade.  In 8th grade (8-4.10), students will compare the purposes of the tools and technology that scientists use to study space (including various types of telescopes, satellites, space probes, and spectroscopes). 

It is essential for students to know that telescopes are tools that aid in the study of objects in outer space.  

· A telescope can gather more light than the eye, so it makes faint, faraway objects seem brighter and closer. 

It is not essential for students to know about the design of reflecting and refracting telescopes, nor do they need to construct or experience the use of a telescope.

Assessment Guidelines:

The objective of this indicator is to recognize the purpose of telescopes; therefore, the primary focus of assessment should be to locate from memory what the purpose of this tool is in the study of outer space.  However, appropriate assessments should also require students to identify a telescope from a picture or drawing.  
Teaching Indicator 4-3.8: Lesson A - Telescopes
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. 
Preparation for the lesson: 
Choose Starry Messenger by Peter Sis or another book suggested in additional resources.  You will need internet access to show the timeline on National Geographic.  Please note that the national geographic site does not match the timeline worksheet, but does show important discoveries and images of different telescopes.
Misconceptions:

Misconception: Visible light is the only type of light. 
Fact: Visible light is just a tiny slice of radiation that makes up the electromagnetic spectrum. In order from lowest energy to highest energy, and longest wavelength to shortest wavelength, the radiation types are: radio, microwave, infrared, visible light, ultraviolet, X-rays, and gamma rays.
Misconception: The Earth’s atmosphere, air pollution, and light pollution do not interfere with telescopes on the ground.
Fact: All of these factors reduce visibility. Telescopes are launched into space to avoid these problems.
Misconception: Telescopes have always been powerful tools that astronomers use to look at objects very far away. 
Fact: Telescopes began as simple “spyglasses” and have evolved into powerful tools.
Misconception: All telescopes have the same design. 
Fact: There are two classes of telescopes: refractors and reflectors. The design of all refractors is very similar, but the design of reflectors can vary depending on how and where the final image forms.
Misconception: Astronomers make observations by looking through the eyepiece lens of a telescope. 
Fact: Today’s research telescopes rely on charge-coupled devices (CCDs) to record the light collected by the telescope.
Misconception: Telescopes are built on mountains To get closer to the astronomical objects being observed. 
Fact: Building telescopes on mountains places the telescopes above most of Earth’s atmosphere in an area where there is less light and air pollution (since few people live on mountains).
Safety Note:

Safety must be emphasized at the beginning of the school year and reinforced with every lab activity.  Students should understand that safety is everyone’s responsibility.

Lesson time:
1 – 2 days (1 day equals 45 minutes)
Materials Needed: Book Starry Messenger by Peter Sis, copies of telescope timeline for each student, computer with access to internet

Focus Question(s): 
What is the purpose of a telescope? 
How have telescopes influenced the study of astronomy?
Engage:

Begin this lesson by asking students what they know about telescopes. Most students should know that these optical instruments are used to view distant objects. You might want to point out the meaning of the word parts tele ("distance") and scopos ("to watch") and elicit other related words (e.g., telephone, television, gyroscope, kaleidoscope, microscope). 

Continue the discussion by having students consider the following questions:

· Why can't you see objects that are very far away with your naked eyes?

· How do telescopes make distant objects seem closer?
Help them understand that the reason we can't see distant objects is that our eyes are too small to collect enough light from the objects. A telescope is like a huge eye that can gather more light from an object and magnify its image so we can see it clearly.  
Read the children’s book Starry Messenger by Peter Sis to introduce some of the first discoveries made by Galileo using the telescope.

What are some other discoveries made by people using a telescope?  Are discoveries still being made?  

Explore 
Give students a copy of the telescope timeline.  Have them work in groups to determine the order of when the discoveries were made.  
Two web sites that contain important discoveries in the history of telescopes:
National Geographic - Telescopes

http://ngm.nationalgeographic.com/2009/07/telescopes/telescopes-interactive
NASA - History of telescopes

http://www.nasa.gov/audience/forstudents/9-12/features/telescope_feature_912.html
Explain

Together, have students support their reasoning in ordering their timelines.  Share answers and the reasons why students thought the events were significant. 

Visit the national geographic web site that shows some of the significant events in the history of the telescope, as well as others. http://ngm.nationalgeographic.com/2009/07/telescopes/telescopes-interactive
 This site shows pictures and photographs of various kinds of telescopes.  

Have students discuss the focus questions in small groups and then have them complete a written response.
What is the purpose of a telescope? How have telescopes influenced the study of astronomy?
Extend:

Have groups choose an event from the timeline and do further research on the topic.  Share what they learn with the rest of the class.

The Telescope Timeline
Directions: Below are 12 important events in the development of telescopes.  Describe why your think each event was important in the history of telescopes

and arrange the events in the correct sequence. (Put a 1 next to the event you think happened first, a 2 next to the event you think happened next, and so on, with 12 next to the event you think happened most recently.

	Event
	Sequence
	Why is this event important in the history of the telescope?

	The first reflecting telescope was built. This replaced telescopes used with lenses.
	4
	Si built a metal-mirror

Reflecting telescope in the 1680s.

	The first permanent solar telescope is built.
	7
	By 1904, the Snow Solar

Telescope was built and then to its permanent ho It could study the sun in detail. 

	The Hubble spacecraft is launched, has discovered the life and death of stars, the nature of the expanding universe.
	11
	In 1990, The unprecedented images that Hubble delivered represented the fulfillment of a 50-year dream and more than two decades of dedicated collaboration between scientists, engineers, contractors, and institutions from all over the world.

	 Radio telescopes begin to be used to collect information using radio waves.
	10
	Because planets do not give off light, (they reflect light), astronomers can collect information about the planets using radio telescopes that was unavailable to them with optical telescopes. Invented in 1931, but not effectively used for astronomy until 1965.

	The twin mirrored Large Binocular Telescope is completed. It will deliver images 10 times sharper than the Hubble telescope.
	12
	2010

The newest generation of telescopes may be able to discover:

The formation of the first stars and galaxies

The evolution of galaxies and the production of elements by stars

The process of star and planet formation.



	The 200 inch Hale Telescope is completed, discovering galaxies and quasars.
	9
	The 200-inch Hale saw first light on January 26, 1949 under the direction of American astronomer Edwin Powell H

	The planet Pluto is discovered at the Lowell Observatory in Arizona.
	8
	In 1930

	The planet Uranus is discovered with a handmade reflecting telescope made by Sir William Herschel.
	5
	In 1789 Sir William Herschel discovered the planet Uranus using a reflecting (uses mirrors) telescope.

	Saturn’s rings are discovered.
	3
	In 1686enses.  He found Saturn’s rings. 



	A telescope is used to discover mountains and craters on the Moon.
	2
	In 1609 Galileo became the first person to point a telescope skyward. Although that telescope was small and the images fuzzy, Galileo was able to make out mountains and craters on the moon.


	A spyglass is invented.
	1
	This marks the first use of two

lenses 

of the spyglass

inspired the birth of telescopes

	The first photograph of the Moon is made through a telescope.
	6
	Between 1847 and 1850, photography moved astronomers one step beyond  the telescope– the film records the information,

 astronomer


The Telescope Timeline (Answer Key)
Directions: Below are 12 important events in the development of telescopes.  Describe why your think each event was important in the history of telescopes and arrange the events in the correct sequence. (Put a 1 next to the event you think happened first, a 2 next to the event you think happened next, and so on, with 12 next to the event you think happened most recently.

	Event
	Sequence
	Why is this event important in the history of the telescope?

	The first reflecting telescope was built. This replaced telescopes used with lenses.
	4
	Sir Isaac Newton built a metal-mirror

Reflecting telescope in the 1680s.

	The first permanent solar telescope is built.
	7
	By 1904, the Snow Solar

Telescope was built and then

moved to its permanent home

atop Mount Wilson. It could study the sun in detail. 

	The Hubble spacecraft is launched, has discovered the life and death of stars, the nature of the expanding universe.
	11
	In 1990, The unprecedented images that Hubble delivered represented the fulfillment of a 50-year dream and more than two decades of dedicated collaboration between scientists, engineers, contractors, and institutions from all over the world.

	 Radio telescopes begin to be used to collect information using radio waves.
	10
	Because planets do not give off light, (they reflect light), astronomers can collect information about the planets using radio telescopes that was unavailable to them with optical telescopes. Invented in 1931, but not effectively used for astronomy until 1965.

	The twin mirrored Large Binocular Telescope is completed. It will deliver images 10 times sharper than the Hubble telescope.
	12
	2010

The newest generation of telescopes may be able to discover:

The formation of the first stars and galaxies

The evolution of galaxies and the production of elements by stars

The process of star and planet formation.


	The 200 inch Hale Telescope is completed, discovering galaxies and quasars.
	9
	The 200-inch Hale saw first light on January 26, 1949 under the direction of American astronomer Edwin Powell Hubble

	The planet Pluto is discovered at the Lowell Observatory in Arizona.
	8
	In 1930

	The planet Uranus is discovered with a handmade reflecting telescope made by Sir William Herschel.
	5
	In 1789 Sir William Herschel discovered the planet Uranus using a reflecting (uses mirrors) telescope.

	Saturn’s rings are discovered.
	3
	In 1686, Huygens built an

open-air telescope with two convex lenses.  He found Saturn’s rings. 



	A telescope is used to discover mountains and craters on the Moon.
	2
	In 1609 Galileo became the first person to point a telescope skyward. Although that telescope was small and the images fuzzy, Galileo was able to make out mountains and craters on the moon.


	A spyglass is invented.
	1
	This marks the first use of two

lenses to “see” at a distance. The

development of the spyglass

inspired the birth of telescopes

	The first photograph of the Moon is made through a telescope.
	6
	Between 1847 and 1850, photography moved astronomers one step beyond  the telescope– the film records the information,

not the astronomer. Data recording became more accurate.


Discussion Questions:
What is the purpose of a telescope? How have telescopes influenced the study of the solar system and beyond?
Standard 4-3: The student will demonstrate an understanding of the properties, movements, and locations of objects in the solar system.  (Earth Science)





Indicator 4-3.8: Recognize the purpose of telescopes.
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