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Topic:  Our Solar System
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	Which standards are students learning in this unit?

	S8.D.3.1.1  Describe patterns of earth’s movements 

S8.D.3.1.3  Compare and contrast characteristics of celestial bodies found inn the solar system 

S8.D.3.1.2  Describe the role of gravity as the force that governs the movement of the solar system and universe

S8.A.2.2.3  Describe ways technology extends and enhances human abilities for specific purposes

	

	KNOW:
	UNDERSTAND:
	DO:

	The planets in our solar system in order from the Sun

The characteristics of each planet

Well-known constellations
Patterns of earth’s movements (rotation and revolution)

Why we have seasons and day/night

Role of gravity as the force that governs movement

Characteristics of celestial bodies in the solar system (moons, asteroids, comets, meteors, planets)

Effects of technological developments (space travel)


	Due to technology, we know that our universe is composed of many celestial bodies including Earth.


	Explain why the stars, Sun, and planets appear to move

Explain why we have seasons and night/day

Demonstrate the difference between rotation and revolution

Compare and contrast meteors, comets, and asteroids

Explain how stars are classified

Compare the life cycle of a star to the life cycle of a human

Explain the effect of weightlessness on the human body

Evaluate the concept of spending money on the space program

Make a model of the solar system
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	Concept:  Patterns of Earth’s Movement
	Concept:  Celestial Bodies
	Concept:  Technological Advances


	Learning Essential Questions
Why do we have seasons and night/day?

What role does gravity play on earth and in space?
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	Learning Essential Questions
What planets are in our solar system, and what are their characteristics?

How are asteroids, comets, and meteors alike and different?

What are constellations, and why were they created?

How are stars classified?
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	Learning Essential Questions
How have telescopes evolved or changed over time?  

What technological advances allow us to learn more about space?

How is living in space different from living on Earth?
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	Vocabulary
rotation

revolution

gravity
	Vocabulary
planets, comets, asteroids, moons, meteors, constellations, stars, nebula, black hole, white dwarf, etc.
	Vocabulary
Hubble Space Telescope

International Space Station

Weightlessness

satellites

telescopes


Launch Activity
· Lost on the Moon teambuilding activity
· Direct students to pages B82 and B83 in their DiscoveryWorks: The Solar System and Beyond textbook, or handout “Lost on the Moon” sheet (© Spencer Kagan: Cooperative Learning).  Have students individually rank each item.

· After everybody has finished the individual ranking, students should be placed in teams to rank the items together.  One master ranking should be created by each team.

· Discuss why certain items were more valuable for survival on the moon.  See Teacher’s Manual page B83 (or “Lost on the Moon Scoring” sheet) for answers based on NASA scientists’ input.  
· Student Learning Map – Hand out the student learning map.  Preview the concepts and vocabulary.

Lesson One:  (suggested time – six or seven 30 minute class periods)

	Lesson Topic:  Earth’s Neighborhood – The Solar System

	Essential Question:  What planets are in our solar system, and how are they similar/different?

AP1:  What makes a planet a planet

AP2:  The planets in order from the sun

AP3:  Difference between inner and outer planets

AP4:  Characteristics of the eight planets  


	Activating Strategy:  Space Pretest – Distribute the “Space Pretest” to assess what students know about the planets including whether they know the order.  Discuss the responses.  

Acceleration/previewing (Key Vocabulary):  Introduce students to the planets and their order by taking them on a scale model walk using students in place of planets to show distance.  



	Teaching Strategies:

Graphic Organizer:  “Planet Comparison Grid” graphic organizer

Instruction:

Complete a Frayer to define the word “planet”.  Have students work together to define the word, list examples in order, and give characteristics.  

AP#1:  Think-ink-share what makes a planet a planet

Instruction:

Read pages B34-B35, “Earth’s Neighborhood – The Solar System” in DiscoveryWorks textbook.  

Distribute “The Family of the Sun” and sing together a few times as a class.  

http://www.si.edu/Encyclopedia_SI/nmah/planets.htm
In small groups, have students create a mnemonic device to help them remember the planets in order, beginning with the planet closest to the sun.

AP#2:  Share mnemonics with other groups.  

Instruction:

Watch solar system video. Suggested: “A Closer Look at Space: The Planets” from Discovery Streaming.  

AP#3:  In pairs, students complete a Venn diagram comparing the inner vs. outer planets.  

Instruction:

Collaborative Pairs: Each pair will be assigned a planet to research and “visit.”  Give each pair a summary of the characteristics of their planet.  Students will visit the computer lab for additional research.  

In pairs, students will use a digital template to create a travel and informational brochure for their planet.  

Students will present their brochures to the class making sure to explain unique characteristics of their assigned planet.  The other students will take notes on these characteristics using the “Planet Comparison Grid” graphic organizer. 

AP#4:  Using your organizer, tell your partner about the planets adding any information they may have missed.

	Summarizing Strategy:  
Students use their organizer to write a summary comparing the characteristics of the eight planets.


Name_____________________________                                                          Section_______
Space Pretest
1. The earth orbits around the ____________.

a. moon

b. sun 

c. earth

2. The moon orbits around the ___________.

a. moon

b. sun

c. earth

3. Which instrument do scientists use to study space?

a. telescope

b. microscope

c. double pan balance

4. A group of stars that is thought make a picture is know as a _____________.

a. universe

b. solar system

c. constellation

5. A space object composed of ice made from frozen gases, water, and dust is a(n) ____________________.

a. Comet

b. Meteor

c. Asteroid

6. What is the closest star to Earth? ________________

7. What galaxy do we live in? ____________________________

8. True or False: When astronauts go in space they grow about an inch taller? _____

9.  List the planets in order starting with the one that is closest to the sun.

1____________________      2____________________    3____________________
4____________________      5____________________     6____________________
7____________________      8____________________
Name:  _____________________________

	Mercury
	Venus
	Earth’s Moon


	Mars

	Jupiter
	Saturn
	Uranus


	Neptune


Lesson Two:  (suggested time – one 45 minute class period)

	Lesson Topic:  Constellations

	Essential Question:  What are constellations, and why were they created?

AP1:  Why constellations were created

AP2:  Well-known constellations



	Activating Strategy:  In small groups, brainstorm a list of familiar constellations.  List these on the board as a whole class.

Acceleration/previewing (Key Vocabulary):  Complete a word map for the word “constellations.”


	Teaching Strategies:

Graphic organizer:  Frayer of “constellations”
Instruction:

Read pages B10-B11, “Star Patterns in the Sky” in the DiscoveryWorks textbook.  

AP#1:  Turn to your number partner, and discuss why constellations were created.  Be prepared to share with the class.

Share pictures of well known constellations and the myths associated with them.  

http://www.windows.ucar.edu/tour/link=/mythology/stars.html
http://www.dibonsmith.com/constel.htm
Use GoogleSky for additional support.

AP#2:  Share additional pictures of the same constellations, and have students identify them.

Assignment:

Have students create a constellation using tin foil stars.  Then, write a myth describing how it got into the sky.



	Summarizing Strategy:  
Exit slip - Frayer model of “constellations.”


Lesson Three:  (suggested time – one 45 minute class period)

	Lesson Topic:  Rotation and Revolution

	Essential Question:  Why do we have seasons and night/day?

AP1:  Rotation causes night and day 

AP2:  The tilt of the Earth’s axis and the revolution around the sun causes seasons 



	Activating Strategy:  Present essential question, and have students attempt to answer.

Acceleration/previewing (Key Vocabulary):  rotation, revolution Use root words to preview words.  Using two student volunteers, demonstrate the difference between rotation and revolution.  Have all students stand and demonstrate understanding.


	Teaching Strategies:

Graphic Organizer:  “Earth’s Movement” cause and effect organizer
Instruction:

Read pages B12-B14, “Why the Stars Appear to Move” in the Discovery Works textbook.  Show rotation with a globe and flashlight.  

AP#1:  Have students complete top of “Earth’s Movement” organizer.  
Discuss with partners why we have night/day.
Show revolution with a globe and flashlight.  Show revolution without tilt at first, then with tilt to show how it causes seasons. 

AP#2:  Have students complete bottom of organizer.  
Discuss why we have seasons.
Assignment:  Have the students assemble planispheres.  Describe how they work and why only certain constellations can be seen at certain times of the year and locations.  Have students attempt to locate constellations with the planisphere for homework, and have parents sign to indicate that this was attempted.

	Summarizing Strategy:  
3-2-1:  3 constellations we can see in the spring, 2 reasons we have seasons, 1 reason we have night and day




Earth’s Movement
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Effect
Name:  ______________________________________  Date: _________________



3-2-1
3 constellations we can see in the spring
____________________

____________________

____________________

2 reasons we have seasons

____________________

____________________

1 reason we have night and day

____________________

Lesson Four:  (suggested time – one 45 minute class period)

	Lesson Topic:  Asteroids, Comets, and Meteors

	Essential Question:  How are asteroids, comets, and meteors alike and different?

AP1:  What is a comet?

AP2:  What is a meteor?

AP3:  What is an asteroid? 


	Activating Strategy:  Anticipation Guide

Acceleration/previewing (Key Vocabulary):  asteroid, comet, meteor



	Teaching Strategies:

Graphic Organizer:  Venn diagram

Instruction:

Read “Comets” section of “Comets, Asteroids, and Meteoroids” (copyright 2007 InstructorWeb).  

AP#1:  Think-pair-share – Facts about comets

Read “Meteors, Meteoroids, and Meteorites” section of “Comets, Asteroids, and Meteoroids” (copyright 2007 InstructorWeb).  

AP#2:  Think-pair-share – Facts about meteors

Read “Asteroids” section of “Comets, Asteroids, and Meteoroids” (copyright 2007 InstructorWeb).  

AP#3:  Think-pair-share – Facts about asteroids

Assignment:  Complete a Venn diagram comparing and contrasting meteors, comets, and asteroids.  Review.

http://www.ioncmaste.ca/homepage/resources/web_resources/CSA_Astro9/files/html/module5/lessons/
lesson2/students_differences.pdf
http://www.ioncmaste.ca/homepage/resources/web_resources/CSA_Astro9/files/html/module5/lessons/
lesson2/teachers_differences.pdf

Make a model of a comet by making comet ice cream cones.  Explain that comets are really dirty snowballs.  The center is an icy ball packed with dust and rock.  When it orbits near the sun, the ice and frozen gases vaporize making shiny sparkles.  How does our model compare?  How does it not?

Review anticipation guide.

	Summarizing Strategy:  
Using your Venn diagram, summarize how comets, meteors, and asteroids are alike and different.


Name:  __________________________________  Date:  ______________________

Comets, Asteroids, and Meteoroids Anticipation Guide

© 2007 InstructorWeb
1.  What are the three parts of a comet?


a.  the head, body, and tail


b.  the nucleus, coma, and tail


c.  the nucleus, protons, and electrons

2.  Why does the tail always point away from the sun?


a.  because of the opposite magnetic forces


b.  because of the solar wind


c.  because you can’t see it pointing toward the sun

3.  What is a comet made of?


a.  ice made from frozen gases, water, and dust


b.  moon dust


c.  fire and ice

4. In what year will Halley’s Comet be seen again?

a. 2086

b. 2076

c. 2062

5.  How long is the tail on Halley’s Comet?


a.  the same length as from the sun to Earth


b.  the same length as from Earth to the moon


c.  the same length as from Venus to Earth

6.  What causes a meteor shower?

a.  large asteroids entering Earth’s atmosphere


b.  the tiny pieces of dust left behind by a comet


c.  stars

7.  What causes the light of a meteor?


a.  It’s the same as the sun.


b.  It’s the same as a comet.


c.  It’s caused by friction with Earth’s atmosphere.

8.  What are asteroids?


a.  pieces of stars


b.  small planets


c.  large rock-like chunks with some metals that orbit the sun

9.  What is the asteroid belt?


a.  an area between the orbits of Mars and Jupiter where most asteroids are found


b.  a belt of rocks across a planet


c.  a belt of rocks crossing the sun

10.  Why do scientists think these asteroids are there?


a.  They broke off Mars and just stayed there.


b.  They were pieces that couldn’t form into a planet.


c.  They are smaller planets.

© 2007 InstructorWeb
Comets, Asteroids, and Meteoroids Anticipation Guide 

ANSWER KEY

© 2007 InstructorWeb
1.  B

2.  B

3.  A

4.  C

5.  A

6.  B

7.  C

8.  C

9.  A

10.  B

Comet Ice Cream Cones
Recipe

Are those beautiful comets in the sky really “dirty snowballs?”  Yes, the center of the comet is an icy ball packed with dust and rock.  It becomes beautiful when it orbits near the Sun.  The ice and frozen gases vaporize, making shiny sparkles.  It would be hard to make a model of a comet that reflected light, but we can make a delicious comet model!
To make comet ice cream cones, you will need:

Food & Equipment

One scoop of vanilla ice cream per student

Several zippered freezer bags

Two vanilla wafers per student

One chocolate cookie wafer per student

One ice cream cone per student

One rolling pin

One ice cream scoop

Directions
1.  Put the vanilla wafers and chocolate cookies in a bag.  Crush.

2.  Get a scoop of ice cream, and roll in cookie mixture.
3.  Place on a cone.  Voila!
Lesson Five:  (suggested time – one 45 minute class period)
Extended Thinking Lesson – Star Types and Life Cycle

	Lesson Topic:  Star Types and Life Cycle

	Essential Question:  How do stars differ?

AP1:  Characteristics of stars

AP2:  The life cycle of a star



	Activating Strategy:  Anticipation Guide

Acceleration/previewing (Key Vocabulary):  asteroid, comet, meteor



	Teaching Strategies:

Graphic Organizer:  “Life Cycle of a Star” organizer
Instruction:

Show photographs of different types of stars.  Have students brainstorm ways they may be different/how might stars be classified (size, brightness, color, temperature).

Read pages B56-B57, “How Stars Differ” in the Discovery Works textbook.

AP#1:  Revisit their brainstorm and add or correct ways stars are classified.

Share a PowerPoint of stars at different stages in the life cycle.
Read pages B64-B67, “Life Cycle of a Star”
AP#2:  Using your book and the information from the PowerPoint, complete the life cycle of a star organizer.

Assignment:  
Create a comic strip explaining the life cycle of a star in relation to the life cycle of a human.


	Summarize/Share:  Share their comic strips.  Answer the LEQ on a ticket out the door.




Lesson Six:  (suggested time – one 45 minute class period)

	Lesson Topic:  Gravity

	Essential Question:  What role does gravity play on Earth and in space?

AP1:  The role of gravity on Earth
AP2:  The role of gravity in our solar system



	Activating Strategy:  Begin “gravity” Frayer.
Acceleration/previewing (Key Vocabulary):  gravity


	Teaching Strategies:

Instruction:
Distribute lyrics, and have students watch a video of “Victim of Gravity” (School House Rock) on You Tube.  The second time through, have students sing.  Ask students to talk with their partner about what gravity is.  Share.

http://www.youtube.com/watch?v=HIJeZ4MIXgI
AP#1:  Think-pair-share with a partner about the role of gravity on Earth.

Instruction:

Watch “What is Gravity?” and “Warped Space” from Basics of Physics: Exploring Gravity (DiscoveryStreaming).
Demonstrate black hole using bed sheet, marble, and basketball.
AP#2:  Think-pair-share with a partner about the role of gravity in space.

Complete Frayer.
If time, students may read more about gravity online at http://lisa.jpl.nasa.gov and do an interactive crossword puzzle at http://spaceplace.nasa.gov/lisa_fact2.htm


	Summarizing Strategy:  
With partners, students create a short poem or rhyme about gravity’s role.

Play Gravitational Wave Game (similar to College Bowls) to review what they’ve learned.  (See NASA website, educational resources.)

http://www.srl.caltech.edu/lisa/Outreach/lisa_game.pdf





A Victim of Gravity by Lynn Ahrens

Down, down, down, down gravity 

Helpin' wash the dishes
And I drop a cup.
Why does everything fall down
Instead of up?
Ridin' up a hill I spill
And hit the ground.
Wish I could fall up instead of always falling down. 

Down, de-down, down, down. 

I'm a victim of gravity.
Everything keeps fallin' down on me.
No matter where I go
That force is there I know,
Just a pullin' me down, down, down, down, down.
It's all around town now,
It's like a magnet deep inside the ground.
When I lift something up,
I can feel it pulling down. 

It pulls me in the pool,
It pulls rain down on me.
I'm a victim of
Down, down, down, down, gravity, yeah. 

Galileo, Galileo, Galilei -
He did experiments with a force he couldn't see.
(Could not see, yeah.)
He found that all things fall to earth at the very same speed.
(Very same speed, yeah.)
He didn't know it yet, but that was due to gravity.
The Moon goes 'round the Earth
And shines its silver light.
The Earth goes 'round the Sun
And makes the seasons right.
It isn't love that makes the world go round, you see,
It's the power of gravity,
But please don't tell Mary Jean.
Down, de-down, down, down. 

Without Earth's gravity
To keep us in our place,
We'd have no weight at all,
We'd be in outer space.
The sea would float away,
And so would fields and towns,
Nothin' pullin' us down, down, down, down, down, yeah. 

Isaac Newton underneath the apple tree,
(Apple tree, yeah)
One hit him on the head,
He said, "That must be gravity!." 

Newton's Law of Gravity says that every object in the Universe pulls on every other object. The bigger the object, the stronger the pull. But the greater the distance between the objects, the weaker the pull becomes. 

Come back, Mary Jean! 

Don't call me clumsy,
Don't call me a fool.
When things fall down on me,
I'm following the rule;
The rule that says that what goes up, comes down, like me,
I'm a victim of down, down, down, down gravity. 

Sho-be doo, down, down, down. 

I think the word gravity means…

Draw a picture of gravity
Lesson Seven:  (suggested time – one 45 minute class period)

	Lesson Topic:  Technology and Space – Telescopes

	Essential Question:  What technological advances allow us to learn more about space?

AP1:  Telescopes from Galileo to the Hubble Space Telescope


	Activating Strategy:  In pairs, have students brainstorm how we learn about space through technology.

Acceleration/previewing (Key Vocabulary):  Hubble Space Telescope


	Teaching Strategies:

Instruction:

Have students complete the Hubble Space Telescope Webquest.

http://amazing-space.stsci.edu/resources/explorations/galileo/
AP#1:  Locate answers to questions through the Webquest, and answer them on your answer sheet.  Compare with a partner.
If extra time, students can watch the interactive Space Disaster PowerPoint.

http://www.swsd.k12.pa.us/~dustin_henning/Space_Disaster_files/frame.htm
Extended Thinking:  Writing Prompt
Discuss light pollution and its effect on telescope use and being able to see stars.  Suppose you could build a telescope anywhere on Earth.  Where would you build it?  Explain.


	Summarize:  Complete an Important Thing for the Hubble Space Telescope.



Important Thing – Hubble Space Telescope

http://www.welovemobile.co.uk/blog/wp-content/uploads/2008/05/hst2.jpg

The important thing about the Hubble Space Telescope is _________

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
But, the most important thing about the Hubble Space Telescope is 
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Lesson Eight:  (suggested time – two 30 minute class periods)

	Lesson Topic:  Technology and Space – Space Race

	Essential Question:  What early technological advances allow us to learn more about space?
AP1:  Important facts and events involved in the space race
AP2:  Space travel has advantages and disadvantages



	Activating Strategy:  Think about the words space and race.  What do they mean?  What could a space race be?  Talk to your partner about what you think a space race might be.  Short class discussion.  
Acceleration/previewing (Key Vocabulary):  space shuttle, Space Race, NASA
Frayer model with the word NASA in the middle.  Give students the characteristics, examples, and non-examples of what NASA investigates, and have them come up with the definition.  After they come up with the definition, have them try to figure out what the acronym stands for.


	Teaching Strategies:

Instruction:

Students work in pairs to read a passage (from Wikipedia) about the space race.  
One partner reads with the purpose of filling out a 5W graphic organizer.  The other partner reads for the purpose of filling out a timeline.  
AP#1:  When both partners have finished, they will summarize the information for the other, so both will have two completed graphic organizers.
Explain that one way astronauts visit space is by space shuttle.  This can be very dangerous.  Watch “Countdown” clip from Discovery Streaming and clip of the Challenger disaster.

Give students transcripts, and listen to Neil Armstrong as he talks on July 20, 1969 about his first moon landing – http://history.nasa.gov/alsj/a11/a11v_1092338.mpg
(Armstrong: I'm at the foot of the ladder. The LM footpads are only depressed in the surface about 1 or 2 inches, although the surface appears to be very, very fine grained, as you get close to it. It's almost like a powder. (The) ground mass is very fine. I'm going to step off the LM now. That's one small step for (a) man; one giant leap for mankind. Yes, the surface is fine and powdery. I can kick it up loosely with my toe. It does adhere in fine layers, like powdered charcoal, to the sole and sides of my boots. I only go in a small fraction of an inch, maybe an eighth of an inch, but I can see the footprints of my boots and the treads in the fine, sandy particles.)

Share the facts that there is no atmosphere on the moon; therefore, there is no sound on the moon.  

How do you think astronauts communicated (writing/charades/electronics)?  Explain that not long after Neil Armstrong and Buzz Aldrin landed on the moon, they lost communication with NASA (Houston).  They couldn’t write or use charades to communicate with Earth.  How must they have felt?  Play “Charades” using space words: blast off, ignition, orbit, dock, floating, sun, moon, planet, constellation, solar system, etc. 

AP#2:  Think-pair-share advantages and disadvantages of space travel

Extended Thinking:

Debate whether the United States should or should not continue to spend money on the space program.  Should the money be spent or something else, like cancer research, instead?



	Summarizing Strategy:  
3-2-1 ticket out the door: 3 technological advances that resulted from the space race; 2 countries involved; 1 sentence that explains what NASA is and does.


Space Race
edited from Wikipedia
The Space Race was a competition of space exploration between the Soviet Union and the United States, which lasted roughly from 1957 to 1975. It involved the efforts to explore outer space with artificial satellites, to send humans into space, and to land them on the Moon. 

Space Race effectively began after the Soviet launch of Sputnik 1 on 4 October 1957. The term originated as an analogy to the arms race. The Space Race became an important part of the cultural, technological, and ideological rivalry between the United States and the Soviet Union during the Cold War. Space technology became a particularly important arena in this conflict, because of both its potential military applications and the morale-boosting social benefits. 

Artificial satellites

Sputnik
On 4 October 1957, the Soviet Union successfully launched Sputnik 1, the first artificial satellite to orbit the Earth, thus beginning the Space Race and making the USSR the first space power. Because of its military and economic implications, Sputnik caused fear and stirred political debate in the United States, spurring the Eisenhower administration to enact several initiatives, including the formation of NASA. At the same time, the Sputnik launch was seen in the Soviet Union as an important sign of scientific and engineering capabilities of the nation. 

In the Soviet Union, a country recovering from a devastating war, the launch of Sputnik and the following program of space exploration were met with great interest from the public. It was also important and encouraging for Soviet citizens to see the proof of technical prowess in the new era. 

Before Sputnik, the average American assumed that the United States had superiority in all fields of technology. In response to Sputnik, the United States launched a huge effort to regain technological supremacy, including revamping the school curriculum. Within less than a year, the United States Congress passed the National Defense Education Act, the most far-reaching federally-sponsored education initiative in the nation's history. The bill authorized expenditures of more than $1 billion for a wide range of reforms including new school construction, fellowships and loans to encourage promising students to seek higher education, new efforts in vocational education to meet critical manpower shortages in the defense industry, and a host of other programs. This reaction is now known as the Sputnik crisis. 

As with the Soviet public, the American public followed the succession of launches, and building replicas of rockets became a popular hobby. 

Nearly four months after the launch of Sputnik 1, the United States launched its first satellite, Explorer 1, and USA was the second space power. In the meantime, several embarrassing launch failures had occurred at Cape Canaveral. 

The first satellites were already used for scientific purposes. Sputnik helped to determine the density of the upper atmosphere, and Explorer 1 flight data led to the discovery of the Van Allen radiation belt by James Van Allen. 

Living creatures in space

Animals in space

Fruit flies launched by the United States on captured German V-2 rockets in 1946 became the first reported animals sent into space for scientific study. 

The first animal sent into orbit, the dog Laika (in English, "Barker"), traveled in the Soviet Union's Sputnik 2 in 1957. The dog was never meant to be returned back to Earth, and died five to seven hours after launch from overheating and stress. In 1960 Soviet space dogs Belka and Strelka orbited the earth and successfully returned. (Russian) 

The American space program imported chimpanzees from Africa and sent at least two into space before launching their first human orbiter. The Soviet Union launched turtles in 1968 on Zond 5, which became the first animals to fly around the Moon. 

Humans in space

The Soviet cosmonaut Yuri Gagarin became the first human in space when he entered orbit in the Soviet Union's Vostok 1 on april 12 1961, a day now celebrated as a holiday in Russia and in many other countries. He orbited the Earth for 108 minutes. The lead architects behind the Vostok 1 mission were the Soviet rocket scientists Sergey Korolyov and Kerim Kerimov. USSR was the first space superpower that fulfilled the human spaceflight by own spaceship and own launcher. 

Twenty-three days later, on sub-orbital mission Freedom 7, Alan Shepard entered space for the United States. On 20 February 1962 John Glenn became the first American to successfully orbit Earth, completing three orbits in Friendship 7. The US became the second space superpower. 

Lunar missions

Though the achievements made by the United States and the Soviet Union brought great pride to their respective nations, the ideological climate ensured that the Space Race would continue at least until the first human walked on the Moon. Before this achievement, unmanned spacecraft had to first explore the Moon by photography and demonstrate their ability to land safely on it. 

Unmanned probes

Following the Soviet success in placing the first satellite into orbit, the Americans focused their efforts on sending a probe to the Moon. They called this first attempt the Pioneer program. The Soviet Lunar program became operational with the launch of Luna 1 on 4 January 1959, and Luna 1 became the first probe to reach the vicinity of the Moon. The first craft to reach the surface of the Moon was Luna 2, launched on 12 September 1959. In addition to the Pioneer program, there were three specific American programs: the Ranger program, the Lunar Orbiter program, and the robotic Surveyor program, with the goal of locating potential Apollo landing sites on the Moon. 

Lunar landing

After the Soviet successes, especially Gagarin's flight, United States President John F. Kennedy and Vice President Lyndon B. Johnson looked for an American project that would capture the public’s imagination. The Apollo Program met many of their objectives and promised to defeat arguments from politicians both on the left (who favored social programs) and the right (who favored a more military project). 

In conversation with NASA’s director James E. Webb, Kennedy said: 

Everything we do ought to really be tied in to getting on to the Moon ahead of the Russians... otherwise we shouldn't be spending that kind of money, because I'm not interested in space... The only justification (for the cost) is because we hope to beat the Soviet Union to demonstrate that instead of being behind by a couple of years, by God, we passed them. 

The Soviet Union showed a greater ambivalence about human visits to the Moon. Khrushchev wanted neither "defeat" by another power, nor the expense of such a project. In October 1963 he characterized the Soviet Union as "not at present planning flight by cosmonauts to the Moon", while adding that they had not dropped out of the race. A year passed before the Soviet Union committed itself to a Moon-landing attempt. 

In December 1968, the United States became the front runner in the Space Race when James Lovell, Frank Borman, and Bill Anders orbited the moon. In doing so, they also became the first humans to celebrate Christmas in space and a few days later they safely splashed down. 

Kennedy proposed joint programs, such as a Moon landing by American and Soviet astronauts and improved weather-monitoring satellites. Khrushchev, sensing an attempt to steal superior Russian space technology, rejected these ideas. In 1964 the new Soviet leadership gave Korolev the backing for a Moon landing effort and brought all manned projects under his direction. With Korolev's death and the failure of the first Soyuz flight in 1967, the coordination of the Soviet Moon landing program quickly unraveled. Plans for a manned landing suffered first delay and then cancellation. In the end, the Soviet space program never got a man out of low Earth orbit. 

While unmanned Soviet probes had reached the Moon before any U.S. craft, American Neil Armstrong became the first person to set foot on the lunar surface on 21 July 1969, after landing the previous day. Commander of the Apollo 11 mission, Armstrong received backup from command-module pilot Michael Collins and lunar-module pilot Buzz Aldrin in an event watched by over 500 million people around the world. Social commentators widely recognize the lunar landing as one of the defining moments of the 20th century.

Other successes

Military competition

Out of view, but no less real a competition, the drive to develop space for military uses paralleled scientific efforts. Well before the launch of Sputnik 1, both the United States and the Soviet Union started developing plans for reconnaissance satellites. 
"End" of the Space Race

While the Sputnik 1 launch can clearly be called the start of the Space Race, its end is more debatable. Most hotly contested during the 1960s, the Space Race continued apace through the Apollo moon landing of 1969. Although they followed Apollo 11 with five more manned lunar landings, American space scientists turned to new arenas. Skylab was to gather data, and the Space Shuttle was intended to return spaceships intact from space journeys. Russians claimed that by first sending a man into space they had won this unofficial "race," however Americans claimed that by first landing a man on the moon they had won. In any event, as the Cold War subsided, and as other nations began to develop their own space programs, the notion of a continuing "race" between the two superpowers became less real. 

The Space Race slowed after the Apollo landing, which many observers describe as its apex or even as its end. Others, including space historian Carole Scott and Romanian Dr. Florin Pop's Cold War Project, feel its end came most clearly with the joint Apollo-Soyuz mission of 1975. The Soviet craft Soyuz 19 met and docked in space with America's Apollo, allowing astronauts from the "rival" nations to pass into each other's ships and participate in combined experimentation. Although each country's endeavors in space persisted, they went largely in different directions, and the notion of a continuing two-nation "race" became outdated after Apollo-Soyuz. 

Advances in technology and education

Technology, especially in aerospace engineering and electronic communication, advanced greatly during this period. The effects of the Space Race however went far beyond rocketry, physics, and astronomy. "Space age technology" extended to fields as diverse as home economics and forest defoliation studies, and the push to win the race changed the very ways in which students learned science. 

American concerns that they had fallen so quickly behind the Soviets in the race to space led quickly to a push by legislators and educators for greater emphasis on mathematics and on the physical sciences in American schools. The United States' National Defense Education Act of 1958 increased funding for these goals from childhood education through the post-graduate level. To this day over 1,200 American high schools retain their own planetarium installations, a situation unparalleled in any other country worldwide and a direct consequence of the Space Race. 

The scientists fostered by these efforts helped develop for space exploration technologies which have seen adapted uses ranging from the kitchen to athletic fields. Dried watermelon and ready-to-eat foods, in particular food sterilisation and package sealing techniques, stay-dry clothing, and even no-fog ski goggles have their roots in space science. 

Today over a thousand artificial satellites orbit earth, relaying communications data around the planet and facilitating remote sensing of data on weather, vegetation, and human movements to nations who employ them. In addition, much of the micro-technology which fuels everyday activities from time-keeping to enjoying music derives from research initially driven by the Space Race. 

And with all these advances since the first Sputnik was launched, the former Soviet Union's R-7 rocket, that marked the beginning the space race, is still in use today, notably servicing the ISS. 
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Lesson Nine:  (suggested time – one 30 minute class period)

	Lesson Topic:  Technology and Space – Living in Space

	Essential Question:  How is living in space different from living on Earth?
AP1:  Mission of International Space Station

AP2:  Living in space differs from living on Earth


	Activating Strategy:  Have students check their desks for hidden facts.  Have students read the International Space Station facts aloud that were hidden in their desks in order.

Acceleration/previewing (Key Vocabulary):  International Space Station


	Teaching Strategies:

Graphic Organizer:  “Living in Space/Living on Earth” graphic organizer
Instruction:

Read pages B84-B85 “International Space Station” 
AP#1:  Think-pair-share about the purpose of the International Space Station

Instruction:  

Read pages B79-B81 “Living in Free Fall” from the DiscoveryWorks textbooks. (You may wish to look for clips on YouTube, DiscoveryStreaming. etc.)
Complete “Living in Space/Living on Earth” graphic organizer 
AP#2:  Share organizer with a partner adding information you missed

Extended Thinking:

Write a journal entry about your “training” for the International Space Station and what life will be like if you choose to go on the mission.  Would you live on the ISS for a few months?

	Summarizing Strategy:  Write a brief summary explaining how living in space differs from living on Earth.


1. The Space Station is the largest manned object ever sent into space, encompassing 43,000 cubic feet of living and working space - the equivalent of two Boeing 747's.

2. It is longer than a football field. 

3. It floats 240 miles above Earth’s surface.

4. Assembling the Space Station will require 45 launches - 36 from the United States and nine from Russia.

5. It will require 1,705 hours of space walks, which is double the number of hours U.S. astronauts have walked in space since the beginning of the space program.

6. The construction of the Space Station is a collaboration of 100,000 people, hundreds of companies, and sixteen nations spread over four continents, among them the United States, Russia, Canada, Japan, Belgium, Brazil, Denmark, France, Germany, Italy, the Netherlands, Norway, Spain, Sweden, Switzerland and the United Kingdom.

7. When fully constructed, the Space Station will be visible to more than 90 percent of the world's population.

8. The International Space Station can be seen from Earth without a telescope.
9. Humans need a little less sleep in space because our bodies do very little work in a microgravity environment. It takes no effort at all to raise an arm, hold your head up, or move a bulky object.
10. The human body tends to lose muscle and bone mass rapidly in space. To fight this loss, at least two hours of strenuous exercise is built into every astronaut's daily schedule on the Space Station.

11. The Space Station consists of 70 separate major components and hundreds of minor ones, all of which will be assembled for the first time in space.

12. Astronauts aboard the Space Station will spend more time working on experiments than anything else. Many projects require teamwork, so astronauts frequently work in pairs. 
13. The astronauts will help produce new materials and pharmaceutical products, which can only be developed in microgravity.
14. The Space Station circles the Earth every 90 minutes, and looks down on 85 percent of the populated areas.

15. The Space Station is the most expensive single object ever built. The United States' participation has been estimated at $96 billion - a figure that nearly equals the combined cost of all of the Apollo missions to the moon.

16.  The station is powered by solar arrays that will generate 110 kilowatts of power once completed. 

17.  Laboratory and habitation modules support a permanent international crew of seven astronauts. 

18.  Since November 2, 2000, a crew has lived on the ISS; they are replaced at regular intervals.

19.  The 19th crew is currently working and living on the space station.

20.  Astronauts typically live and work in orbit for six months.

21.  The International Space Station only needs three astronauts on board at a time.

22.  The first module of the station was launched in 1998 and should be completely assembled by 2011. 

23.  It is currently 81% completed.

24.  Once fully assembled, it will weigh 450 metric tons.

25.  The space station travels at about 17,000 miles per hour.

26.  It completes about 16 orbits each day.
27.  They are currently planning on ending the Space Station project in 2017, and it will be the most expensive manmade product ever built.
28.  As of 2008[update], six space tourists have visited the ISS, each paying around $25 million. In addition, the ISS was the location for the first space wedding, during which Russian cosmonaut Yuri Malenchenko married Ekaterina Dmitrieva, who was in Texas at the time.
Living in Space vs. Living on Earth

Name:  ___________________________________

DIRECTIONS:  As you read, identify how these activities are different if a person is living in space compared to living here on Earth.
	Living in Space
	Activity
	Living on Earth

	
	Taking a shower


	

	
	Sleeping


	

	
	Using the toilet


	

	
	Eating and Drinking


	

	
	Heart Rate


	

	
	Muscles


	

	
	Bones


	


Culminating Activity: Solar System Mural
Purpose:  The Earth is part of a solar system that contains eight planets and the Sun.  In this unit, we have learned about the various parts of the solar system, technology used to study the solar system, and the different star groups that can be found in space.

You are an astronomer who wants to create a blueprint of our current solar system.  In this blueprint you will create a mural with a small group of students (3 to 4) that will include the following objects:
· The planets in the current solar system:

· Use the relative size of the planets

· Indicate whether each planet is gaseous or terrestrial

· Include other major heavenly bodies such as:

· Asteroid belt

· Sun

· Comet

· Earth’s moon

· Distant stars

· Include a drawing of either the International Space Station, or the Hubble Telescope orbiting Earth

When your group has completed the solar system mural each group member must compose a one page written report on one of the following topics:

· Constellations

· Hubble Space Telescope

· International Space Station

· Sun

· Asteroid Belt

· Haley’s Comet

· Differences between gaseous and terrestrial planets

· Current NASA mission

Solar System Mural Scoring Rubric
	Category
	3
	2
	1

	Planets

9 pts.


	Correctly identifies planet names, locations, relative sizes, and composition           
	Few mistakes in names, locations, relative size, and composition

                                 
	Many mistakes in names, locations, relative size, and composition       

	Other Celestial Bodies

9 pts.


	Includes all other required objects
	Only missing one additional requirement
	Missing two or more additional requirements

	Report

21 pts.
	Report is on-topic, one or more pages in length, written in the students own words, clear, and proofread
	Report is on-topic, less than one full page in length, and contains some mistakes in clarity and conventions
	Report is off-topic; report is plagiarized; or report is difficult to understand due to errors

	Appearance

6 pts.
	Mural is colorful, creative, neat, and pleasing to the eye
	Mural is missing color, creativity, or neatness
	Mural is sloppy, lacking color, or not authentic


Key Learning:  Due to technology, we know that our universe is composed of many celestial bodies including Earth.





Unit Essential Question:  What do scientists know about our solar system, and how do they know?


























The Earth is tilted and revolves around the Sun.




















The Earth spins on an imaginary axis completing one turn every 24 hours.





Life Cycle of a Star





Stage 1





Stage 2





Stage 3





Stage 4 





Stage 5
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Stage 5





Path for low mass stars





Path for high mass stars











GRAVITY





When I think of gravity, I imagine…





	Actual definition








