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 Subject – Astronomy
Unit of Study: Galaxies
Fourth Grading Period – Week 1-3
CURRICULUM OVERVIEW
	Big Idea
	Unit Rationale

	Our sun is only one of many stars in our Milky Way galaxy.  The Milky Way galaxy, in turn, is only one of billions of galaxies in the universe.  There are a number of different kinds of galaxies.  Some of these galaxies are very much like the Milky Way galaxy and others are very different.
	Many astronomers consider galaxies, not atoms, the building blocks of the universe.  As such, an astronomy student needs to understand the structure and variety of these huge, magnificent objects and be able to compare and contrast the characteristics of our galaxy and others.

	TEKS
	TEKS Specificity - Intended Outcome

	Concepts
	Astronomy TEK 12  The student knows the variety and properties of galaxies.  The student is expected to
12 (A)  describe the character of galaxies

12 (B)  recognize the type, structure, and components of the Milky Way galaxy and location of our solar system within it; and

12(C ) compare and contrast the different types of galaxies including spiral, elliptical, irregular, and dwarf.
	I can

· Describe the character of galaxies to you

· Tell you what type of galaxy the Milky Way is, describe its structure and components, and locate the Solar System within it

· Compare and contrast the different types of galaxies for you, including spiral, elliptical, irregular, and dwarf

	Skills
	Astronomy TEK 1  The student, for at least 40% of instructional time, conducts field and laboratory investigations using safe, environmentally appropriate, and ethical practices.  The student is expected to:

1(A) demonstrate safe practices during field and laboratory investigations; and

1 (B) make wise choices in the use and conservation of resources and the disposal or recycling of materials

Astronomy TEK 2  The student uses scientific methods during field and laboratory investigations.  The student is expected to

2 (C ) distinguish between a hypothesis and a theory

2(D) plan and implement investigative procedures including making observations, asking questions, formulating hypotheses, and selecting equipment and technology;

2(E) collect data and make measurements with accuracy and precision

2(F) organize, analyze, evaluate, make inferences, and predict trends from data including making new revised hypotheses when appropriate:
2 (G) communicate valid conclusions in writing, oral presentations, and through collaborative projects; and

2 (H) utilize astronomical technology such as telescopes, binoculars, sextants, computers, and software

Astronomy TEK 3  The student uses critical thinking, scientific reasoning, and problem-solving skills to make informed decisions within and outside the classroom.  The student is expected to

3(A) analyze and evaluate scientific explanations using empirical evidence, logical reasoning, and experimental and observational testing. 


	I can

· Use safe practices in the field and laboratory
· Choose wisely in conserving resources and disposing of waste
· Tell you the difference in a hypothesis and a theory
· Plan and carry out an investigative procedure, making an observation, developing an appropriate hypothesis, making measurements and analyzing the date obtained, and drawing and communicating an appropriate conclusion
· Utilize astronomical tools
· Use critical thinking to evaluate scientific explanations


	Evidence of Learning

	1. With 80% accuracy, students can describe the Milky Way galaxy in terms of type, structure, and components.
2. Given a drawing or a map of the Milky Way galaxy, students can locate or place the Solar System with 80% accuracy.
3. With 80% accuracy, students can describe the general characteristics of all galaxies.
4. With 80% accuracy, students can compare and contrast the different types of galaxies, including spiral, elliptical, irregular, and dwarf.


Subject – Astronomy
Unit of Study: Galaxies
Week 1-2  Lesson 1  7 days The Milky Way Galaxy
CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What kind of galaxy is the Milky Way galaxy?

· What is the structure and what are the components of the Milky Way galaxy?

· Where is the Solar System located within the Milky Way galaxy? 
	· Understanding of stars as presented in previous units
· Understanding of Solar System as presented in previous units


	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	Engage

· Show students pictures of galaxies or go to following websites for pictures-ask students what they think these galaxies consist of
· http://hubblesite.org/gallery/album/galaxy/
· http://en.wikipedia.org/wiki/Milky_way

	· Observe the Milky Way and other galaxies


	Explore
· Show part or all of DVD ‘The Milky Way’ Universe series, season 2
· Activity  The Universe in 50,000 years    http://www.atlasoftheuniverse.com/galaxy.html
  
	· Explore the origins and characteristics of the Milky Way


	Explain

· Class discussion general characteristics of all galaxies
· Class discussion structure, type and components of the Milky Way Galaxy

· Class discussion on the place of the Solar System within the Milky Way
	· Classify the Milky Way galaxy according to type
· Describe the general characteristics of all galaxies
· Describe the structure and components of the Milky Way galaxy
· Accurately locate the Solar System within the Milky Way galaxy

	Elaborate
· Activity-Project 69-Drawing the Shape of the Galaxy

· Activity-A Scale Model of the Milky Way Galaxy

· Activity-Your Galactic Address

· Activity-How Many Stars?

· Starlab-Investigation of the Milky Way Galaxy


	

	Evaluate

· Written exam
· Given a map of the galaxy, students can place or locate the Solar System
	· Classify and describe the Milky Way galaxy
· Describe the general characteristics of all galaxies
· Accurately place and/or locate the Solar System within the Milky Way

	Content Vocabulary
· Galaxy

· Spiral galaxy

· Elliptical galaxy

· Irregular galaxy

· Globular cluster

· Interstellar medium

· Galactic fountain

· Spiral arms

	Academic Vocabulary
· Describe
· Locate

· classify

· analyze

· observe

· explore
	Resources:

The Cosmic Perspective, chap 18
Exploring the Sky

Practical Astronomy

The Universe at your Fingertips

History Channel’s Universe series

Starlab Planetarium


	Evidence of Learning

	1. Our main obstacle in determining the true nature of the Milky Way galaxy is
          a. the tremendous size of the galaxy

          b. the black holes near the center

          c. the profusion of interstellar medium

          d. the inadequacy of ground-based telescopes
	2. The true nature of the Milky Way was discovered by
            a. Ptolemy

            b. Galileo

            c. Hubble

            d. Hawking


	3. The Solar System is located

        a. in the heart of the galaxy

        b. in one of the spiral arms

        c. at the top of the center’s bulging disk

        d. we don’t know


Subject – Astronomy
Unit of Study: Galaxies
Weeks 2-3  Lesson 2  8 days  Other Galaxies
 CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What characteristics do all galaxies share?
· How are spiral, elliptical, irregular, and dwarf galaxies like one another?  How are they different from one another?
· How do galaxies form and evolve?
	· General characteristics of all galaxies as studied in the previous unit
· Characteristics of the Milky Way galaxy

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage

· Show students pictures or animations off the Internet (see previous units for suggested sites) of various types of galaxies and have them point out the obvious similarities and differences between them

	· Observe different types of galaxies and point out the obvious differences between them


	Explore 
· Show part or all of DVD ‘Alien Galaxies’ from the Universe series

· Divide students into groups.  Assign each group a type of galaxy and using either the Internet or texts, students research characteristics of their particular type of galaxy
	· Explore the characteristics of each general type of galaxy

· Work in groups to research the characteristics of each type of galaxy


	Explain

· Class discussion of each type of galaxy, noting both the similarities and differences in galaxy types-this discussion may be student-led if the teacher finds that the research conducted in the ‘Explore’ assignment was complete and accurate
· Class discussion of the formation of galaxies
	· Compare and contrast the different types of galaxies


	Elaborate
· Activity-Project 68-Viewing Galaxies, Nebula, and Clusters with a Telescope (This would be a good activity to carry out at a star party-check with San Antonio Astronomical Society for times and places)
· Activity-The Andromeda Galaxy

· Activity-Galaxies with Active Nuclei

· Classifying Galaxies using the Hubble Fork Diagram  (immature but worth a look)   http://imagine.gsfc.nasa.gov/docs/teachers/galaxies/imagine/act_classifying_galaxies.html
· Classifying Galaxies   http://cse.ssl.berkeley.edu/SEGwayEd/lessons/classifying_galaxies/student1.htm
· Classifying Galaxies   http://astro.wku.edu/astr106/galaxy.html
· Galaxy Classification   http://www.astr.ua.edu/keel/galaxies/classify/html
· Quasars-Beacons in the Gloom    http://www.astrosociety.org/education/publications/tnl/46/quasars3.html

	· Compare and contrast the characteristics of various galaxy types
· Classify galaxies according to type


	Evaluate

· Written exam
· Given photographs of various galaxies, students can correctly classify as to spiral, elliptical, irregular, dwarf, or other


	· Compare and contrast the characteristics of various galaxies

· Classify a galaxy according to type

· Compare and contrast other galaxies to the Milky Way galaxy

	Content Vocabulary
· Spiral galaxy
· Elliptical galaxy

· Irregular galaxy

· Dwarf galaxy

· Cannibal galaxy
· Seyfert galaxy

· Quasar

· Protogalaxy

· Cepheid variables

	Academic Vocabulary

· Observe

· Explore

· Compare

· Contrast

· Classify


	Resources:
The Cosmic Perspective, chap.18, 19
Exploring the Sky
Laboratory Experiments for Astronomy

Universe series, History channel, season 1

	Evidence of Learning

	1. Which kind of galaxy is rich in regions forming young, blue stars?

           a. spiral

           b. elliptical

           c. irregular

           d. Seyfert

	2. Quasars are
        a. incredibly active galaxies with black holes in the center

        b. a source of strong radio emissions

        c. a look into the past

        d. all of the above
	3. Galaxies are
        a. far apart and rare

        b. sprinkled fairly evenly through the universe

        c. organized into clusters and superclusters

        d. all on one side of the universe


Subject – Astronomy
TAKS Week   
Fourth Grading Period – Week  4
CURRICULUM OVERVIEW
	Big Idea
	Unit Rationale

	Every student in the astronomy course either has passed the TAKS test or must do so to graduate.  The students who have passed can offer substantial support and encouragement to those who still have this hurdle to face.
	The TAKS test is crucially important to every student in science, whether or not they have already passed.  Those who have not passed need the support and encouragement of those who have in order to insure the success of all.  

	TEKS
	TEKS Specificity - Intended Outcome

	Concepts
	All testable TEKS from Biology and IPC
	

	Skills
	All testable TEKS from Biology and IPC
	· 


Subject – Astronomy
Unit of Study: The Theory of Cosmology
Fourth Grading Period Weeks 5-6
CURRICULUM OVERVIEW
	The Big Idea
	Unit Rationale

	According to modern theories in all disciplines of science, the universe had a definite beginning and has changed and evolved over the eons.  These same theories give over to hypotheses describing the eventual fate of the universe as it continues to change and evolve.
	A student of astronomy needs to understand that the universe does not just exist in the here and now.  They need to comprehend that it had a definite beginning, has evolved over time, and understand the hypotheses describing an eventual ‘end’, at least an end to the universe as we know it.

	                                             TEKS                                                                       TEKS-Specificity-Intended Outcome

	
	

	Concepts

Astronomy TEK 13  The student knows the scientific theories of cosmology.  The student is expected to

13 (A) research and describe the historical development of the Big Bang Theory including red shift, cosmic background microwave radiation, and other supporting evidence;

13 (B) research and describe current theories of he evolution of the universe including estimates for the age of the universe; and

13 (C ) research and describe scientific hypotheses of the fate of the universe including open and closed universes and the role of dark matter and dark energy.
	I can

· Research and tell you about when, where and how the Big Bang Theory developed, using red shift, cosmic background radiation, and other evidence to support the theory

· Research and tell you about our current theories of the evolution of the universe, including what we think is the universe’s age

· Research and tell you what we think is eventually going to happen to the universe, including our recent conjectures concerning open and closed universes, dark matter, and dark energy

	Processes

Astronomy TEK 1  The student, for at least 40% of instructional time, conducts field and laboratory investigations using safe, environmentally appropriate, and ethical practices.  The student is expected to

1 (A) demonstrate safe practices during field and laboratory investigations; and

1 (B) make wise choices in the use and conservation of resources and the disposal or recycling of materials

Astronomy TEK 2  The student uses scientific methods during field and laboratory investigations.  The student is expected to

2 (A)  know that scientific hypotheses are tentative and testable statements that must be capable of being supported or not supported by observational evidence.  Hypotheses of durable explanatory power which have been tested over a wide variety of conditions are incorporated into theories;
2 (B)  know that scientific theories are based on natural and physical phenomena and are capable of being tested by multiple independent researchers.  Unlike hypotheses, scientific theories are well-established and highly reliable explanations, but may be subject to change as new areas of science and new technologies are developed

2 (C) distinguish between a hypothesis and a theory

2 (D) plan and implement investigative procedures including making observations, asking questions, formulating testable hypotheses, and selecting equipment and technology;

2 (E) collect data and make measurements with accuracy and precision

2 (F) organize, analyze, evaluate, make inferences, and predict trends from data including making new revised hypotheses when appropriate:

2 (G) communicate valid conclusions in writing, oral presentations, and through collaborative projects.

Astronomy TEK 3  The student uses critical thinking, scientific reasoning and problem solving skills to make informed decisions within and outside the classroom.  The student is expected to:

3 (A) analyze and evaluate scientific explanations using empirical evidence, logical reasoning, and experimental and observational testing

3 (C ) evaluate the impact of research on scientific thought, society, and the environment.

	I can
· Show you safe practices in field and laboratory investigations

· Choose wisely and conserve our natural resources

· Describe to you what both a hypothesis and a theory are and explain the difference

· Plan and carry out an investigative procedure, including formulating a hypotheses to explain my observations, performing tests and collecting accurate data, analyzing that data, and formulating and communicating a valid conclusion

· Analyze and evaluate scientific explanations


	Evidence of Learning

	1. With 80% accuracy, students will be able to describe the historical development of the Big Bang Theory.

2. With 80% accuracy, students will be able to explain how red shift, cosmic background radiation, and other evidence supports the Big Bang Theory.
	3. With 80% accuracy, students will describe current theories of the evolution of the universe.

4. With 80% accuracy, students will relate the current estimated age of the universe and explain how that value is obtained.
	5. With 80% accuracy, students will describe our best current hypotheses that describe the eventual fate of the universe, including the hypotheses explaining open and closed universes, and relate the role of dark matter and dark energy to this eventual hypothesized fate.


Subject – Astronomy
Unit of Study: The Theory of Cosmology   

Week 5  Lesson 1   5 days  The Origin and Evolution of the Universe
CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· How do we believe the Universe began?
· What evidence do we have to support the Big Bang Theory?
· How do we believe the Universe has evolved between the Big Bang and today?
· What do we believe the approximate age of the Universe to be, and what evidence supports this theory?
	· Basic understanding of the structure and components of the Universe as presented in previous units

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage 

· Hold up a cherry tomato or a grape.  Point out to students at one time very early in the Universe all matter and energy in the universe was contained in a volume this size
· Find and show a short animation of the Big Bang (2 or 3 minutes long)  Discuss.

· Ask students how old they think the Universe is

	· Explore our current theory of how the universe began
· Explore our current best estimate of the age of the Universe


	Explore
· Show part or all of video ‘Beyond the Big Bang’ from the Universe series
· Activity-Visualizing the Expansion of Space

· Divide students into groups.  Use Physics of the Universe website or other sources and research work of scientists prominent in the study of Cosmology such as Edwin Hubble and Alan Guth
· http://www.physicsoftheuniverse.com/scientists.html

	· Research and describe the historical development of the Big Bang theory’
· Describe the evidence that supports this theory

· Research and describe current theories for the evolution of the universe



	Explain

· Class discussion-development of the Big Bang Theory
· Class discussion-evidence supporting the Big Bang Theory

· Class discussion-evolution of the Universe between the Big Bang and now

· Class discussion-estimated age of the Universe and the evidence supporting this age


	· Describe the development of the Big Bang Theory
· Explain how red shift and cosmic background radiation support the Big Bang Theory
· Describe the theorized evolution of the Universe since the Big Bang
· Share the estimated age of the Universe and explain how this value was derived

	Elaborate
· Activity-Cosmology
· Activity-Making a Model of the Expanding Universe

· Activity-Cosmic Calendar and Timeline
· Activity-A Ballooning Universe

· Activity-The Expanding Universe
	· Use the rate of expansion of the Universe to estimate its age
· Visualize and model the expanding Universe

· Visualize the passage of time over the age of the Universe



	Evaluate

· Written exam
· Given a timeline, students accurately place significant astronomical and geological events on the timeline

· In an essay, students explain how red shift and cosmic background radiation support the Big Bang theory
	· Describe the development of the Big Bang Theory and explain how red shift and cosmic background radiation support this theory
· Visualize and sequence the order of events from the Big Bang to the present

· Explain how we have arrived at the current estimated age of the Universe

	Content Vocabulary
· Red shift
· Cosmic background radiation

· Planck time

· Grand unified theory

· Inflation

· Olber’s Paradox

· Hubble’s Law

· Hubble’s Constant

· Wilkinson Microwave Anisotropy Probe

	Academic Vocabulary

· Discuss

· Explore
· Describe

· Distinguish

· Observe

· Explain

· Research
· Visualize


	Resources:
The Cosmic Perspective, chap 22
‘Beyond the Big Bang’, History Channel’s Universe series, season one

Laboratory Experiments for Astronomy

Exploring the Sky

The Universe at Your Fingertips

	Evidence of Learning

	1. The sudden and dramatic expansion of the universe that we call inflation occurred
         a. at the instant of creation

         b. at 10-38 seconds

         c. at 3 minutes

         d. at 500,000 years

	2. Cosmic Background Radiation was discovered
        a. by Stephen Hawking during his PhD dissertation work

        b. by Edwin Hubble along with the expanding Universe

        c. as background noise that would not go away on a Bell Laboratory antenna
        d. by the Cassini probe
	3. Our current best estimate for the age of the universe is
         a. somewhere between 10 and 20 billion years old’    

         b. somewhere between 10 and 15 billion years old

         c. 12-14 billion years old

         d. 13.69-13.73 billion years old


Subject – Astronomy
Unit of Study: The Theory of Cosmology
Week 6   Lesson 2  5 days  The Fate of the Universe
CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What do our best hypotheses tell us will be the fate of the Universe?
· What would be the fate of an open universe?
· What would be the fate of a closed universe?
· What role does dark matter and dark energy play in the eventual fate of the universe?
	· Understanding of the Big Bang theory and the evolution of the Universe as discussed in previous lesson cycle

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage 

· Ask students how they think the Universe will end
· Read last stanza of t s eliot poem ‘The Hollow Men’  http://www.americanpoems.com/poets/tseliot/1076   and discuss

· Find and show short animation of the fate of the Universe
	· Formulate hypotheses on the eventual fate of the Universe

	Explore 
· Show part or all of DVD ‘Dark Matter’ from Universe series
· Divide students into groups.  Using either Internet or library resources, have each group research a different hypothesized fate of the Universe.  Have students compare the different hypothesized fates and explain how the amount of dark matter and dark energy present affects each hypothesized ending.
· Activity  http://map.gsfc.nasa.gov/universe/uni_fate.html
· Activity-Cosmological tutorial  http://cmb.physics.wisc.edu/tutorial

	· Describe the scientific hypotheses regarding the eventual fate of the Universe
· Explore how the amount of dark matter and dark energy present in the Universe will influence this end
· Compare the eventual fate of a closed Universe compared to an open Universe

	Explain

· Class discussion on the best current hypotheses regarding the eventual fate of the Universe-this might be teacher led or student-led as a carryover from the activity suggested in the ‘Explore’ section
· Class discussion on dark matter and energy and how the amount of each of these that may or may not be present will influence the eventual fate of the Universe

· Class discussion on the difference in an open and a closed Universe and what would determine the outcome
	· Describe the best current hypotheses regarding the eventual fate of the Universe
· Relate the amount of dark matter and dark energy to the eventual fate of the Universe
· Explain the difference in an open Universe and a closed Universe and describe the factors that will influence the eventual outcome

	Elaborate 
· Activity-The Fate of the Universe   http://ircamera.as.arizona.edu/NatSci102/lectures/fateuniverse.htm
· Activity-Mapping Cosmological Expansion  http://nedwww.ipac.caltech.edu/level5/March08/Linder/Linder_contents.html

	· Relate the eventual fate of the Universe as either open or closed to the amount of dark matter and energy present

	Evaluate 

· Written exam
· Given a hypothetical mass for dark matter or value for Omega, student predicts whether Universe will be open or closed
	· Describe the best current hypotheses regarding the eventual fate of the Universe
· Relate the amount of dark matter and dark energy to the eventual fate of the Universe
· Compare and contrast an open Universe and a closed Universe

	Content Vocabulary 

· Open Universe
· Closed Universe
· Dark matter
· Dark energy
· Intracluster medium
· MACHOs
· WIMPs
· Critical density
	Academic Vocabulary 

· Predict

· Compare

· Contrast

· Observe

· Explain

· Describe

· Explore
· Relate

· Formulate
	Resources

The Cosmic Perspective, chap 21
‘Dark Matter’, History Channel’s Universe series, season 2



	Evidence of Learning

	1. MACHOs for the most part are
         a. brown dwarfs

         b. dark but hot gas clouds

         c. invisible pulsars

         d. gas planets
	2. The critical density of the Universe

         a. is the precise density that will determine the eventual fate of the Universe

         b. is 10-29 g/cm3
         c. is much higher than the actual density we have been able to measure so far

         d. all of the above
	   3.  Which scenario of the fate of the Universe is supported by the existence of dark energy?
          a. closed

          b. flat

          c. open

          d. accelerating


Subject – Astronomy
Unit of Study: Space Exploration
Fourth Grading Period Week 7&8
 CURRICULUM OVERVIEW
	                                  The Big Idea
	Unit Rationale

	Mankind has always wanted to explore space.  For centuries our exploration was limited to what we could learn in a telescope, but in the last century with the combination of advancing ground-based technology, robotics, and human space flight, our exploration has extended deep into the cosmos and our knowledge of ‘what’s out there’ has exploded in breadth and depth.  And there is the lingering question-are we alone in the Universe, or is there other life out there?
	An awareness of space exploration in all its myriad forms is crucial if students are going to grasp both the enormity of what we already know about the universe and also appreciate how much we still have to learn.  They must be ready to weigh the cost and risks against the benefits of space exploration and as a society decide the direction future space exploration will take, and they need to understand how the reality of discovering ‘life out there’,  while quite possible, is completely different from the fantasy portrayed in popular culture.

	                                           TEKS                                                                             TEKS-Specificity-Intended Outcome

	Concepts
Astronomy TEK 4 The student recognizes the importance and uses of astronomy in civilization.  The student is  expected to:
4 (D) explain the contributions of modern astronomy to today’s society including the identification of potential asteroid/comet impact hazards and the Sun’s effect on communication, navigation, and high-tech devices.

Astronomy TEK 14 The student recognizes the benefits and challenges of space exploration to the study of the universe.  The student is expected to:

14 (A) identify and explain the contributions of human space flight, and future plans and challenges;

14 (B) recognize the advancement of knowledge in astronomy through robotic space flight

14 (C ) analyze the importance of ground-based technology in astronomical studies;

14 (D) recognize the importance of space telescopes to the collection of astronomical data across the electromagnetic spectrum; and

14 (E) demonstrate an awareness of new developments and discoveries in astronomy. 

Processes

Astronomy TEK 1  The student, for at least 40% of instructional time, conducts field and laboratory investigations using safe, environmentally appropriate, and ethical practices.  The student is expected to 

1 (A) demonstrate safe practices during field and laboratory investigations.

Astronomy TEK 3 The student uses critical thinking, scientific reasoning, and problem-solving skills to make informed decisions within and outside the classroom. The student is expected to
3(A)  analyze and evaluate scientific explanations using empirical evidence, logical reasoning, and experimental and observational testing; 

3 (B) draw inferences based on data related to promotional materials for products and services;

3 (C ) evaluate the impact of research on scientific thought, society, and the environment; and

3 (D) describe the connection between astronomy and future careers.
	I can
· Explain to you how astronomy has contributed to today’s society in ways such as identifying potential asteroid impact hazards and the Sun’s effect on communication on Earth

· Describe to you the contributions and challenges of human space flight

· Describe to you the advancements in knowledge gained from robotic space flight and ground-based technology

· Explain to you the importance of space telescopes in collecting data across the electromagnetic spectrum
· Discuss with you the newest developments and discoveries in astronomy

· Demonstrate safe practices in the field and laboratory

· Evaluate a scientific explanation using evidence, reasoning, and testing

· Evaluate the impact that space exploration has had and will have on society

· Describe to you some of the careers available in the astronomical field



	Evidence of Learning

	1. With 80% accuracy, students will discuss the challenges and benefits of current and future manned space flight.
2. With 80% accuracy, students will enumerate and explain the advancements made through robotic space flight.
	3. With 80% accuracy, students will describe the importance of both ground-based technology and space telescopes in the study of the cosmos.
4. With 80% accuracy, students will explain the contributions astronomy has made to modern society, including the identification of impact hazards from space objects and the disruption of communications from the Sun’s activity.
	5. With 80% accuracy, students will be able to discuss the latest developments in the field of astronomy and discuss astronomy as a potential career choice.


Subject – Astronomy
Unit of Study: Space Exploration
Week 7 Lesson 1    3 days  Manned Space Flight
CURRICULUM GUIDE
	Essential Questions
	                     Essential Pre-Requisite Skills

	· What contributions has human space flight made to the study of space and astronomy?
· What are the challenges associated with human space flight?

· What is the future of human space flight?
	

	                 The Teaching and Learning Plan                                                    
The teacher will..
	So that the student can…

	Concepts
	 Engage

· The teacher shows a clip of either an early space flight or a more modern one from the shuttle or ISS mission and ask students to list the contributions made by such space flights.  The teacher then shows a clip or a newspaper or magazine headline describing either the Challenger or Columbia disaster and asks students for a short discussion of the dangers associated with space flight.  (This is not meant to be morbid or ghoulish or negative in tone, but a thoughtful introduction to the contributions and dangers of going into space.)
Explore  

             (Choose from DVDs listed below.)
· Show DVD ‘Space Travel’ from Universe series

· Show DVD ‘Colonizing Space’ from Universe series

· Show DVD ‘Edge of Space’ from Universe series

· Show DVD ‘Living in Space’ from Universe series

Explain

· Class discussion early manned flights (both Soviet and American)

· Class discussion Skylab mission and Mir

· Class discussion shuttle program

· Class discussion International Space Station and the future of manned missions

Elaborate
· Activity-Project 72 Demonstrating a Rotating Space Station

· Activity-Packing up for a Trip to the Moon

· Activity-Building a Lunar Settlement

Evaluate

· Written exam

· Students debate the benefits and drawbacks to manned space exploration in a Socratic Seminar


	I can:
· List some of the contributions to our knowledge of space and astronomy made possible by human space flight

· Recognize that space flight was always and still is a very risky undertaking

· Describe some of the past triumphs of human space flight
· Describe some of the future plans and challenges associated with manned missions into space and building space colonies

· Analyze the political and scientific importance of the early ‘space race’
· Discuss the importance of later space missions
· Evaluate the current state of manned flight and discuss the future of manned missions into space

· Discuss the complexity of developing a mission to successfully support manned space flight and of designing and building a colony on another world

· Discuss, debate, and evaluate the benefits and drawbacks associated with past and future manned space missions



	Evidence of Learning

	1.  The Russians never made it to the moon.  Why?
         a. They ran out of money.

         b. They never developed the computer capability to do so.

         c. They had too many cosmonauts killed.

         d. They gave up after we beat them there.

2.  The main problem associated with the human body spending long periods in space is
         a. the psychological disadvantages associated with long separations from family and friends

         b. balance problems caused by weightlessness

         c. weakening of the muscles, including the heart muscle, associated with long periods of weightlessness

         d. urinary and digestive problems caused by no sensation of ‘up’ and ‘down’

3.  The most serious obstacle to interstellar travel is

        a. the expense of building and manning such a project

        b. the sheer distance to the nearest star

        c. the inability of finding astronauts willing to go

        d. the inability to build space-worthy vessels




Subject – Astronomy
Unit of Study: Space Exploration
Week 7-8 Lesson 2   4 days   Robotic and Ground-based Exploration
 CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What are some of the many contributions made to our knowledge of astronomy by robotic space probes and landers?
· What are some of the many contributions made to our knowledge of astronomy by ground-based technology?
· What are some of the many contributions made to our knowledge of astronomy by the Hubble Telescope and other space-based telescopes?
· How can these tools of modern astronomy be used to identify potential impact hazards from outer space and study the Sun’s effect on modern communication?
	An understanding of telescope and computer technology as presented in the first nine weeks


	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage

· Teacher shows short clip from one of the many science fiction-disaster films depicting a meteor or asteroid impact on Earth (Show the scientists identifying the problem, not the destruction of Los Angeles!) and asks students to discuss our current ability to detect and guard ourselves from such a disaster
· Teacher shows photos or slides taken by Hubble  http://hubblesite.org/gallery/
· Teacher googles one or more of the robotic missions to other planets-Mars Rover, Galileo Mission to Jupiter, or Cassini Mission to Saturn-and shows photos or video sent back by the probes

· Teacher goes to list of major ground-based telescopes and follow links-show students images obtained from ground-based technology  http://astroa.physics/metu.edu.tr/bigeyes.html

	· Identify at least a few of the many contributions made to our knowledge of other planets by robotic space flight
· Explain how modern astronomical technology can identify potential comet/asteroid impact hazards


	Explore
· Show DVD ‘The End of the Earth-Deep Space Threats to our Planet’ from Universe series
· Divide students into groups.  Have each group research a different robotic mission, ground-based telescope or observatory, or space-based telescope.  Have students report their findings to one another.
	· Work in a group to identify the different characteristics and contributions of their particular robotic mission or telescope
· Compare and contrast society’s ability to detect an asteroid or comet threat with our ability to protect ourselves from that threat

	Explain

· Class discussion-using the students’ reports from Explore as a starting point, discuss the advantages, disadvantages, accomplishments, and limitations of robotic space exploration, ground-based telescopes and technology, and space-based telescopes.
· Class discussion on how the technology discussed above can be used to detect the threat of an incoming asteroid or meteor
	· Compare and contrast robotic space exploration, ground-based technology, and space-based telescopes, explaining the advantages and disadvantages of each
· Compare and contrast society’s ability to detect an incoming threat from space with our ability to protect ourselves from that threat

	Elaborate
· Activity-Project 71-Demonstrating How a Rocket Works
· Activity-Designing a Planetary Probe
	· Explain how robotic space explorers are sent into space
· Develop an imaginary probe that could be used to study a planet

	Evaluate
· Written exam
· Given conditions on an imaginary (or real) planet, students design a probe to study the planet

· In an essay, students discuss how a real comet or asteroid impact disaster would be both like the SciFi stories and different from them
	·  Compare and contrast the contributions and limitations of studying space with robotic probes, ground-based technology, and space-based telescopes
· Analyze and evaluate man’s ability to both detect danger coming in from deep space and our current ability to protect ourselves from that danger

	Content Vocabulary
· Robot
· Hubble telescope
· Webb telescope

	Academic Vocabulary 
· Identify
· Investigate

· Distinguish

· Describe

· Compare

· Contrast

· Demonstrate
· Explain

· Analyze

· Evaluate


	Resources:
The Cosmic Perspective, chapter 7
Exploring the Sky

The Universe at Your Fingertips

History Channel’s Universe series


	Evidence of Learning

	 1. We are unable to make split-second changes in the programming of a robotic probe once it has been launched because
        a. its computers are inevitably outdated by the time it gets where it’s going

        b. the weakness of the radio signals sent by both the probe and the ground

        c. the time it takes for the radio signal to cross the Solar System

        d.  there is no problem-we make split-second changes all the time
	2. The major advantage that the Hubble Telescope has over other telescopes is its
          a. huge mirror

          b. superior resolution

          c. state of the art lens

          d. location above the Earth’s atmosphere
	3.  The James Webb telescope is being designed to study
          a. the early formation of the Universe

          b. the outer planets and Kuiper belt objects

          c. radiation in the ultra-violet range

          d. the Aurora Borealis 


Subject – Astronomy
Unit of Study: Space Exploration
Fourth Grading Period – 2 days  Is there life out there?
 CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· Is there life on worlds other than our own?
· If so, would it be possible to communicate with them?
· How would the reality of detecting life on other worlds be different from what Hollywood has led us to expect?
	

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage

· Teacher shows short clip or photos from several sci-fi movies or TV shows depicting alien life and asks students what Hollywood has led us to expect from E.T.
· Teacher shows students a short clip or clips of spaceships traversing the space between stars and ask them what is scientifically wrong with the scenario

	· Describe alien life forms as Hollywood has led us to believe they will be

· Compare and contrast the portrait Hollywood has painted of interstellar space travel with the reality of distance and time in space

	Explore
· Show DVD ‘Alien Faces’ from Universe series

· Show DVD ‘Search for ET’ from Universe series

· Have students Google Kepler Mission or SETI and report findings 
	· Explore the efforts being made by the scientific community to locate and make contact with civilizations on other planets

	Explain

· Class discussion-the reality involved in interstellar space travel
· Class discussion-the possibility of non-sentient life forms
· Class discussion-Drake Equation and the possibility of sentient civilizations
· Class discussion-the attempt to locate other civilizations using radio contact
	· Discuss the possibilities and limitations associated with interstellar space travel
· Calculate the number of advanced civilizations that may inhabit the universe
· Describe our search for other civilizations using radio contact

	Elaborate
· Activity-Hello Out There: Message from Space

· Activity-Invent an Alien

· Activity-Decoding an Extraterrestrial Message
	· Explore the challenge of decoding or deciphering a message from another civilization
· Design an organism adapted to a given planet’s atmospheric and surface conditions

	Evaluate

· Written exam
· Students use the Drake equation to calculate the number of civilizations, given certain parameters

· Students develop a message to send to another world, describing the Earth in sounds and symbols
	· Analyze and discuss the reality of interstellar travel and the likelihood of finding other life in the cosmos


	Content Vocabulary 

· SETI

· Drake Equation


	Academic Vocabulary
· Describe

· Compare

· Contrast

· Analyze

· Discuss

· Design

· Explore

· Calculate


	Resources:
The Cosmic Perspective, chap S5
The Universe at Your Fingertips

Universe series, History Channel

	Evidence of Learning

	1. Why has the search for life on other worlds been pursued much more seriously in the last few years than it used to be?
           a. We have the money to do so.

           b. We now know that planets are extremely common.

           c. Our ability to detect radio waves from outer space is much better than it used to be.

           d. Science fiction has spurred the imagination of a generation of astronomers.

	2. If we do discover that Mars once had life, which value for the Drake equation would double?

        a. fp
        b. ne
        c. fl
        d. fc
 
	3.  What could a civilization broadcast that would let us know it was a civilization and not just static?
          a. a sample of their literature

          b. pulses of the prime numbers

          c. regular pulses in the microwave region of the spectrum

          d. just about anything they wanted to broadcast


Subject – Astronomy
Unit of Study: Assessment Week
Fourth Grading Period Week 9
 CURRICULUM GUIDE
	The Big Idea
	Unit Rationale

	Evaluation of learning is an ongoing process.
	At the end of a grading period, an assessment is part of the overall learning cycle.  All content covered during the fourth grading period is subject to evaluation.
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