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 Subject – Astronomy
Unit of Study: The Sun and the Solar system
Third Grading Period – Week 1-3
CURRICULUM OVERVIEW
	Big Idea
	Unit Rationale

	As our nearest star and the center of our solar system, our sun is the most important celestial body to us next to the Earth. Although as a star it is quite ordinary, we depend on the sun not only as a gravitational anchor, but for all of the energy that powers life on Earth.  There are a number of theories that try to explain the origin of the sun and solar system-some valid and some not.
	A thorough understanding of the role of the sun as the source of all energy on Earth is not only a fundamental concept in astronomy, but it is an essential concept throughout the natural sciences. A thorough understanding of this nearest star is necessary to understand the workings of our solar system.  In addition, and understanding of the origins of the sun and solar system are an integral part of understanding the source of life on Earth.

	TEKS
	TEKS Specificity - Intended Outcome

	Concepts
	Astronomy TEKS 6  The student knows our place in space.  The student is expected to
6(A) compare and contrast the scale, size, and distance of the Earth, Moon, and Sun system through the use of data and modeling;

6(B) compare and contrast the scale, size, and distance of objects in the solar system, such as the sun and planets through the use of data and modeling
Astronomy TEKS 10  The student knows the role of the sun as the star in our solar system.  The student is expected to

10(A) identify the approximate mass, size, motion, temperature, structure, and composition of the sun

10(B) distinguish between nuclear fusion and nuclear fission, and identify the source of energy within the sun as the nuclear fusion of hydrogen to helium

10(C )  describe the eleven year solar cycle and the significance of sunspots; and

10(D)  analyze solar magnetic storm activity including coronal mass ejections, prominences, flares, and sunspots

Astronomy TEKS 11 The student knows the characteristics and life cycles of stars.  The student is expected to

11 (B)  characterize star formation in stellar nurseries

11 (C )  evaluate the relation between mass and fusion on the dying process
	I can:
· Draw or describe to you a scale model of the Earth-Moon-Sun system

· Draw or describe to you a scale model of the distances of the planets from the sun

· Tell you the approximate mass, size, motion, temperature, structure, and composition of the sun
· Explain to you the difference between nuclear fission and fusion

· Explain to you that it is the nuclear fusion of hydrogen to helium that not only powers the sun but provides all the energy for life on Earth

· Describe to you the eleven year solar cycle and explain to you why sunspots are significant

· Analyze solar magnetic storm activity

· Briefly introduce you to the best current theory of how our solar system developed

	Skills
	Astronomy TEKS 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:
  (A) demonstrate safe practices during field and laboratory investigations
Astronomy TEKS 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

2(B) know that scientific theories are based on natural and physical phenomena and are capable of being tested by multiple independent researchers

2(C ) distinguish between scientific hypotheses and scientific theories

2(D) plan and implement investigative procedures

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 TEKS 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:

· Demonstrate safe practices when doing a field or laboratory activity
· Distinguish for you the difference between a hypothesis and a theory
· Plan and carry through with an investigative procedure, making all necessary measurements, organizing and analyzing data, and drawing and communicating a valid conclusion
· Utilize the astronomical tools necessary to carry out the investigation
· Analyze and evaluate a scientific explanation

	Evidence of Learning

	1. Students can accurately place the Sun, Earth, Moon, and planets in a scale model of the solar system with 80% accuracy.
2. Students can answer questions on the physical properties of the sun with 80% accuracy.

3. Students can describe the processes of nuclear fission and fusion, and identify fusion as the source of the sun’s energy with 80% accuracy.

4. Students can describe the solar cycle and explain the significance of sunspots with 80% accuracy.

5. Students can analyze or describe the significance of magnetic solar storm activity with 80% accuracy.

6. Students can describe the most current theory of solar system formation with 80% accuracy.


Subject – Astronomy
Unit of Study: The Sun and the Solar System
Week 1 Lesson 1 3-4 days Physical Properties of the Sun
CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What are the major physical properties of the sun?
· How big is the sun?

· What kind of motion does the sun undergo?

· How hot is the sun?

· What is the structure and composition of the sun?
	· Basic understanding of elementary chemistry and temperature measurement


	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction (link)
Engage

· Hold up a picture of the sun and ask students what the sun actually is.  Ask the students to describe it as completely as they can.
· Ask students to name some of the effects the presence of the sun has on the Earth
	· Explore the characteristics of the sun and the effects the sun has on the Earth


	Explore
· Show part or all of video ‘Secrets of the Sun” History Channel’s Universe series
· Show part or all of video ‘Star’ from BBC Planet series   
· Internet search on one or more characteristics of the sun-individual or group activity
	·  Further explore the physical characteristics of the sun
· Work together to describe or explain a particular feature of the sun


	Explain

· Class discussion of physical properties of the sun, including size, mass, motion, temperature, structure, and composition
· If students did Internet search suggested in the explore activities, student led discussion of characteristics listed above
	· Describe the sun in terms of diameter and mass
· Describe the motion of the sun’s gases

· Describe the structure of the sun and differentiate between the structure of the core and the outer layers

· Discuss how and why the temperature in the core of the sun is different from that in the outer layers

· Describe the chemical composition of the sun’s core and outer layers


	Elaborate
· Project 52-Measuring the Size of the Sun (diameter)

	

	Evaluate

· Written exam
· Given materials, students can draw or build a cutaway model of the sun showing composition and structure

	· Describe the major features of the sun including size, mass, motion, temperature, structure, and composition

	Content Vocabulary
       Yellow dwarf
· Photosphere

· Chromosphere

· Corona

· Granulations

· Reversing layer

· spectroheliograph


	Academic Vocabulary
· demonstrate
· investigate

· describe
· discuss

· explore

· explain
	Resources:

The Cosmic Perspective, chap. 14
Exploring the Sky

History Channel’s Universe series

BBC’s Planet Series

	Evidence of Learning

	1. The chromosphere of the sun is
        a. bright pink

        b. colorless

        c. yellow

        d. magenta


	2.  Our sun is
      a. one of the largest stars in the galaxy

      b. in its final stages of life

      c. a small to middling star

      d. a cool star

3. The light we see as sunlight originates in the

      a. core

      b. chromosphere

      c. photosphere

      d. corona


Subject – Astronomy
Unit of Study: The Sun and the Solar System
Week 1-2 Lesson 2  3-4 days  The Sun’s Energy
 CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What is the difference in fission and fusion?
· What is the source of energy in the sun?
· Why is the sun’s energy so important to the Earth?
	· A basic understanding of the processes of fission and fusion would be helpful but are not necessary
· A basic understanding of the concept that photosynthesis provides energy to all life

· A basic understanding that the winds and weather are powered by the sun’s energy would be helpful but not necessary

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage

· Hold up a picture of a green plant and ask students where this plant gets its energy.  Ask students what would happen to life if that basic source of energy failed.
· Hold up a picture of wind or another weather phenomenon and ask the students where weather gets its energy

	· Identify the sun as the source of energy for all life on Earth
· Identify the sun as the source of most of the rest of the energy that powers Earth



	Explore 
· Activity on Nuclear Fusion   http://library.thinkquest.org/17940/texts/ppcno_cycles/ppcno_cycles.html
· Show short video animations of nuclear fission and fusion and have students compare 
· Internet research on fusion  http://library.thinkquest.org/3471/fusion.html

	· Explore the differences between nuclear fission and fusion

· Identify fusion as the source of energy in the sun

	Explain

· Class discussion on fission

· Class discussion on fusion, including the process of fusion and the differences between fission and fusion

· Class discussion on the similarities and differences in the process of fusion as developed here on Earth and the process of fusion in the sun (postpone the discussion of the difference in low-mass and high-mass stars until the unit on stars)


	· Describe the differences between nuclear fission and fusion

· Distinguish between the fusion process carried out in nuclear weaponry and that carried out by the sun’s core



	Elaborate
· Activity-What would happen to the sun and the Earth if the sun’s nuclear fusion were to suddenly stop?   Divide students into groups.  Each group will research the above question using the Internet and other sources and produce a report detailing the changes that the sun and the Earth would undergo over time if the fusion reaction occurring in the core of the sun were to suddenly cease.  The various groups will report back to class and groups will compare notes as to whether they came to the same conclusions.
Possible websites:  http://curious.astro.cornell.edu/question.php?number=653
                                http://www.astrophysicsspectator.com/topics/stars/Fusion.html

	· Predict the fate of the sun and the Earth if the sun’s and Earth’s energy supply were to suddenly disappear
· Conduct research and prepare and present conclusions drawn from that research


	Evaluate

· Written exam
· Have students draw or diagram the process of fission without reference materials.

· Have students draw or diagram the process of fusion without reference materials.
	· Distinguish between fission and fusion

· Identify fusion as the reaction that powers the sun

· Explain why the sun’s energy is so important to Earth

	Content Vocabulary
· Fission
· Fusion

· Half life

· Hydrogen
· Helium

· Deuterium

· tritium

	Academic Vocabulary

· distinguish
· explain

· describe 

· identify

· explore

· predict


	Resources:
The Cosmic Perspective, p.502-508

	Evidence of Learning

	1. The nuclear fuel used to power fusion reactions on Earth is found 

        a. deep in Earth’s mines

        b. the atmosphere

        c. seawater

        d. in rare ores found only in Africa
	2. The hydrogen used to power fusion reactions on the sun is different from those used on Earth in that it has
         a. fewer neutrons

         b. no protons

         c. no electrons

         d. there is no important difference
	3. The products of the fusion reaction are lighter than the reactants.  Why?
        a. The mass is radiated out in the form of neutrinos.

        b. The mass stays behind in the core of the sun.

        c. The mass is released as a particle that is then used in the next reaction.

        d. The mass is converted into energy.




Subject – Astronomy 
Unit of Study: The Sun and Solar System
Week 2 Lesson 3-The Sunspot Cycle and other Solar Activities
CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What is a sunspot and why are they significant?
· What is the eleven year solar cycle and why is it important?
· What are coronal mass ejections, prominences, and flares?
	· Basic knowledge of the sun as learned in the previous two learning cycles

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage 

· Show following or similar video clip of the effect sunspots and solar flares can have on modern communication
· http://www.space.com/common/media/video/player.php?videoRef=sun_storm&mode=

· Show students a video or picture of the Aurora Borealis and ask them what causes this phenomenon


	· Explore the effects of sunspots and other solar phenomena on Earth and the space around it
· Identify the sun as the source of the Aurora Borealis and other Earth phenomena


	Explore
· History Channel video ‘Cosmic Phenomena’ 
· Internet research on the effect of sunspots on the Earth’s climate

        Suggested topics:

               Jack Eddy

               Edward Maunder

               Gustav Sporer

               Maunder Minimum

               Solar Minimum

               Sporer Minimum


	· Describe the suspected effect of sunspots or the lack of them on the climate of Earth


	Explain

· Class discussion on the eleven year solar cycle and the significance of sunspots
· Class discussion of solar magnetic storm activity to include coronal mass ejections, prominences, flares, and sunspots

	· Describe the eleven year solar cycle and explain the effects this cycle and sunspots have on activities here on Earth
· Analyze solar magnetic storm activity and explain the effects this activity has on Earth



	Elaborate
· Activity-Project 53  Measuring sunspots
· Activity-Solar Storms and You   http://image.gsfc.nasa.gov/poetry/workbook/page1.html

	· Measure the approximate size of a sunspot
· Examine patterns in sunspot activity data


	Evaluate

· Written examination
· Given hypothetical or actual data of sunspot activity, student tries to predict the effect of this activity on the Earth’s climate

· Given hypothetical or actual data regarding magnetic storm activity, student predicts the effect of this activity on Earth’s communication or other activities
	· Describe, explain, and analyze the effect of solar activity on the climate and communications occurring on Earth


	Content Vocabulary
· Coronal Mass Ejections
· Faculae

· Flares

· Prominences

· Solar cycle

· Sunspot

· Solar Maximum

· Solar minimum

· Spicules

· Solar granulation

· Solar wind
	Academic Vocabulary

· Identify

· Describe
· Explain

· Analyze


	Resources:
· The Cosmic Perspective, chap 14
· Exploring the Sky

	Evidence of Learning

	1. The Maunder Minimum is associated with

           a. an apparent cessation of the sunspot cycle

           b. much colder weather on Earth

           c. a decrease in prominences and flares

           d. all of the above
	2. The sunspot cycle

       a. occurs every eleven years like clockwork

       b. about every eleven years

       c. every fifty to seventy five years
       d. is only hypothetical
	3. Which of the following is not associated with changing solar activity?
           a. the Aurora Borealis

           b. disrupted radio communications

           c. mini-ice ages

           d. El Nino


Subject – Astronomy
Unit of Study: The Sun and Solar System   

Week 3  Lesson 4  4-5 days   Formation of the Solar System
CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· How did the sun form?
· How do we think the Solar System came to be and why do we think it happened that way?
· How do we think the sun and Solar System are going to end, and how is this ending related to the mass of the sun?
	· Basic knowledge of the sun as learned in the previous three learning cycles
· Basic knowledge of the Solar System as learned in the second nine weeks

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage 

· Ask students for their ideas on how the Solar System and the sun came to be
· Show following or other brief animation depicting the formation of the Solar System

· http://www.classzone.com/books/earth_science/terc/content/visualizations/es0401page01.cfm

	· Explore our most current theory of how the sun and solar system began


	Explore
· Show part or all of video ‘Solar System Formation -Different Worlds’ from BBC’s Planet series
· Show part or all of video ‘Solar System End-Destiny’ from BBC’s Planet series

· Activity   http://ircamera.as.arizona.edu/NatSci102/lectures/solarsysform/htm
· Activity  http://image.gsfc.nasa.gov/poetry/workbook/page1html

	· Explore our most current theory of how the sun and solar system began
· Explore our most current theory of how the sun and solar system will end



	Explain

· Class discussion-obsolete and current theories of solar system formation.  (Don’t dwell on obsolete theories, but do discuss with the students the evolution of thought on solar system formation over the years.)
· Class discussion-the predicted demise of the sun and fate of the solar system

	· Describe the current theories regarding solar system formation and compare and contrast the current theories to the earlier, mostly discarded theories
· Discuss the predicted fate of the sun and solar system


	Elaborate
· Activity-‘Solar System Soup: The Formation of the Solar System’

· Activity-Timeline construction  http://www.lpi.usra.edu/education/timeline/activity
· Activity  Formation of the Solar System  http://education.gsfc.nasa.gov/ess/Units/Unit5/U5L19A.html

	· Describe our most current theory regarding solar system formation

· Construct a timeline of the formation of the solar system

	Evaluate

· Written exam
· Given a list of the events surrounding the formation of the solar system, students can accurately sequence these events.
· Given a list of the events predicted to end our solar system, students can accurately sequence these events
· In an essay, students can explain why we believe the solar system began and ended in the events sequenced above
	· Describe the most current theory regarding solar system formation
· Describe the most current theory regarding the demise of our solar system

· Explain why we think the solar system began and will end the way we do

	Content Vocabulary
· Protosun
· Protoplanet

· Planetesimal

· Accretion

· Red Giant

· Nebula

· Nebular capture


	Academic Vocabulary

· Discuss

· Identify

· Describe

· Distinguish

· Observe

· Explain

· Compare


	Resources:
The Cosmic Perspective, chap. 8
Astronomy, Project Earth Science

BBC series The Planets


	Evidence of Learning

	1. Planets take a round shape because of
           a. rotational motion

           b. their revolution around the sun

           c. the sun’s gravity

           d. the planets’ own gravity

	2. The differences in the formation of small rocky planets and gas giants is due to

             a. the gravity of the sun

             b. rotational speed

             c. solar wind

             d. temperature

	3. The planetesimals left over after the formation of the solar system

            a. were eventually swept away by solar wind

            b. exist today as comets and meteors

            c. were eventually pulled into the sun

            d. eventually became part of the planets




Subject – Astronomy
Unit of Study: The Characteristics of Stars
Third Nine Weeks Week 4-6
CURRICULUM OVERVIEW
	The Big Idea
	Unit Rationale

	         Stars are perhaps the most important objects in our sky.  Made up of hydrogen gas undergoing fusion, they can be characterized by temperature, color, and mass and be classified according to these characteristics.  We can measure their vast distances from us using special astronomical units and can use spectroscopy to study their physical characteristics.
	       An understanding of the physical characteristics of stars is necessary if students are to comprehend both the tremendous size of these celestial bodies and their vast distances from us.  Students also must understand the differences in the physical characteristics of stars if they are to understand the life cycles the stars undergo and the celestial objects that they eventually become.

	                                       TEKS                                                                           TEKS-Specificity-Intended Outcome

	
	

	Concepts
Astronomy TEKS 6  The student knows our place in space.  The student is expected to

6(C ) relate apparent versus absolute magnitude to the distances of celestial objects; and

6(D) demonstrate the use of units of measurement in astronomy including Astronomical Units and light years.

Astronomy TEKS 11 The student knows the characteristics and life cycle of stars.  The student is expected to

11(A)  identify the characteristics of main sequence stars including surface temperature, age, relative size, and composition

11(F)  relate the use of spectroscopy in obtaining physical data on celestial objects such as temperature, chemical composition, and relative motion; and

11(G)  utilize the Hertzsprung-Russell diagram to plot and examine the life cycle of stars from birth to death

	I can 
· Explain to you how both apparent magnitude and absolute magnitude are related to the distance of a star from the Earth

· Show you how to use both an Astronomical Unit and a light year

· Identify for you the characteristics of a main sequence star including its surface temperature, age, size and composition

· Tell you how spectroscopy is used to find out data about a star

· Explain to you what you can learn about  a star from its position on the Hertzsprung-Russell diagram

	Processes

Astronomy TEKS 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 TEKS 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;

2(B) know that scientific theories are based on natural and physical phenomena and are capable of being tested by multiple independent researchers;

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; and

2(H) utilize astronomical equipment 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
· Demonstrate to you safe practices during field and laboratory activities
· Describe to you both a hypothesis and a theory and explain the difference to you

· Plan and carry out an investigative procedure

· Collect accurate and precise data and predict trends from that data

· Draw and share with you valid conclusions

· Explain and use the tools of astronomy, in particular the spectroscope, to study the stars

· Analyze and evaluate scientific explanations concerning the stars

	Evidence of Learning

	1. Students can with 80% accuracy relate both absolute and apparent magnitude to a star’s distance from the Earth.

2. Students can with 80% accuracy use both Astronomical Units and light years.
	3. Students can with 80% accuracy identify the characteristics of a main sequence star.

4. Students can with 80% accuracy explain the use of spectroscopy to obtain data on celestial objects including stars.
	5. Students can with 80% accuracy interpret the significance of a star’s placement on the Hertzsprung-Russell diagram.


Subject – Astronomy
Unit of Study: The Characteristics of Stars
Week 4  Lesson 1  5 days  Measuring Brightness and Distance
 CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What is the difference between apparent and absolute magnitude, and how are they related to the distance as star is from the Earth?
· How can we use Astronomical units, light years, and parallax to measure the distance as star is from the Earth?
	· Basic understanding of triangles
· Basic understanding of the principles of measurement of both distance and time with the metric system
· For an optional activity, basic trigonometry is needed

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	Engage
· Engage students in brief discussion of distances in space-compare the time it takes for light to travel from the sun (8 minutes) or Mars (20-35 or so minutes) to that of the nearest star (4.3 years)

· Compare the light produced by various sized flashlights when viewed from the same distance.  Then move the flashlights around and have students discuss what happens to the perceived light produced by the flashlight when the distance from the flashlight changes.

	· Contrast the relative distances within the Solar System to the distances between our sun and the stars surrounding it
· Relate the distance from which an object is viewed to the apparent magnitude of the object

· Compare the absolute magnitude of an object to its apparent magnitude


	Explore

· Activity-Project 18-Comparing Brightness and Distance
· Activity-How Far to the Star?

· Internet search-Have students look up the history of the Astronomical Unit, the light year, and the parsec
	· Relate the distance from a light source to its apparent magnitude
· Use parallax as a tool for measuring distance

· Compare and contrast the Astronomical Unit, Parsec, and light year and how they are used

	Explain

· Class discussion on Astronomical Units, light years, and parsecs (Student led?)

· Class discussion on the measurement of distances in space, with emphasis on the measurement of distances once we have left the Solar System
· Class discussion of apparent and absolute magnitude and how they relate to how we view stars

	· Compare and contrast Astronomical Units, light years, and parsecs and how they are used to measure distances in space
· Explain how parallax is used to measure distances in space
· Differentiate between apparent and absolute magnitude and explain how each affects our view of a star


	Elaborate 
· Activity-Project 17-Making a Brightness Measuring Tool  (Apparent Magnitude)
· Activity-Angles and Parallax

· Activity-The Hierarchy of Distance Measurements

· Activity-Distances to the Stars (optional-uses trigonometry)
· Starlab-Parallax: Finding Stellar Distance

· Starlab-Magnitude of Stars

· Starlab-Parallax and the Constellations
	· Measure the apparent magnitude of stars in the sky
· Use angles and parallax to measure distance
· Explore the measurement of distance using trigonometry

	Evaluate 

· Written exam

· Students use parallax to measure the distance of an outdoor object

· Students compare the apparent magnitude of an object of known luminosity to estimate its distance


	· Differentiate between apparent and absolute magnitude of a star and explain what we can learn from each value
· Use parallax as a tool to measure distance

· Differentiate between AU’s, light years, and parsecs and explain how each of them is used in astronomy

	Content Vocabulary
· Apparent magnitude
· Absolute magnitude
· Astronomical Unit
· Light year
· Parsec
· Parallax
· Luminosity
· Cepheid variable
	Academic Vocabulary
· Differentiate
· Describe

· Identify

· Demonstrate

· Analyze

· Discuss
· Relate


	Resources: 
The Cosmic Perspective, chap 15
Astronomy, Project Earth Science

Exploring the Sky

Laboratory Experiments for Astronomy

Practical Astronomy


	Evidence of Learning

	1.  The measure of a star’s parallax angle is done with two observations taken
         a. six hours apart

         b. six days apart

         c. six months apart

         d. six years apart


	2. If imaginary beings around a star 40 light years away were watching us with a giant telescope, what would they see in their telescopes tonight?
          a. President Obama making a speech

          b. Hippies protesting the Vietnam War

          c. The landing of the Pilgrims

          d. Ancient Greek Olympics
	. 
3. The stellar luminosity of a star is a measure of its

        a. apparent magnitude

        b. absolute magnitude

        c. parallax angle

        d. distance in light years  


Subject – Astronomy
Unit of Study: The Characteristics of Stars
Week 5-6  Lesson 2  5-6 days   Physical Characteristics of Stars
CURRICULUM GUIDE
	Essential Questions
	Pre-requisite Skills

	· What are the major characteristics of main sequence stars that make them different from one another?
· How is spectroscopy used to study the stars?

· What is the Hertzsprung-Russell diagram and how can it be used to classify stars?
	· Ability to read and interpret a graph
· Understanding of apparent and absolute magnitude as presented in previous unit

	The Teaching and Learning Plan
The teacher will…
	So students can…

	
	Engage

· Read, sing, or play a tape of ‘Twinkle, Twinkle Little Star’ and ask students how their concept of a star has changed since they first heard the song

· Hold up a spectroscope and ask students what they can learn from this instrument
Explore

· Divide the class into groups and give each group a specific star.  Be sure the stars have different characteristics from one another.  Have the students research their star, specifically noting surface temperature, age, relative size, and composition.  Have each group report their findings to the class.
· Have students research the history of the spectroscope.

· Have students research the development of the Hertzsprung-Russell diagram

· Activity-Compare the Sizes of Stars

Explain
· Class discussion of the physical characteristics of main sequence stars, noting variations in surface temperatures, ages, relative sizes, and compositions.  Class discussion should include the reason these values vary among stars

· Class discussion of spectroscopy and its use in obtaining physical data from stars and other celestial objects

· Class discussion of the development of the Hertzsprung-Russell diagram and how it can be used to classify stars  (Do not at this point enter into a discussion of the Hertzsprung-Russell diagram and life cycle-the Hertzsprung-Russell will be revisited in the unit on life cycle and its use with red giants and white dwarfs will be addressed then.)

Elaborate

· Activity-Investigating Types of Stars (will need to make or purchase star cards from Adler Planetarium)

· Activity-Among the Stars (will need to make or purchase star cards from Adler Planetarium)

· Activity-The Hertzsprung-Russell Diagram

· Activity-The HR and MK Diagram

· Activity-Diameters and Luminosities of Stars, a Model

· Activity-Spectroscopes or Activity Spectroscopes and Spectrometers or Project 50-Making a Spectrum-Analyzing Instrument
	· Compare what they once thought about stars to their current concept
· Observe a spectroscope 
· Compare the physical characteristics of several well-known stars
· Explore the history and use of the spectroscope
· Explore the history of the Hertzsprung-Russell diagram
· Relate the physical characteristics of a star to its mass
· Explain how the spectrometer is used to collect physical data from celestial bodies
· Read the Hertzsprung-Russell diagram and classify a star according to its position on that diagram
· Investigate and classify stars according to their physical characteristics
· Read and interpret the Hertzsprung-Russell diagram
· Use the Hertzsprung-Russell Diagram to classify stars
· Build and use a simple spectroscope

	
	Evaluate
· Written exam

· Students will use a simple spectroscope to collect light.

· Students will read Hertzsprung-Russell diagram and will use a star’s place on the diagram to estimate its size, temperature, mass, etc.

Content Vocabulary

· Main sequence star

· Hertzsprung-Russell diagram

· Spectral class
Academic Vocabulary

· Relate

· Interpret

· Demonstrate

· Investigate

· Explore

· Explain 

· Compare

Resources

       The Cosmic Perspective, chap. 15

       Exploring the Sky

      The Universe at your Fingertips

      Laboratory Experiments for Astronomy

      Practical Astronomy

       
	· Relate the physical characteristics of a star to that star’s mass
· Demonstrate how a spectroscope is used to collect data on celestial objects
· Read and interpret the Hertzsprung-Russell diagram


	Evidence of Learning

	1. The one characteristic of a star which essentially determines all other characteristics is a star’s
        a. diameter

        b. surface temperature

        c. mass

        d. color

	2. If a star is in the upper left hand corner of the Hertzsprung-Russell diagram, it will be
        a. large and blue

        b. large and red

        c. medium-sized and yellow

        d. small and white


	3. Which stars last the longest as main sequence stars?

         a. big blue stars

         b. medium-sized yellow stars

         c. small red stars

         d. They all last about the same time.


Subject – Astronomy
Unit of Study: The Life Cycle of a Star
Third  Grading Period Weeks 7-9
 CURRICULUM OVERVIEW
	The Big Idea
	Unit Rationale

	      All stars, from the smallest to the largest, go through a definite life cycle.  From their birth in stellar nurseries to their eventual demise, we can use their mass and gravity to describe their development and predict their eventual fate.
	Students need to recognize that stars have a definite life span and predictable stages they pass through during their life cycle.  They also need to be able to relate the effect a star’s mass has on both its life as a main sequence star and its eventual end state.


	                                          TEKS                                                                    TEKS-Specificity-Intended Outcome

	
	

	Concepts
Astronomy TEKS 11  The student knows the characteristics and life cycle of stars.  The student is expected to

11(B) characterize star formation in stellar nurseries from giant molecular clouds, to protostars, to the development of main sequence stars;

11(C ) evaluate the relationship between mass and fusion on the dying process and properties of stars

11(D) differentiate among the end state of stars including white dwarfs, neutron stars, and black holes;

11(E) compare how the mass and gravity of a main sequence star will determine its end state as a white dwarf, neutron star, or black hole

11(G) utilize the Hertzsprung-Russell diagram to plot and examine the life cycle of stars from birth to death
	I can
· Describe to you the formation of stars from their existence as a molecular cloud to a protostar and finally a main sequence star

· Explain to you the relationship between the mass of a star, its fusion, and its dying process

· Differentiate between the end products of the stellar life cycle

· Compare how the mass and gravity of a main sequence star determines its eventual fate

· Use the Hertzsprung-Russell diagram to plot and study the life cycle of stars


	Processes
Astronomy TEKS 1  Scientific Processes  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 TEKS 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, etc.

2(B)  know that scientific theories are based on natural and physical phenomena and are capable of being tested by multiple independent researchers, etc.

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 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
· Conduct labs and field activities in a safe manner

· Explain to you what both a hypothesis and a theory is and distinguish the two

· Plan and carry out an investigative procedure, make precise and appropriate measurements, analyze collected data, and communicate an appropriate conclusion

· Analyze and evaluate scientific explanations

	Evidence of Learning

	1. Students should be able to describe the formation of a star, beginning with the nebular cloud through the formation of a protostar and finally a main sequence star with 80% accuracy.

2. Students should be able to explain the relationship between the mass of a star and its fusion and dying process with 80% accuracy.
 
	3. Students should differentiate between the end states of stars including what dwarfs, neutron stars, and black holes with 80% accuracy.
4.  Students should be able to explain how the mass and gravity of a star will determine its end state with 80% accuracy.


	5. Students should be able to use the Hertzsprung-Russell diagram to plot and examine the life cycle of a star with 80% accuracy.



Subject – Astronomy
Unit of Study: The Life Cycle of a Star
Week 7-8  Lesson 1   7-8 days  The Formation of Main Sequence Stars
 CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· How does a main sequence star form from a nebular cloud?
· How does the mass of a star determine the type of fusion that it undergoes?
· How can the Hertzsprung-Russell diagram be used to plot the life cycle of a star?
	· Basic knowledge of the fusion reaction as taught either in unit on sun or other science course
· Basic knowledge of the physical properties of stars as taught in previous unit

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage

· Show students pictures of Orion nebula or other nebular clouds and ask them how they think a star comes about in such a nebula
· Show students one of these or another short video of the formation of a star and ask for discussion
· http://www.spacetelescope.org/videos/html/mov/180px/heic0411a.html
· http://www.uscs.edu/news_events/video/massivestar/

	· Explore the nebula as the origination point of stars
· Observe and explore our current best theories on the formation of stars

 

	     Explore

· Have students view all or part of DVD ‘Nebulas’ from the Universe series

· Have students view all or part of DVD ‘Life and Death of a Star’ from the Universe series

· Have students research the difference between the proton-proton chain reaction that occurs in low mass stars with the carbon-nitrogen-oxygen cycle that occurs in higher mass stars-this can be done either on the Internet or using their text-and compare and contrast the two in terms of energy given off, efficiency, and products
	· Explore the properties of nebulas as stellar nurseries

· Explore the life cycle of both low-mass and high-mass stars

· Explore the energy production in both low-mass and high-mass stars 



	Explain

· Class discussion of the characteristics of nebulae as stellar nurseries
· Class discussion of the formation of protostars from nebulae
· Class discussion of the formation of main sequence stars from protostars
· Class discussion comparing the fusion of hydrogen into helium using the proton-proton chain and the carbon cycle
· Class discussion relating the Hertzsprung-Russell diagram to the study of main sequence stars
	· Describe the characteristics of nebulae that make them stellar nurseries

· Describe the formation of a protostar from nebular material and the formation of a main sequence star from a protostar

· Compare and contrast the proton-proton chain with the carbon cycle in the energy production in stars
· Explain how the Hertzsprung-Russell diagram can be used to study main sequence stars



	Elaborate
· Activity-Project 64  Plotting the Life Cycle of Stars
· Activity-Interactive lab-The Life Cycle of a Star http://aspire.cosmic-ray.org/labs/star_life/starlife_sequence.html
· Activity-Interactive lab- Build your own Star  http://199.6.131.12/en/scictr/lab/byo_star/index.htm

	· Use the Hertzsprung-Russell diagram to plot the life cycle of a star
· Relate the mass of a star to its behavior during the life cycle
· Describe how the varying mass and gravity of a star will affect its life cycle

	Evaluate

· Written exam
· Students can diagram the proton-proton chain and the CNO cycles and compare the two
· Given a Hertzsprung-Russell diagram, students can use it to locate and compare main sequence stars
	· Describe the development of a main sequence star from a nebula
· Compare and contrast the type of fusion and life cycle in low-mass and high-mass stars
· Use a Hertzsprung-Russell diagram to plot the life cycle of a star

	Content Vocabulary 

· Nebula
· Protostar

· Main sequence star

· Proton-proton chain

· Carbon-nitrogen-oxygen cycle

· Fusion
	Academic Vocabulary
· Identify

· Distinguish

· Describe

· Compare

· Contrast

· Differentiate

· Demonstrate

· Explain


	Resources:
The Cosmic Perspective, chap 14 and 16
Exploring the Sky

Universe series, History channel

	Evidence of Learning

	1. The proton-proton chain and the CNO cycle differ from one another primarily in 
            a. energy output

            b. product

            c. efficiency

            d. all of the above

	2. Star-forming clouds are characterized by
          a. cold temperatures and relatively high densities

          b. radio waves
          c. glowing gas

          d. proximity to Earth
	3.  How does the lifespan of a low-mass and a high-mass star compare, and why?

           a.  High mass stars last longer-they have more fuel.

           b. Low mass stars last longer-they have a higher hydrogen-helium ratio.

           c.  High mass stars last longer-the CNO cycle is more efficient.

           d. Low mass stars last longer-they burn slower and more steady.


Subject – Astronomy
Unit of Study: The Life Cycle of a Star
Week 8-9   Lesson 2  7-8 days   The Death and End States of Stars
 CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What happens to a star during its final days?
· What are the end states of stars and what are their characteristics?
· How does the mass of a star predict a star’s end state?
	· The Hertzsprung-Russell diagram as taught in the previous two units
· An understanding of fusion as taught in the previous unit


	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	Engage
· Ask students to recall how we predict the sun will end its life cycle-then ask them if they think all stars will end their lives in this manner
· Show one or more of short video clips listed below and ask students what they think these objects once were

· http://www.space.com/common/media/video/player.php?videoRef=black_holes
· http://www.pbs.org/wgbh/nova/blackhole/program.html
· http://video.google.com/videoplay?docid=71763800868972759
· http://www.rkm.com.an/ANIMATIONS/animation-astronomy-pulsar.html

	· Observe some of the objects that aging stars are transformed into

· Compare the end result of the sun’s life cycle to those of other objects


	Explore
· Show DVD ‘Supernovas’ from Universe series

· Visit following website or others to explore the end results of stellar old age
· http://ircamera.as.arizona.edu/NatSci102/lectures/whitedwarf.htm
· Using the Internet, text, and/or other resources, have students working in groups construct a timeline for the end stages of a low mass, intermediate mass, and high mass star and compare their results
	· Work in groups to compare the sequences of events and final outcomes of stellar old age in low-mass, intermediate mass, and high mass stars

	Explain

· Class discussion stellar old age in low mass, intermediate mass, and high mass stars
· Class discussion comparing white dwarfs, neutron stars, black holes

	· Compare and contrast the sequences of events surrounding the deaths of low-mass, intermediate-mass, and high-mass stars
· Explain how the mass of a star determines its final fate

· Describe the major characteristics of red giants, white dwarfs, neutron stars, and black holes


	Elaborate
· Activity-A Classical and Relativistic Trip to a Black Hole http://www.pbs.org/deepspace/classroom/activity4.html
· Activity-Virtual Trips to Black Holes and Neutron Stars   http://antwrp.gsfc.nasa.gov/htmltest/gifcity/circbh.mpg
· Falling into a Black Hole  http://casa.colorado.edu/~ajsh/me.html
· Activity-Project 63  Making a Model of a Black Hole
	· Investigate and describe the characteristics of a black hole and a neutron star and the effects these objects have on the space and matter surrounding them


	Evaluate

· Written exam
· Given the mass of a hypothetical star, students predict the sequence of events leading up to its demise and the object produced
	· Compare and describe the sequence of events and final outcomes of stellar old age in low, intermediate, and high mass stars
· Explain how the mass of a star determines its ultimate fate


	Content Vocabulary
· red giant
· white dwarf
· nova
· supernova
· black hole
· singularity
· neutron star
· pulsar
· event horizon
· Schwarzschild radius
· Gamma ray burst
	Academic Vocabulary

· Investigate

· Distinguish

· Describe

· Compare

· Contrast

· Differentiate

· Demonstrate

· Design

· Explain

· Predict

· Discuss


	Resources:
The Cosmic Perspective, chap. 16 and 17
Exploring the Sky

History Channel’s ‘Universe’ series, season 2

	Evidence of Learning

	1. The catastrophic explosion of a supernova is triggered by
         a. massive gravitational contraction

         b. the tremendous temperatures of the core

         c. the buildup of iron in the core

         d. the presence of a singularity
	2. The core of a white dwarf is primarily
          a. carbon and oxygen

          b. iron and uranium

          c. hydrogen and helium

          d. hot gases of many elements
	3. Why is it impossible for anything to escape from the event horizon?
            a. The hot temperatures incinerate everything inside.

            b. The escape velocity exceeds the speed of light.

            c. The presence of heavy metals creates too much gravity.

            d. Time has slowed down too much.


Subject – Astronomy
Unit of Study: Assessment Week 
Third Grading Period – Week 10 
CURRICULUM Overview
	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 third grading period is subject to evaluation.
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