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Course Title:  Astronomy
Grade Level(s):  11th and 12th
Text:  Arny, Thomas and Stephen E. Schneider. Explorations: An Introduction to Astronomy. New York: McGraw-Hill Companies, Inc., 2104.
Course Description

This semester course provides an overview of current astronomical knowledge.  Students begin by relating simple observations of the sky to movements of the moon and planets.  Students study the major and minor objects in our solar system through research of primary sources from space agencies.  Knowledge of the solar system is integrated into the larger context of how the solar systems form.  Knowledge of our sun is integrated into the larger context of stellar evolution.  Knowledge of galaxies is integrated into the larger context of cosmology.  The course ends with an overview of the still unanswered questions of our universe. 

For all these topics, students learn the not just the content of astronomy but also the tools and methods astronomers have used over the centuries to discover this content.   Lab activities include astronomical measurements, optics, spectrographic measurements, and others.      
Essential Questions

· How is what we observe in the sky caused by the motions of the earth and other objects?

· What contributions did prehistoric, classical, and modern astronomers make?

· What tools do astronomers use to investigate the universe?

· What are the different categories of objects in our solar system?

· How did the solar system form and what holds it together?

· How do stars form and evolve?

· What are the different categories of objects in the universe?

· How does the Big Bang Theory account for the present structure of the universe?

Competencies

· Use knowledge of the motion of the earth and other objects to explain what is observed from the earth.

· Describe how astronomers investigate the universe.

· Integrate the knowledge of our solar system with theories of how it was formed.

· Integrate the knowledge of our sun with theories of stellar evolution.

· Explain and summarize how elements are created and dispersed in our universe.
· Describe the universe and its largest structures.

· Construct explanations for how the Big Bang theory accounts for the structure of our universe.

· Describe and contemplate the big, unanswered questions of our universe.
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Grade Level: 11th & 12th
	Course Syllabus (Page 1 of 2)


	Course Content


	Tentative

Timeframe
	Assessment

Anchors
	State

Standards

	Astronomy Overview

· Moon

· Planets

· Sun

· Astronomical Distances

· Scientific Method
	2 days
	Not Applicable
	3.2.12.B7

3.3.10.B2

3.3.12.A8

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Periodic Motions in the Sky

· Daily Motions of Sun and Stars

· Annual Motion of Sun

· Seasons

· Motion of the Moon

· Lunar and Solar Eclipses

· Astronomy and Time Keeping
	10 days
	Not Applicable
	3.3.10.B1

3.3.12.A1

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	History of Astronomy

· Measurements of Classical Astronomy

· Ptolemy’s Earth Centered system

· Copernicus’ Sun Centered System

· Tyco Brahe

· Johannes Kepler

· Galileo Galilei

· Isaac Newton

· Measurements in Modern Astronomy
	5 days
	Not Applicable
	3.2.10.B1

3.2.12.B7

3.3.10.B1

3.3.12.A1

3.3.12.A5

3.3.12.A8

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Tools of Astronomy

· Nature of Light

· Optical Telescopes

· Infrared, X Ray, and Radio Telescopes

· Spectrograph
	5 days
	Not Applicable
	3.2.12.A2

3.3.10.B2

3.3.12.A8

3.3.12.B7

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	The Sun

· Size and Structure

· Fusion

· Sun’s Magnetic Activity

· Solar Cycle
	10 days
	Not Applicable
	3.2.12.A3

3.3.12.A1

3.3.12.B1

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	The Moon

· Surface of the Moon

· Structure of the moon

· Motion of the Moon

· Origin of the Moon
	4 days
	Not Applicable
	3.2.12.B7

3.3.10.A1

3.3.12.A8

CC.3.5.11-12.D

CC.3.6.11-12.A, -B
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Grade Level: 11th & 12th
	Course Syllabus (Page 2 of 2)


	Course Content


	Tentative

Timeframe
	Assessment

Anchors
	State

Standards

	Overview of the Solar System

· Terrestrial Planets

· Gas Giants

· Asteroids and Comets

· Formation of Solar System

· Other Planetary systems
	2 days
	Not Applicable
	3.2.12.B1

3.3.10.B1

3.3.12.A8

3.3.12.B1

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Terrestrial Planets
· Mercury

· Venus

· Mars
	7 days
	Not Applicable
	3.1.10.A1

3.2.12.B7

3.3.10.A1, -B1

3.3.12.A8

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Outer Planets
· Jupiter

· Saturn

· Uranus

· Neptune
	7 days
	Not Applicable
	3.2.12.A8

3.3.12.A8

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Small Bodies in the Solar System
· Meteors

· Asteroids

· Pluto, Plutoids

· Comets

· Giant Impacts
	3 days
	Not Applicable
	3.2.12.B7

3.3.12.A8

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Stars
· Properties of Stars – Distance, Temperature, Luminosity, Magnitude, Radius

· Spectra

· H –R Diagram
	9 days
	Not Applicable
	3.2.12.A3

3.2.12.B7

3.3.12.A8

3.3.12.B1

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Stellar Evolution
· Star Formation

· Main Sequence Stars, Giant Stars
· White Dwarfs, Neutron Stars, Black Holes
· Death of Stars
	9 days
	Not Applicable
	3.2.12.A3, -B7

3.3.12.A8

3.3.12.B1, -B3

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Galaxies

· Milky Way Galaxy

· Hubble’s Law

· Galaxies
	10 days
	Not Applicable
	3.2.12.B7

3.3.12.A8

3.3.12.B1, -B3
CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Cosmology
· Origin of the Universe

· Shape of the Universe

· Dark Matter

· Future of the Universe
	9 days
	Not Applicable
	3.2.12.A3, B7
3.3.10.B1

3.3.12.A8, B2, 3.3.12.B3

CC.3.5.11-12.D

CC.3.6.11-12.A, -B


Teaching Strategies Utilized

	· Demonstrations
	· Class and Group Discussions

	· Group Laboratory Experiences
	· Lecture

	· Inquiry Based Learning
	· Problem Solving 

	· Written and Oral Reports
	· Active Learning

	· Computer Analysis and Simulation
	· Web Searches

	· Modeling
	· Scientific Method
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Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Astronomy Overview

The student will be able to:
· Identify and classify the objects in our solar system

· Describe our galaxy

· Compare and contrast our galaxies to others 

· Use scientific notation to express astronomical distances

· Apply astronomical units of distance
· Describe the processes used to gain new scientific knowledge

· Differentiate between the scientific method and activities used to learn science in school

· Apply the steps of the scientific method to a number of everyday questions


	K

K

K

K, AP

K, AP

K

K

AP
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.2.12.B7

3.3.10.B2
3.3.12.A8

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Internet resources
· Siphon Box
· Practice and Review Worksheets

· Computers
· Calculators


	Interdisciplinary Relationships & 21st Century Skills

	· History – Development of science
· Communication – Provide written explanations of physical laws and formal lab reports.
· Mathematics – Astronomical units
· Brainstorming
· Scientific Method / Critical Thinking


Catasauqua Area School District 




Course Title: Astronomy












Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Periodic Motions in the Sky
The student will be able to:
· Describe the motions of the Sun, Moon, and stars 
· Recognize the fixed patterns of stars called constellations

· Explain why different constellations are visible at different times of the year 
· Define the cycles of the Sun, Moon, and stars that are the basis for the day, month, and year

· Describe how and why the shape of the lit portion of the Moon seen from Earth changes during the month
· Relate the tilt of the Earth's axis to the changes in the apparent daily path of the Sun during the course of the year

· Explain why the tilt of the Earth's axis leads to seasonal temperature changes on the Earth 
· Describe where, and how frequently, lunar and solar eclipses occur, and describe the visual phenomena associated with each

· Explain how astronomy relates to time keeping

	K

K

K

K, AP

K, AP

K, AP, M
K

K

K
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.3.10.B1

3.3.12.A1

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers

· Star charts


	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Computer based data collection and analysis, web research
· Mathematics – Geometry
· History – Development of constellations and periods of time
· Communication – Require written explanations of physical motions
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Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	History of Astronomy
The student will be able to:
· Explain the simple observational evidence that proves the Earth is round
· Carry out the calculations that ancient astronomers used to measure the sizes of the Earth, Moon, and Sun and their relative distances

· Explain why ancient astronomers thought the Earth was at the center of the Universe

· Explain Copernicus's arguments that the Earth is a planet orbiting the Sun, and explain how his reasoning accounts for planets' retrograde motion
· Describe the characteristics of planetary orbits contained in Kepler’s three laws

· Calculate the period of a planet's orbit from its semi major axis
· Describe Galileo's telescopic observations, and discuss why these were so revolutionary

· Describe the measurements in modern astronomy
	K

AP

K

K

K, AP, M
AP, M
K

K


	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.2.10.B1
3.2.12.B7

3.3.10.B1

3.3.12.A1

3.3.12.A5

3.3.12.A8

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers

· Sextant


	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Computer based data collection and analysis, web research
· Mathematics – Geometry, Trigonometry, 
· History – Development of ancient world measurements, Copernicus, Galileo, Kepler, Newton 
· History – The development of Science and the Catholic Church
· Communication – Require written explanations of development of science
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Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Tools of Astronomy
The student will be able to:
· Identify the basic properties of light, contrasting its wavelike and particle-like characteristics. 

· Describe the meaning of the wavelength and frequency of light and how they relate to its color. 

· Explain what white light is. 

· Relate the different bands of electromagnetic radiation to visible light and to each other. 

· Calculate the energy of photons from their wavelength. 

· Describe how and under what conditions the color of an object changes with temperature 

· Describe how electrons and photons interact to emit or absorb light 

· Explain how spectra can be used to determine the chemical composition of an astronomical source 

· Describe what causes refraction and how lenses focus light. 

· Classify the common types of telescope designs. 

· Compare the advantages and disadvantages of reflectors and refractors. 

· Describe the methods used for detecting visible light and other wavelengths of electromagnetic radiation. 


	K

K

K

K

AP

K

K

K, AP, M
K
K

K

AP


	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.2.12.A2

3.3.10.B2
3.3.12.A8
3.3.12.B7

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers

· Telescopes
· Spectrograph
· Optical bench and lenses


	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Computer based data collection and analysis, web research
· Mathematics – Trigonometry
· History – Development of optics
· Communication – Require written explanations of physical laws and formal lab reports
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Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	The Sun
The student will be able to:
· Describe the structure of the Sun from its core to the solar wind
· Define pressure and the ideal gas law, and explain what astronomers mean by hydrostatic balance 
· Describe the process of nuclear fusion and what conditions are necessary for it to take place
· Calculate the energy released by conversion of mass to energy according to Einstein’s equation E=mc2
· Explain how magnetic fields and gas in the Sun interact, and describe features on the Sun that arise as a result 
· Describe the solar cycle, its cause, and how it has varied in the past 
· Describe how solar activity affects the Earth through both individual events and long-term changes in the Sun

	K

K

K

AP

K

K

K


	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.2.12.A3
3.3.12.A1

3.3.12.B1

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers

· Magnetic field demos


	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Computer based data collection and analysis, web research
· Mathematics – Calculations of energy mass relationship
· History – Development of General Relativity
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Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	The Moon
The student will be able to:
· Describe how the moon has been explored in modern times
· Describe the primary surface features of the Moon and explain why they are different from Earth's

· Identify what features are produced by impacts and explain the processes that form them 
· Describe the primary features of the Moon's internal structure, how that structure has been determined 
· Explain the factors causing the Moon to have so little internal activity or atmosphere

· Describe the Moon's orbit and spin Discuss the different hypotheses for the Moon's formation and summarize the evidence for the collision model 


	K
K

K

K

K, M

K, M
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.2.12.B7

3.3.10.A1

3.3.12.A8

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers



	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Computer based data collection and analysis, web research
· History – Lunar landing
· Communication – Require written explanations of physical relationships
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Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Overview of the Solar System
The student will be able to:
· Identify the primary components of the Solar System, and describe their distinctive properties 
· Discuss the differences between terrestrial, Jovian, and dwarf planets, and their satellites, and recount why astronomers reclassified Pluto 
· Explain how astronomers measure masses and radii for bodies in the Solar System, and calculate a body's density from these measurements 
· Describe the densities of different classes of objects in the Solar System and relate this to their composition 
· Recall the age of the Solar System and explain how it is determined 
· Describe the steps in the formation of the Solar System according to the nebular theory and relate these to the properties of the planets and other bodies 
· Explain the various methods currently being used to detect exoplanets 
· Discuss the ways in which exoplanetary systems appear to differ from the Solar System
	K

K

K, AP, M
K, M

K

K

K, AP

K
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.2.12.B1
3.3.10.B1

3.3.12.A8

3.3.12.B1

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers



	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Computer based data collection and analysis, web research
· History – Voyager Flights and current space probes
· Communication – Require written descriptions of Voyager recordings
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Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Terrestrial Planets
The student will be able to:
· Describe how the terrestrial planets have been explored in modern times

· Describe the main surface features of Mercury and compare them to the surface of our Moon
· Explain how Mercury's orbit and rotation are interlinked 

· Compare the landforms of Venus and the Earth and discuss hypotheses about why they differ 

· Describe the runaway greenhouse model and how the process is thought to have begun on Venus 

· Describe the major surface features present on Mars 

· Discuss the features that indicate Mars had geologic activity and how it differs from the activity on Earth or Venus 

· Describe the variety of evidence that implies Mars once had liquid water on its surface but does not at present 

· Discuss the evidence for frozen water on Mars at present and where it is located 

· Recall the history of the searches for life on Mars and the controversies about different claims for its existence 

· Describe the Martian moons and their probable origin 

· Describe the effects of water and life on the atmosphere of a terrestrial planet
	K
K

K

K, AP

K, AP

K

K

K

K

K

K

K
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.1.10.A1
3.2.12.B7

3.3.10.A1

3.3.10.B1

3.3.12.A8

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers



	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Computer based data collection and analysis, web research
· History – Voyager Flights and current space probes
· Communication – Require written descriptions of planets based on most recent findings
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Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Outer Planets
The student will be able to:
· Describe how the outer planets have been explored in modern times 
· Describe and contrast the basic characteristics of the four gas giant planets 

· Explain the internal sources of heat in the Jovian planets 

· Summarize the properties of Jupiter's Great Red Spot, and explain what drives its rotation 

· Describe and contrast how Uranus and Neptune were discovered 

· Describe the likely internal structures of Uranus and Neptune, and their similarities to and differences from Jupiter 

· Describe the major moons of the gas giants, and identify the unique geological features associated with several 

· Explain why several of the gas giants' moons exhibit geological activity despite their small size and age 

· Contrast the properties of the ring systems around the Jovian planets 

· Discuss the ways in which rings can form and dissipate

	K

K

K

K

K

K

K

K

K

K
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.2.12.A8

3.3.12.A8
CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers



	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Computer based data collection and analysis, web research
· History – Voyager Flights and current space probes
· Communication – Require written descriptions of planets based on most recent findings
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Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Small Bodies in the Solar System
The student will be able to:
· Describe the various classes of small bodies that orbit the Sun 

· Describe the different kinds of meteorites and what their different compositions indicate about their origins

· Describe how asteroids were discovered, and retell the changing nomenclature used for some of them, from planet to asteroid to dwarf planet 

· Explain which objects are identified as dwarf planets and what distinguishes them from major planets 

· Discuss ideas as to why asteroids did not form a planet 

· Explain how Pluto and other trans-Neptunian objects were discovered, and what is known about their properties 

· Describe the characteristics and structure of a comet 

· Explain how comets' tails arise, what directions they point, and comets' connection with meteor showers 

· Describe the effects of collisions with Earth, and explain why they can have lethal consequences 

· Discuss the evidence for a major impact causing the demise of the dinosaurs and other species 65 million years ago 

· Calculate the energy released when a body strikes Earth

	K

K

K, AP, M
K

K

K

K

K

K, AP

K

AP
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.2.12.B7
3.3.12.A8

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers



	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Computer based data collection and analysis, web research
· History – Current space probes
· Communication – Require written descriptions of planets based on most recent findings
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Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Stars
The student will be able to:
· Explain how astronomers measure stars' distances using parallax   
· Calculate a distance using the parallax formula 

· Explain why a star's color indicates its surface temperature, and use Wien's law to determine this temperature 

· Describe the difference between the luminosity and the brightness of a star, and calculate one from the other using the inverse-square law 

· Show how the radius of a star can be determined from its surface temperature, luminosity, interferometer, and eclipse measurements 

· Describe the magnitude system for star brightness 

· List the characteristics of stellar spectra, and explain how the classification scheme indicates surface temperature 

· Describe the layout of the H-R diagram, and infer a star's size and evolutionary state based on its location in the diagram 


	K

AP

K

K, AP, M
K

K

K

K
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.2.12.A3
3.2.12.B7

3.3.12.A8

3.3.12.B1

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers

· Spectrograph
· Spectrograph


	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Computer based data collection and analysis, web research, 
· Critical Thinking - Excel H–R charts
· History – Development and historical context of Edwin Hubble’s discoveries
· Mathematics – Algebra, Trigonometry
· Communication  – Require written descriptions of planets based on most recent findings
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Course Title: Astronomy












Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Stellar Evolution
The student will be able to:
· Explain the basic principles of stellar evolution models 

· Discuss how the mass of a star plays a role in determining the evolution and fate of the star 

· Compare the lifetimes of high- and low-mass stars, and calculate a star's lifetime given its mass and luminosity 

· Describe how astronomers detect forming stars
· List the stages a forming star evolves through 

· Describe the changes that occur as a star consumes hydrogen in its core and when it is finally exhausted 

· Describe and explain the processes that will change low-mass stars like the Sun from a red giant to a Mira variable to a planetary nebula and white dwarf 
· Describe the sequence of fusion reactions that take place in a high-mass star as it nears the end of its life 

· Explain the conditions that result in a supernova
	K

K

K

K

K

K

K

K, AP

K
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.2.12.A3
3.2.12.B7

3.3.12.A8

3.3.12.B1

3.3.12.B3

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers



	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Computer based data collection and analysis, web research
· Mathematics - Algebra
· Communication – Require written descriptions of stellar evolution
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Course Title: Astronomy












Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Galaxies
The student will be able to:
· Explain how the shape and size of the Milky Way Galaxy were deduced from observations 

· Describe the main components of the Galaxy 

· Compare the characteristics of the different populations of stars in the Milky Way 

· Classify the different kinds of clouds found in interstellar space and explain how they are detected 

· Describe the properties of interstellar dust and how it interacts with light 

· Describe the evidence for dark matter in the Milky Way as well as the evidence for a massive central black hole 

· Classify galaxies according to their appearance, and compare how stars, gas, and dust contribute to differences 

· Explain how galaxies' distances are determined, and discuss the limitations of different methods 

· Describe Hubble's law and apply it to find the distance of a galaxy 

· Explain how galaxies can be studied at different stages of their evolution by observing distant galaxies 

· Explain how supermassive black holes can produce the phenomena associated with galaxy activity 

· Describe the Local Group and Virgo Cluster, and large-scale structure, and discuss how these affect galaxy evolution 

· Explain how galaxy rotation curves imply the existence of dark matter in galaxies 


	K

K

K

K

K

K

K

K

K, AP, M
K
K

K

K
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.2.12.B7
3.3.12.A8

3.3.12.B1

3.3.12.B3

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers



	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Web research
· Communication  – Require written descriptions of planets based on most recent findings
· History - Development of concept of black holes
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Course Title: Astronomy










Grade Level: 11th & 12th
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	Cosmology
The student will be able to:
· Explain what it means that the Universe is expanding, and discuss how Hubble's law arises in this context 

· Describe why the Universe has no center, and how it is possible for it to have no edge in the usual sense of an edge 

· Estimate the Universe's age based on Hubble's constant 

· Discuss the evidence that the Universe began in a hot, dense state and has been expanding ever since 

· Delineate the stages that matter passed through as the Universe expanded 

· Describe the different possible curvatures of the Universe, and explain how its geometry was shown to be flat 

· Discuss the possible fates for the Universe if its expansion is affected just by gravity alone 

· Explain how supernova observations have led astronomers to conclude that the Universe is accelerating 

· Discuss the properties of dark energy, why it produces an acceleration, and its consequences for the Universe's fate

	K

K

K, AP

K

K

K

K, AP

K

K
	· Inquiry based Learning Activities

· Class Discussions

· Teacher/student Model Skills

· Teacher/Student Model Problem Solving

· Individualized instruction

· Cooperative Learning

· Peer Tutoring

· Teacher Tutoring

· Homework

· Content Reviews

· Technology Applications
· Worksheets
· Web searches
	· Diagnostic Formative Assessments

· Diagnostic Summative Assessments

· Content Quizzes

· Tests

· Homework

· Lab Reports

· Observations during activities


	N /A
	3.2.12.A3
3.2.12.B7

3.3.10.B1

3.3.12.A8

3.3.12.B2

3.3.12.B3

CC.3.5.11-12.D

CC.3.6.11-12.A, -B

	Resources/Materials

	· Textbook

· Practice and Review Worksheets

· Calculators

· Internet resources

· Computers

· Star charts


	Interdisciplinary Relationships & 21st Century Skills

	· Information Technology – Web research
· History – Development of Science
· Communication – Require written descriptions of planets based on most recent findings


Catasauqua Area School District


Planned Course of Study
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