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Rationale 

 

Astronomy is a lecture and lab-based year-long elective that overviews our observable 

Universe. The Universe is everything that exists, will exist, and has ever existed in the past. 

Students will gain a deeper understanding of the structure of the Universe and how systems 

interweave with each other to create what we see today. This course will benefit not only 

students wishing to go into the STEM fields, but every student by gaining a better 

understand of the critical and abstract ways of thought via the scientific method. 

 

The sequence of the year is chosen specifically to build our observable Universe 

starting with the atom and ending with galactic clusters. The students will start with the 

fundamentals such as the scientific method, light, and optics. Students will reinforce and 

gain deeper understandings of topics from chemistry and physics such as the model of the 

atom, electromagnetic radiation, and spectroscopy. 

 

With this basis students can now look at studying the different planets, asteroids, and 

moons in our solar system and compare their similarities and differences visually and 

chemically. Connections are developed between light and how we collect planetary data 

from observation. Then the students will take a closer look at the source of light, our Sun. 

They will study how it functions and how it is structured so that we may better understand 

the nature of other stars.  

 

The birth, life cycle, and death of stars are explored to understand how the universe 

starts to develop and take shape. The penultimate topic is the largest structures in our 

Universe, galaxies, and galactic clusters. Lastly, we look at the possibility of extraterrestrial 

life in the Universe, how and where it could form. 

 

By the end of the year, students will have a comprehensive view of our Universe from 

the smallest photon to the largest galaxy and they will understand how each one of these 

objects formed, how they will progress, and how they will end. They will understand that the 

Universe is comprehensible through observation and measurements, not shrouded in 

mystery, myths, and legends. Students will also take away a better understanding of the 

scientific method, in which observation, logic, and skepticism are key elements in 

understanding natural phenomena in any aspect of life so that they may make better 

informed decisions for the future. 
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Course Description 

 

 This course is a survey of the Universe, light, astronomical instruments, and their 

historical development of Astronomy. Topics start from the quantum Universe of protons and 

electrons and work their way up to larger objects such as our planets, and even the largest 

scale of galaxies, as well as scientific theories of the creation of the Universe. The possibility 

of life elsewhere is discussed. Labs supplement the course material and include an evening 

at an observatory. 

 

This Astronomy course comprises the following concepts: Introductory Astronomy, 

25%, Planets and Moons, 25%, Stars and Stellar Evolution 25%, Galaxies and 

Cosmology, 25%. 

 

Prerequisite: Geometry, Physics, Chemistry.  
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Course Outline 

 

1. Introducing Astronomy 

a. The Scientific Method 

b. The Solar System 

c. Astronomical distance and units 

i. Orders of magnitude 

d. History of Astronomy 

e. The Celestial Sphere 

i. Constellations 

ii. Precession 

f. The Seasons and Timekeeping 

2. Eclipses and The Motion of the Planets 

a. Phases of the Moon 

b. Lunar and Solar Eclipses 

c. Models of the Solar System 

i. Geocentric 

ii. Heliocentric 

d. Kepler’s law of Orbital Motion 

e. Newton’s Law 

i. Three laws of motion 

ii. Law of gravitation 

f. Tides 

3. Light and Optics 

a. The electromagnetic spectrum 

b. The duality of light 

c. Blackbody radiation 

d. Kirchoff’s Laws 

e. Atomic Structure 

i. Bohr Model of the atom 

ii. Atomic energy Levels 

f. The Doppler effect 

g. Types of Telescopes 

i. Refracting 

ii. Reflecting 

iii. Radio 

1. Telescope arrays 

iv. Telescopes in Space 

4. Our Solar System 

a. Comparative Planetology 

i. Chemical composition 

ii. Size, Mass, Density 

iii. Satellites 

b. The Planets 

i. Terrestrial 
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ii. Jovian 

c. Other Objects in our Solar system 

i. Asteroids 

ii. Comets 

iii. Meteoroids 

d. Origins of the Solar System 

e. Formation of terrestrial and Jovian planets 

5. Our Sun and the Classification of Stars 

a. The Sun 

i. Thermonuclear energy 

ii. Physical Characteristics 

iii. Layers of the Sun 

iv. Sunspots 

1. The Sunspot cycle 

b. Stars 

i. Stellar distances 

ii. Classification 

1. Luminosity 

2. Color 

3. Temperature 

4. Size 

5. Spectral class 

iii. Hertz-Russell diagram 

iv. Mass-Luminosity relation 

v. Binary star systems 

6. The Stellar Life Cycle 

a. Modelling Stellar Evolution 

b. Birth of Stars 

i. Types of Nebula 

c. Supernovae and Recycling of Interstellar Medium 

d. Life on the Main Sequence 

e. Death of stars 

i. Red Giants 

1. Helium Fusion 

ii. Core collapse 

iii. White Dwarfs 

1. planetary nebula 

iv. Neutron Stars 

v. Blackholes 

f. Types of Supernovae 

g. Mass transfer in Binary Systems 

7. Galaxies and Cosmology 

a. The Milky Way 

i. Size and shape 

ii. Density waves 
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b. The other galaxies 

i. Types of galaxies 

ii. Distance 

iii. Galactic Clusters, mergers, and cannibalism 

c. Cosmology 

i. Dark matter 

ii. Olber’s paradox 

iii. Big Bang Theory 

iv. Cosmic Microwave Background 

8. Life in the Universe 

a. What is your definition of life? 

b. Do you believe in life elsewhere in the Universe? 

c. Life in our Solar System 

d. Interstellar intervention 

e. The Drake equation 

f. Radio telescopes and the search for life 
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ASTRONOMY CURRICULUM 

UNIT ONE: INTRODUCING ASTRONOMY (5 Weeks) 

 

STATE STANDARDS 

HS-ESS1-1. Develop a model based on evidence to illustrate the life span of the sun 

and the role of nuclear fusion in the sun’s core to release energy that 

eventually reaches Earth in the form of radiation. 

HS-ESS1-2. Construct an explanation of the Big Bang theory based on astronomical 

evidence of light spectra, motion of distant galaxies, and composition of 

matter in the universe.  

HS-ESS1-3. Communicate scientific ideas about the way stars, over their life cycle, 

produce elements. [Clarification Statement: Emphasis is on the way 

nucleosynthesis, and therefore the different elements created, varies as 

a function of the mass of a star and the stage of its lifetime.] [Assessment 

Boundary: Details of the many different nucleosynthesis pathways for 

stars of differing masses are not assessed.]  

HS-ESS1-4. Use mathematical or computational representations to predict the 

motion of orbiting objects in the solar system 

HS-ESS1-6. Apply scientific reasoning and evidence from ancient Earth materials, 

meteorites, and other planetary surfaces to construct an account of 

Earth’s formation and early history.  

HS-ETS1-4    Use a computer simulation to model the impact of proposed solutions to 

a complex real-world problem with numerous criteria and constraints on 

interactions within and between systems relevant to the problem 

SL.11-12.5  Make strategic use of digital media in presentations to enhance the 

understanding of findings, reasoning, and evidence and to add interest 

MP.2             Reason abstractly and quantitatively 

MP.4              Model with mathematics 

HSN-Q.A.1    Use units as a way to understand problems and to guide the solution of 

multi-step problems: choose and interpret units consistently in formulas,; 

choose and interpret the scale and the origins in graphs and data 

HSN-Q.A.2    Define appropriate quantities for the purpose of descriptive modeling 

HSN-Q.A.3    Choose a level of accuracy appropriate to limitations on measurement 

when reporting quantities 

CRP1   Act as a responsible and contributing citizen and employee  

CRP2   Apply appropriate academic and technical skills  

CRP4   Communicate clearly and effectively and with reason  

CRP5   Consider the environmental, social, and economic impacts of decisions  

CRP6   Demonstrate creativity and innovation  

CRP7   Employ valid and reliable research strategies  

CRP9  Model integrity, ethical leadership, and effective management CRP11 

Use technology to enhance productivity  

CRP12  Work productively in teams while using cultural global competence  

8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
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8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve 

a real world problem or theory 

8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary 

of the results 

8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 

8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 

find a solution and make an informed decision  

9.1.12.A.1   Apply critical thinking and problem solving strategies during structured 

learning experiences 

9.1.12.C.4   Demonstrate leadership and collaborative skills when participating in 

online communities and structured learning experiences 

9.1.12.D.1  Interpret spoken and written communication within the appropriate 

cultural context 

9.1.12.E.1   Create messages for different purposes and audiences with sensitivity 

to cultural, gender, and age diversity, using various digital media outlets 

9.1.12.F.2   Demonstrate a positive work ethic in various settings, including the 

classroom and during structured learning experiences 

9.2.12.A.1  Analyze the relationship between various careers and personal earning 
goals.  

9.2.12.A.2  Identify a career goal and develop a plan and timetable for achieving it, 
including educational/training requirements, costs, and possible debt.  

9.2.12.A.3  Analyze how the economic, social, and political conditions of a time 
period can affect starting a business and can affect a plan for 
establishing such an enterprise.  

9.2.12.A.4  Summarize the financial risks and benefits of entrepreneurship as a 
career choice.  

9.2.12.A.5  Evaluate current advances in technology that apply to a selected 

occupational career cluster solution and make an informed decision 

RST.9-10.1 Cite specific textual evidence to support analysis of science and 

technical texts, attending to the precise details of explanations or 

descriptions. 

RST.9-10.2 Determine the central ideas or conclusions of a text; trace the text's 

explanation or depiction of a complex process, phenomenon, or concept; 

provide an accurate summary of the text. 

RST.9-10.3 Follow precisely a complex multistep procedure when carrying out 

experiments, taking measurements, or performing technical tasks, 

attending to special cases or exceptions defined in the text. 

W.9-10.1 Write arguments to support claims in an analysis of substantive topics or 

texts, using valid reasoning and relevant and sufficient evidence. 

SL.9-10.1 Initiate and participate effectively in a range of collaborative discussions 

(one-on-one, in groups, and teacher-led) with diverse partners on grades 

9-10 topics, texts, and issues, building on others' ideas and expressing 

their own clearly and persuasively. 

 

BIG IDEAS/COMMON THREADS  

http://www.corestandards.org/ELA-Literacy/RST/9-10/2/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/W/9-10/1/
http://www.corestandards.org/ELA-Literacy/SL/9-10/1/
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Using the scientific method to make observations and measurements of the night sky 

reveal the motion of our planet, the moon, and other celestial objects. Understanding 

the movement of celestial bodies aided almost all ancient civilizations with travel, 

agriculture, and time keeping. 

 

ENDURING UNDERSTANDING 

Our concept of time and the way we associate different times to different seasonal 

events is based on Astronomy 

 

ASSESSMENTS 

• Formative Homework Readings/Assignments 

• Lab Experiments/Activities 

• Formative Problem-Solving Quizzes 

• Summative Unit Test 
 

ESSENTIAL QUESTIONS 

• What distinguishes the scientific method from other human activities? 

• How does exploring other planets provide insight into the origins of the solar 
system and the nature of our Earth? 

• What are the other celestial objects outside our solar system? 

• How do astronomers measure the position and size of celestial objects? 

• Why do astronomers use different measurement systems when measuring 
objects in space? 

• How was astronomy important in ancient civilizations? 

• Why does the night sky vary on location and time of year? 

• How does Earth’s axis of rotation affect the planet? 

• How did astronomy build a foundation for modern time keeping? 
 

LESSON OBJECTIVES 

Students will be able to... 

• utilize the scientific method to build consistent models or theories that 
accurately describe phenomena in nature through observation and/or 
experimentation. 

• understand that observations and measurements of objects in the night sky 
reveal their distances from us. 

• convert and mathematically manipulate scientific notation and understand 
their relative magnitudes. 

• demonstrate how cataloging the night sky in early civilizations aided in 
commerce, trade, and agriculture 

• explain how the axial tilt of the Earth causes seasons on earth and the motion 
of the North star. 

• explain how modern time keeping evolved from ancient civilizations 
astrological time keeping. 

• utilize tools in One Note throughout the year to help students determine 
central ideas and processes when reading technical texts  

 

LEARNING ACTIVITIES 

• Lecture (In person or Online) 
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Content delivered orally, through PowerPoint slides, or Socratic questioning. 
Lecture segments are mixed with intermittent group discussion, partner 
activities, and practice problems. 

• Assigned Readings 
Students will read a section of the textbook before the relevant lesson or 
given a supplemental reading post lesson to reinforce lesson objectives 
and/or explore real life application. Some readings will be accompanied by 
short quizzes to evaluate the level of understanding each student acquired. 

• Group assignments 
Students will work with partners on activities ranging from discussion, practice 
problems, and laboratory assignments. Groupings are randomized without 
repetition of partners to allow students to experience a diverse way of working 
collaboratively. 

• Critical Thinking 
Socratic questioning, mathematical problems, and essay responses will 
gauge the student’s ability to think deeply about subject matter and connect 
relevant ideas inside and outside of the scientific discipline.  

• Reflection 
During lecture, before revealing whether an answer is correct, the student 
must defend their ideas through logical reasoning and evidence. After exams, 
students will submit corrections to their mistakes through short response 
detailing their chain of thought that lead to the wrong answer and how to 
connect the chain to the correct answer. 

• Laboratory Assignments 
Through observation, experimentation, data collection, and analysis students 
will prove the same theories proven over the past few centuries. 

 

RESOURCES 

• OpenStax Astronomy: https://openstax.org/details/books/astronomy 

• Freedman, Roger., Geller, Robert., Kaufmann, William J. Universe 9th ed. 

Jan 2010. 800pp.  

https://openstax.org/details/books/astronomy
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ASTRONOMY CURRICULUM 

UNIT TWO: ECLIPSES AND THE MOTION OF THE PLANETS (5 Weeks) 

 

STATE STANDARDS 

HS-ESS1-1. Develop a model based on evidence to illustrate the life span of the sun 
and the role of nuclear fusion in the sun’s core to release energy that 
eventually reaches Earth in the form of radiation. 

HS-ESS1-2. Construct an explanation of the Big Bang theory based on astronomical 
evidence of light spectra, motion of distant galaxies, and composition of 
matter in the universe.  

HS-ESS1-3. Communicate scientific ideas about the way stars, over their life cycle, 
produce elements. [Clarification Statement: Emphasis is on the way 
nucleosynthesis, and therefore the different elements created, varies as 
a function of the mass of a star and the stage of its lifetime.] [Assessment 
Boundary: Details of the many different nucleosynthesis pathways for 
stars of differing masses are not assessed.]  

HS-ESS1-4. Use mathematical or computational representations to predict the 
motion of orbiting objects in the solar system 

HS-ESS1-6. Apply scientific reasoning and evidence from ancient Earth materials, 
meteorites, and other planetary surfaces to construct an account of 
Earth’s formation and early history.  

HS-ETS1-4    Use a computer simulation to model the impact of proposed solutions to 
a complex real-world problem with numerous criteria and constraints on 
interactions within and between systems relevant to the problem 

SL.11-12.5     Make strategic use of digital media in presentations to enhance 
the understanding of findings, reasoning, and evidence and to add 
interest 

MP.2              Reason abstractly and quantitatively 
MP.4              Model with mathematics 
HSN-Q.A.1    Use units as a way to understand problems and to guide the solution of 

multi 
step problems: choose and interpret units consistently in formulas,; 
choose and interpret the scale and the origins in graphs and data 

HSN-Q.A.2    Define appropriate quantities for the purpose of descriptive modeling 
HSN-Q.A.3    Choose a level of accuracy appropriate to limitations on measurement 

when reporting quantities 
CRP1   Act as a responsible and contributing citizen and employee  
CRP2   Apply appropriate academic and technical skills  
CRP4   Communicate clearly and effectively and with reason  
CRP5   Consider the environmental, social, and economic impacts of decisions  
CRP6   Demonstrate creativity and innovation  
CRP7   Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership, and effective management CRP11 

Use technology to enhance productivity  
CRP12  Work productively in teams while using cultural global competence  
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve 

a real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary 

of the results 
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8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 
databases to find information to solve real world problems 

8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 
find a solution and make an informed decision  

9.1.12.A.1   Apply critical thinking and problem solving strategies during structured 
learning experiences 

9.1.12.C.4   Demonstrate leadership and collaborative skills when participating in 
online communities and structured learning experiences 

9.1.12.D.1  Interpret spoken and written communication within the appropriate 
cultural context 

9.1.12.E.1   Create messages for different purposes and audiences with sensitivity 
to cultural, gender, and age diversity, using various digital media outlets 

9.1.12.F.2   Demonstrate a positive work ethic in various settings, including the 
classroom and during structured learning experiences 

9.2.12.A.1  Analyze the relationship between various careers and personal earning 
goals.  

9.2.12.A.2  Identify a career goal and develop a plan and timetable for achieving it, 
including educational/training requirements, costs, and possible debt.  

9.2.12.A.3  Analyze how the economic, social, and political conditions of a time 
period can affect starting a business and can affect a plan for 
establishing such an enterprise.  

9.2.12.A.4  Summarize the financial risks and benefits of entrepreneurship as a 
career choice.  

9.2.12.A.5  Evaluate current advances in technology that apply to a selected 
occupational career cluster solution and make an informed decision 

RST.9-10.1 Cite specific textual evidence to support analysis of science and 
technical texts, attending to the precise details of explanations or 
descriptions. 

RST.9-10.2 Determine the central ideas or conclusions of a text; trace the text's 
explanation or depiction of a complex process, phenomenon, or concept; 
provide an accurate summary of the text. 

RST.9-10.3 Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks, 
attending to special cases or exceptions defined in the text. 

W.9-10.1 Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 

SL.9-10.1 Initiate and participate effectively in a range of collaborative discussions 
(one-on-one, in groups, and teacher-led) with diverse partners on grades 
9-10 topics, texts, and issues, building on others' ideas and expressing 
their own clearly and persuasively. 

 

BIG IDEAS/COMMON THREADS  

By observation of natural phenomena such as shadows cast by the sun, early Greek 
mathematicians could estimate the size of our planet and the distance to the Sun 
and Moon. These methods are still used today in a more refined method to estimate 
distances and sizes of celestial objects outside our solar system. 
 

ENDURING UNDERSTANDING 

http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/2/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/W/9-10/1/
http://www.corestandards.org/ELA-Literacy/SL/9-10/1/
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The behavior of our solar system helps us to understand both planetary happenings 

and the universe. 

 

ASSESSMENT 

• Formative Homework Readings/Assignments 

• Lab Experiments/Activities 

• Formative Problem-Solving Quizzes 

• Summative Unit Test 
 

ESSENTIAL QUESTIONS 

• Why does the moon go through phases? 

• What is the difference between solar and lunar eclipses? 

• How did early Greek astronomers deduce the size of the Earth, the Moon, and 
the Sun? 

• What are the early models of our solar system? 

• What observations lead to a sun-centered model of the solar system? 

• In what shape do the planets orbit? 

• What are Newton’s laws and how do they govern planets? 

• Why does the Earth not fall into the Sun if gravity is an attractive force? 

• What is the cause of tides on the Earth? 
 

LESSON OBJECTIVES 

Students will be able to... 

• correlate that phases of the moon occur due to solar reflection at relative 
positions in the Earth-Moon-Sun system. 

• understand the difference between types of eclipses and the conditions that 
cause them to occur. 

• recreate the same basic geometric reasoning ancient Greeks used to 
estimate the size and distance of the Earth, the Moon, and the Sun 

• explain the apparent motion of the planet across the celestial sphere and 
when they are in retrograde. 

• explain the Ptolemaic system of epicycles made in defense of the geocentric 
model. 

• use the evidence of the heliocentric model to understand its development. 

• use Kepler’s laws of planetary motion to understand the elliptic orbit of 
celestial bodies. 

• understand how Newton’s laws are universal and aid in understanding 
planetary motion. 

• analyze the forces acting on rotating celestial bodies that keep them in orbit. 

• express how gravity causes tidal forces on Earth and the Moon. 
 

 

 

 

 

LEARNING ACTIVITIES 

• Lecture (In person or Online) 
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Content delivered orally, through PowerPoint slides, or Socratic questioning. 
Lecture segments are mixed with intermittent group discussion, partner 
activities, and practice problems. 

• Assigned Readings 
Students will read a section of the textbook before the relevant lesson or 
given a supplemental reading post lesson to reinforce lesson objectives 
and/or explore real life application. Some readings will be accompanied by 
short quizzes to evaluate the level of understanding each student acquired. 

• Group assignments 
Students will work with partners on activities ranging from discussion, practice 
problems, and laboratory assignments. Groupings are randomized without 
repetition of partners to allow students to experience a diverse way of working 
collaboratively. 

• Critical Thinking 
Socratic questioning, mathematical problems, and essay responses will 
gauge the student’s ability to think deeply about subject matter and connect 
relevant ideas inside and outside of the scientific discipline.  

• Reflection 
During lecture, before revealing whether an answer is correct, the student 
must defend their ideas through logical reasoning and evidence. After exams, 
students will submit corrections to their mistakes through short response 
detailing their chain of thought that lead to the wrong answer and how to 
connect the chain to the correct answer. 

• Laboratory Assignments 
Through observation, experimentation, data collection, and analysis students 
will prove the same theories proven over the past few centuries. 

 

RESOURCES 

• OpenStax Astronomy: https://openstax.org/details/books/astronomy 

• Freedman, Roger., Geller, Robert., Kaufmann, William J. Universe 9th ed. 

Jan 2010. 800pp.  

https://openstax.org/details/books/astronomy
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ASTRONOMY CURRICULUM 
UNIT THREE: LIGHT AND OPTICS (5 Weeks) 

 

STATE STANDARDS 

HS-ESS1-1.  Develop a model based on evidence to illustrate the life span of the 
sun and the role of nuclear fusion in the sun’s core to release energy 
that eventually reaches Earth in the form of radiation. 

HS-ESS1-2.  Construct an explanation of the Big Bang theory based on astronomical 
evidence of light spectra, motion of distant galaxies, and composition of 
matter in the universe.  

HS-ESS1-3.  Communicate scientific ideas about the way stars, over their life cycle, 
produce elements. [Clarification Statement: Emphasis is on the way 
nucleosynthesis, and therefore the different elements created, varies 
as a function of the mass of a star and the stage of its lifetime.] 
[Assessment Boundary: Details of the many different nucleosynthesis 
pathways for stars of differing masses are not assessed.]  

HS-ESS1-4.  Use mathematical or computational representations to predict the 
motion of orbiting objects in the solar system 

HS-ESS1-6.  Apply scientific reasoning and evidence from ancient Earth materials, 
meteorites, and other planetary surfaces to construct an account of 
Earth’s formation and early history.  

HS-ETS1-4    Use a computer simulation to model the impact of proposed solutions 
to a complex real-world problem with numerous criteria and constraints 
on interactions within and between systems relevant to the problem 

SL.11-12.5     Make strategic use of digital media in presentations to enhance the 
understanding of findings, reasoning, and evidence and to add interest 

MP.2              Reason abstractly and quantitatively 
MP.4              Model with mathematics 
HSN-Q.A.1    Use units as a way to understand problems and to guide the solution of 

multi-step problems: choose and interpret units consistently in 
formulas; choose and interpret the scale and the origins in graphs and 
data 

HSN-Q.A.2    Define appropriate quantities for the purpose of descriptive modeling 
HSN-Q.A.3    Choose a level of accuracy appropriate to limitations on measurement 

when reporting quantities 
CRP1   Act as a responsible and contributing citizen and employee  
CRP2   Apply appropriate academic and technical skills  
CRP4   Communicate clearly and effectively and with reason  
CRP5   Consider the environmental, social and economic impacts of decisions  
CRP6   Demonstrate creativity and innovation  
CRP7   Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership and effective management CRP11 

Use technology to enhance productivity  
CRP12  Work productively in teams while using cultural global competence  
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve 

a real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary 

of the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
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8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data 
to find a solution and make an informed decision  

9.1.12.A.1   Apply critical thinking and problem solving strategies during structured 
learning experiences 

9.1.12.C.4   Demonstrate leadership and collaborative skills when participating in 
online communities and structured learning experiences 

9.1.12.D.1  Interpret spoken and written communication within the appropriate 
cultural context 

9.1.12.E.1   Create messages for different purposes and audiences with sensitivity 
to cultural, gender, and age diversity, using various digital media 
outlets 

9.1.12.F.2   Demonstrate a positive work ethic in various settings, including the 
classroom and during structured learning experiences 

9.2.12.A.1  Analyze the relationship between various careers and personal earning 
goals.  

9.2.12.A.2  Identify a career goal and develop a plan and timetable for achieving it, 
including educational/training requirements, costs, and possible debt.  

9.2.12.A.3  Analyze how the economic, social, and political conditions of a time 
can affect starting a business and can affect a plan for establishing 
such an enterprise.  

9.2.12.A.4  Summarize the financial risks and benefits of entrepreneurship as a 
career choice.  

9.2.12.A.5  Evaluate current advances in technology that apply to a selected 
occupational career cluster solution and make an informed decision 

RST.9-10.1 Cite specific textual evidence to support analysis of science and 
technical texts, attending to the precise details of explanations or 
descriptions. 

RST.9-10.2 Determine the central ideas or conclusions of a text; trace the text's 
explanation or depiction of a complex process, phenomenon, or 
concept; provide an accurate summary of the text. 

RST.9-10.3 Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks, 
attending to special cases or exceptions defined in the text. 

W.9-10.1 Write arguments to support claims in an analysis of substantive topics 
or texts, using valid reasoning and relevant and sufficient evidence. 

SL.9-10.1 Initiate and participate effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) with diverse 
partners on grades 9-10 topics, texts, and issues, building on others' 
ideas and expressing their own clearly and persuasively. 

 

BIG IDEAS/COMMON THREADS 

The electromagnetic spectrum allows astronomers to see well beyond our human 
limit and to gather data on distant object’s chemical composition to better understand 
how our Universe is structured. 
 

ENDURING UNDERSTANDING 

The way light behaves is used by astronomers to understand the nature of stellar 
bodies in the universe 

ASSESSMENT 

• Formative Homework Readings/Assignments 

• Lab Experiments/Activities 

http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/2/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/W/9-10/1/
http://www.corestandards.org/ELA-Literacy/SL/9-10/1/
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• Formative Problem-Solving Quizzes 

• Summative Unit Test 
 

ESSENTIAL QUESTIONS 

• How is the speed of light measured? 

• How are frequency and wavelength related? 

• What is the electromagnetic spectrum? 

• What is black body radiation? 

• What is the relationship between temperature and flux? 

• What is the relationship between temperature and color? 

• What is the duality of light? 

• What are Kirchoff’s Laws for spectral emissions? 

• What is Bohr’s model of the atom? 

• What is the doppler effect? 

• What is the difference between a reflecting and refracting telescope? 

• Why did it take so long to obtain clear images of space? 

• Why are there telescopes for other spectra? 
 

LESSON OBJECTIVES 

Students will be able to... 

• measure the speed of light experimentally. 

• determine the inverse relationship between wavelength and frequency 

• identify all parts of the electromagnetic spectrum as well as its relationships to 
wavelength, frequency, and temperature. 

• describe the requirements for a perfect black body to absorb and emit 
different wavelengths. 

• analyze and plot data to prove relationships between Wien’s law and Stefan 
Boltzmann’s Law. 

• explain how light travels in a wave-like and particle-like manner 
simultaneously. 

• differentiate between emission, continuous, and absorption spectra and 
understand their importance. 

• diagram and understand Bohr’s model of the atom. 

• understand how objects are red-shifted and blue-shifted due to the doppler 
effect. 

• model how light travels through refracting and reflecting telescopes and how 
chromatic and spherical aberration limit the sharpness of an image. 

• identify which spectrum of telescopes can be used on Earth and what must be 
used above our atmosphere. 

 

LEARNING ACTIVITIES 

• Lecture (In person or Online) 
Content delivered orally, through PowerPoint slides, or Socratic questioning. 
Lecture segments are mixed with intermittent group discussion, partner 
activities, and practice problems. 

• Assigned Readings 
Students will read a section of the textbook before the relevant lesson or 
given a supplemental reading post lesson to reinforce lesson objectives 
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and/or explore real life application. Some readings will be accompanied by 
short quizzes to evaluate the level of understanding each student acquired. 

• Group assignments 
Students will work with partners on activities ranging from discussion, practice 
problems, and laboratory assignments. Groupings are randomized without 
repetition of partners to allow students to experience a diverse way of working 
collaboratively. 

• Critical Thinking 
Socratic questioning, mathematical problems, and essay responses will 
gauge the student’s ability to think deeply about subject matter and connect 
relevant ideas inside and outside of the scientific discipline.  

• Reflection 
During lecture, before revealing whether an answer is correct, the student 
must defend their ideas through logical reasoning and evidence. After exams, 
students will submit corrections to their mistakes through short response 
detailing their chain of thought that lead to the wrong answer and how to 
connect the chain to the correct answer. 

• Laboratory Assignments 
Through observation, experimentation, data collection, and analysis students 
will prove the same theories proven over the past few centuries. 

 

RESOURCES 

• OpenStax Astronomy: https://openstax.org/details/books/astronomy 

• Freedman, Roger., Geller, Robert., Kaufmann, William J. Universe 9th ed. 

Jan 2010. 800pp.  

https://openstax.org/details/books/astronomy
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ASTRONOMY CURRICULUM 
UNIT FOUR: OUR SOLAR SYSTEM (4 Weeks) 

 

STATE STANDARDS 

HS-ESS1-1.  Develop a model based on evidence to illustrate the life span of the sun 
and the role of nuclear fusion in the sun’s core to release energy that 
eventually reaches Earth in the form of radiation. 

HS-ESS1-2.  Construct an explanation of the Big Bang theory based on astronomical 
evidence of light spectra, motion of distant galaxies, and composition of 
matter in the universe.  

HS-ESS1-3.  Communicate scientific ideas about the way stars, over their life cycle, 
produce elements. [Clarification Statement: Emphasis is on the way 
nucleosynthesis, and therefore the different elements created, varies as 
a function of the mass of a star and the stage of its lifetime.] [Assessment 
Boundary: Details of the many different nucleosynthesis pathways for 
stars of differing masses are not assessed.]  

HS-ESS1-4.  Use mathematical or computational representations to predict the 
motion of orbiting objects in the solar system 

HS-ESS1-6.  Apply scientific reasoning and evidence from ancient Earth materials, 
meteorites, and other planetary surfaces to construct an account of 
Earth’s formation and early history.  

HS-ETS1-4    Use a computer simulation to model the impact of proposed solutions to 
a complex real-world problem with numerous criteria and constraints on 
interactions within and between systems relevant to the problem 

SL.11-12.5     Make strategic use of digital media in presentations to enhance the 
understanding of findings, reasoning, and evidence and to add interest 

MP.2              Reason abstractly and quantitatively 
MP.4              Model with mathematics 
HSN-Q.A.1    Use units as a way to understand problems and to guide the solution of 

multi-step problems: choose and interpret units consistently in formulas,; 
choose and interpret the scale and the origins in graphs and data 

HSN-Q.A.2    Define appropriate quantities for the purpose of descriptive modeling 
HSN-Q.A.3    Choose a level of accuracy appropriate to limitations on measurement 

when reporting quantities 
CRP1   Act as a responsible and contributing citizen and employee  
CRP2   Apply appropriate academic and technical skills  
CRP4   Communicate clearly and effectively and with reason  
CRP5   Consider the environmental, social, and economic impacts of decisions  
CRP6   Demonstrate creativity and innovation  
CRP7   Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership, and effective management CRP11 

Use technology to enhance productivity  
CRP12  Work productively in teams while using cultural global competence  
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve 

a real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary 

of the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
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8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 
find a solution and make an informed decision  

9.1.12.A.1   Apply critical thinking and problem solving strategies during structured 
learning experiences 

9.1.12.C.4   Demonstrate leadership and collaborative skills when participating in 
online communities and structured learning experiences 

9.1.12.D.1  Interpret spoken and written communication within the appropriate 
cultural context 

9.1.12.E.1   Create messages for different purposes and audiences with sensitivity 
to cultural, gender, and age diversity, using various digital media outlets 

9.1.12.F.2   Demonstrate a positive work ethic in various settings, including the 
classroom and during structured learning experiences 

9.2.12.A.1  Analyze the relationship between various careers and personal earning 
goals.  

9.2.12.A.2  Identify a career goal and develop a plan and timetable for achieving it, 
including educational/training requirements, costs, and possible debt.  

9.2.12.A.3  Analyze how the economic, social, and political conditions of a time 
period can affect starting a business and can affect a plan for 
establishing such an enterprise.  

9.2.12.A.4  Summarize the financial risks and benefits of entrepreneurship as a 
career choice.  

9.2.12.A.5  Evaluate current advances in technology that apply to a selected 
occupational career cluster solution and make an informed decision 

RST.9-10.1 Cite specific textual evidence to support analysis of science and 
technical texts, attending to the precise details of explanations or 
descriptions. 

RST.9-10.2 Determine the central ideas or conclusions of a text; trace the text's 
explanation or depiction of a complex process, phenomenon, or concept; 
provide an accurate summary of the text. 

RST.9-10.3 Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks, 
attending to special cases or exceptions defined in the text. 

W.9-10.1 Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 

SL.9-10.1 Initiate and participate effectively in a range of collaborative discussions 
(one-on-one, in groups, and teacher-led) with diverse partners on grades 
9-10 topics, texts, and issues, building on others' ideas and expressing 
their own clearly and persuasively. 

 

BIG IDEAS/COMMON THREADS 

Understanding how our planets and satellites formed helps in understanding the 
universe. When we look at other solar systems, we can deduce how they formed and 
what types of planets will be near/far from their star. 
 

ENDURING UNDERSTANDING 

Planets in a solar system are classified and described based on their characteristics. 

 

 

http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/2/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/W/9-10/1/
http://www.corestandards.org/ELA-Literacy/SL/9-10/1/
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ASSESSMENT 

• Formative Homework Readings/Assignments 

• Lab Experiments/Activities 

• Formative Problem-Solving Quizzes 

• Summative Unit Test 
 

ESSENTIAL QUESTIONS 

• What is the difference between terrestrial and Jovian planets? 

• What are the similarities and differences about planetary satellites? 

• How can spectroscopy reveal planetary composition? 

• Do all planets have atmospheres? 

• What other rogue objects orbit the Sun? 

• How can craters help identify the age of Planets? 

• What generates a planet’s magnetic field? 

• How did the solar system form and did that have any effect on planetary 
composition? 

• How can radioactive isotopes reveal the age of the Solar system? 

• What is a solar nebula and how does it form? 
 

LESSON OBJECTIVES 

Students will be able to... 

• determine distinctions between properties of terrestrial and Jovian planets. 

• understand how satellites are formed and their common composition. 

• draw connections between emission spectra and chemical composition of 
planetary atmospheres. 

• identify comets, meteoroids, and asteroids that orbit the Sun. 

• analyze comet impacts to help determine the age of planets and satellites. 

• understand how active molten interiors create magnetic fields by magnetic 
induction. 

• theorize how the solar system started in a dense cloud, how the densest 
elements are pulled to the center and the less dense elements are more 
abundant further from the center. 

• plot data of radioactive isotopes and draw conclusions on how these isotopes 
can create timelines to the past. 

 

LEARNING ACTIVITIES 

• Lecture (In person or Online) 
Content delivered orally, through PowerPoint slides, or Socratic questioning. 
Lecture segments are mixed with intermittent group discussion, partner 
activities, and practice problems. 

• Assigned Readings 
Students will read a section of the textbook before the relevant lesson or 
given a supplemental reading post lesson to reinforce lesson objectives 
and/or explore real life application. Some readings will be accompanied by 
short quizzes to evaluate the level of understanding each student acquired. 

• Group assignments 
Students will work with partners on activities ranging from discussion, practice 
problems, and laboratory assignments. Groupings are randomized without 
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repetition of partners to allow students to experience a diverse way of working 
collaboratively. 

• Critical Thinking 
Socratic questioning, mathematical problems, and essay responses will 
gauge the student’s ability to think deeply about subject matter and connect 
relevant ideas inside and outside of the scientific discipline.  

• Reflection 
During lecture, before revealing whether an answer is correct, the student 
must defend their ideas through logical reasoning and evidence. After exams, 
students will submit corrections to their mistakes through short response 
detailing their chain of thought that lead to the wrong answer and how to 
connect the chain to the correct answer. 

• Laboratory Assignments 
Through observation, experimentation, data collection, and analysis students 
will prove the same theories proven over the past few centuries. 

 

RESOURCES 

• OpenStax Astronomy: https://openstax.org/details/books/astronomy 
• Freedman, Roger., Geller, Robert., Kaufmann, William J. Universe 9th ed. 

Jan 2010. 800pp.  

https://openstax.org/details/books/astronomy
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ASTRONOMY CURRICULUM 
UNIT FIVE: OUR SUN AND THE CLASSIFICATIONS OF STARS (5 Weeks) 

 

STATE STANDARDS 

HS-ESS1-1.  Develop a model based on evidence to illustrate the life span of the 
sun and the role of nuclear fusion in the sun’s core to release energy 
that eventually reaches Earth in the form of radiation. 

HS-ESS1-2.  Construct an explanation of the Big Bang theory based on astronomical 
evidence of light spectra, motion of distant galaxies, and composition of 
matter in the universe.  

HS-ESS1-3.  Communicate scientific ideas about the way stars, over their life cycle, 
produce elements. [Clarification Statement: Emphasis is on the way 
nucleosynthesis, and therefore the different elements created, varies 
as a function of the mass of a star and the stage of its lifetime.] 
[Assessment Boundary: Details of the many different nucleosynthesis 
pathways for stars of differing masses are not assessed.]  

HS-ESS1-4.  Use mathematical or computational representations to predict the 
motion of orbiting objects in the solar system 

HS-ESS1-6.  Apply scientific reasoning and evidence from ancient Earth materials, 
meteorites, and other planetary surfaces to construct an account of 
Earth’s formation and early history.  

HS-ETS1-4   Use a computer simulation to model the impact of proposed solutions 
to a complex real-world problem with numerous criteria and constraints 
on interactions within and between systems relevant to the problem 

SL.11-12.5    Make strategic use of digital media in presentations to enhance the 
understanding of findings, reasoning, and evidence and to add interest 

MP.2              Reason abstractly and quantitatively 
MP.4              Model with mathematics 
HSN-Q.A.1    Use units as a way to understand problems and to guide the solution of 

multi-step problems: choose and interpret units consistently in 
formulas,; choose and interpret the scale and the origins in graphs and 
data 

HSN-Q.A.2    Define appropriate quantities for the purpose of descriptive modeling 
HSN-Q.A.3    Choose a level of accuracy appropriate to limitations on measurement 

when reporting quantities 
CRP1   Act as a responsible and contributing citizen and employee  
CRP2   Apply appropriate academic and technical skills  
CRP4   Communicate clearly and effectively and with reason  
CRP5   Consider the environmental, social, and economic impacts of decisions  
CRP6   Demonstrate creativity and innovation  
CRP7   Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership, and effective management CRP11 

Use technology to enhance productivity  
CRP12  Work productively in teams while using cultural global competence  
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve 

a real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary 

of the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
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8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data 
to find a solution and make an informed decision  

9.1.12.A.1   Apply critical thinking and problem solving strategies during structured 
learning experiences 

9.1.12.C.4   Demonstrate leadership and collaborative skills when participating in 
online communities and structured learning experiences 

9.1.12.D.1  Interpret spoken and written communication within the appropriate 
cultural context 

9.1.12.E.1   Create messages for different purposes and audiences with sensitivity 
to cultural, gender, and age diversity, using various digital media 
outlets 

9.1.12.F.2   Demonstrate a positive work ethic in various settings, including the 
classroom and during structured learning experiences 

9.2.12.A.1  Analyze the relationship between various careers and personal earning 
goals.  

9.2.12.A.2  Identify a career goal and develop a plan and timetable for achieving it, 
including educational/training requirements, costs, and possible debt.  

9.2.12.A.3  Analyze how the economic, social, and political conditions of a time 
period can affect starting a business and can affect a plan for 
establishing such an enterprise.  

9.2.12.A.4  Summarize the financial risks and benefits of entrepreneurship as a 
career choice.  

9.2.12.A.5  Evaluate current advances in technology that apply to a selected 
occupational career cluster solution and make an informed decision 

RST.9-10.1 Cite specific textual evidence to support analysis of science and 
technical texts, attending to the precise details of explanations or 
descriptions. 

RST.9-10.2 Determine the central ideas or conclusions of a text; trace the text's 
explanation or depiction of a complex process, phenomenon, or 
concept; provide an accurate summary of the text. 

RST.9-10.3 Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks, 
attending to special cases or exceptions defined in the text. 

W.9-10.1 Write arguments to support claims in an analysis of substantive topics 
or texts, using valid reasoning and relevant and sufficient evidence. 

SL.9-10.1 Initiate and participate effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) with diverse 
partners on grades 9-10 topics, texts, and issues, building on others' 
ideas and expressing their own clearly and persuasively. 

 

BIG IDEAS/COMMON THREADS 

Before talking about every type of star, we must first understand our own star’s 
composition, its structure, and how these properties relate. Then by collecting data 
on other stars we can continue building our structure of the Universe by leaving our 
solar system and looking towards the great unknown. 

 

ENDURING UNDERSTANDING 

http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/2/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/W/9-10/1/
http://www.corestandards.org/ELA-Literacy/SL/9-10/1/
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Nuclear fusion is the source of the Sun’s immense energy. By knowing the size, 
temperature, mass, luminosity, and color of a star, the remaining properties can be 
deduced. 
 

ASSESSMENT 

• Formative Homework Readings/Assignments 

• Lab Experiments/Activities 

• Formative Problem-Solving Quizzes 

• Summative Unit Test 
 

ESSENTIAL QUESTIONS 

• What is the source of our Sun’s energy? 

• How are the internal and external structure of the Sun different? 

• How is energy from the center of the Sun transported to Earth? 

• What are sunspots and how do they interact with the Sun’s magnetic field? 

• What is the sunspot cycle and how does it relate to solar activity? 

• What is the difference between brightness and luminosity? 

• How can we measure the distance, luminosity, temperature, chemical 
composition, and size of distant stars? 

• Why does the color of a star indicate its temperature, size, mass, and 
luminosity? 

• How does the Hertz-Russell diagram categorize stars? 

• What is a binary star system and how do they aid in measuring stellar mass? 
 

LESSON OBJECTIVES 

Students will be able to... 

• model the nuclear fusion process inside the Sun’s core. 

• explain the random walk process of a photon and its 10,000-year journey from 
creation to the Earth. 

• identify sunspot pairs on the surface and correlate them with prominences in 
the solar atmosphere. 

• create a timeline of solar cycles and deduce that active sun cycles have many 
sunspots. 

• understand the difference between apparent brightness on Earth and the 
actual stellar luminosity of a star vary based on distance. 

• recognize the connection between size, mass, temperature, luminosity, and 
color of every star is universal. 

• plot stellar data based on temperature, mass, radius, and luminosity and 
recreate the H-R diagram. 

• understand the binary star method astronomers use to measure stellar mass 
and size. 

 

LEARNING ACTIVITIES 

• Lecture (In person or Online) 
Content delivered orally, through PowerPoint slides, or Socratic questioning. 
Lecture segments are mixed with intermittent group discussion, partner 
activities, and practice problems. 

• Assigned Readings 
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Students will read a section of the textbook before the relevant lesson or 
given a supplemental reading post lesson to reinforce lesson objectives 
and/or explore real life application. Some readings will be accompanied by 
short quizzes to evaluate the level of understanding each student acquired. 

• Group assignments 
Students will work with partners on activities ranging from discussion, practice 
problems, and laboratory assignments. Groupings are randomized without 
repetition of partners to allow students to experience a diverse way of working 
collaboratively. 

• Critical Thinking 
Socratic questioning, mathematical problems, and essay responses will 
gauge the student’s ability to think deeply about subject matter and connect 
relevant ideas inside and outside of the scientific discipline.  

• Reflection 
During lecture, before revealing whether an answer is correct, the student 
must defend their ideas through logical reasoning and evidence. After exams, 
students will submit corrections to their mistakes through short response 
detailing their chain of thought that lead to the wrong answer and how to 
connect the chain to the correct answer. 

• Laboratory Assignments 
Through observation, experimentation, data collection, and analysis students 
will prove the same theories proven over the past few centuries. 

 

RESOURCES 

• OpenStax Astronomy: https://openstax.org/details/books/astronomy 
• Freedman, Roger., Geller, Robert., Kaufmann, William J. Universe 9th ed. 

Jan 2010. 800pp.  

https://openstax.org/details/books/astronomy
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ASTRONOMY CURRICULUM 
UNIT SIX: THE STELLAR LIFE CYCLE (5 Weeks) 

 

STATE STANDARDS 

HS-ESS1-1.  Develop a model based on evidence to illustrate the life span of the sun 
and the role of nuclear fusion in the sun’s core to release energy that 
eventually reaches Earth in the form of radiation. 

HS-ESS1-2.  Construct an explanation of the Big Bang theory based on astronomical 
evidence of light spectra, motion of distant galaxies, and composition of 
matter in the universe.  

HS-ESS1-3.  Communicate scientific ideas about the way stars, over their life cycle, 
produce elements. [Clarification Statement: Emphasis is on the way 
nucleosynthesis, and therefore the different elements created, varies as 
a function of the mass of a star and the stage of its lifetime.] [Assessment 
Boundary: Details of the many different nucleosynthesis pathways for 
stars of differing masses are not assessed.]  

HS-ESS1-4.  Use mathematical or computational representations to predict the 
motion of orbiting objects in the solar system 

HS-ESS1-6.  Apply scientific reasoning and evidence from ancient Earth materials, 
meteorites, and other planetary surfaces to construct an account of 
Earth’s formation and early history.  

HS-ETS1-4    Use a computer simulation to model the impact of proposed solutions to 
a complex real-world problem with numerous criteria and constraints on 
interactions within and between systems relevant to the problem 

SL.11-12.5    Make strategic use of digital media in presentations to enhance the 
understanding of findings, reasoning, and evidence and to add interest 

MP.2              Reason abstractly and quantitatively 
MP.4              Model with mathematics 
HSN-Q.A.1    Use units as a way to understand problems and to guide the solution of 

multi-step problems: choose and interpret units consistently in formulas, 
choose and interpret the scale and the origins in graphs and data 

HSN-Q.A.2    Define appropriate quantities for the purpose of descriptive modeling 
HSN-Q.A.3    Choose a level of accuracy appropriate to limitations on measurement 

when reporting quantities 
CRP1   Act as a responsible and contributing citizen and employee  
CRP2   Apply appropriate academic and technical skills  
CRP4   Communicate clearly and effectively and with reason  
CRP5   Consider the environmental, social, and economic impacts of decisions  
CRP6   Demonstrate creativity and innovation  
CRP7   Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership, and effective management CRP11 

Use technology to enhance productivity  
CRP12  Work productively in teams while using cultural global competence  
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve 

a real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary 

of the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
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8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 
find a solution and make an informed decision  

9.1.12.A.1   Apply critical thinking and problem solving strategies during structured 
learning experiences 

9.1.12.C.4   Demonstrate leadership and collaborative skills when participating in 
online communities and structured learning experiences 

9.1.12.D.1  Interpret spoken and written communication within the appropriate 
cultural context 

9.1.12.E.1   Create messages for different purposes and audiences with sensitivity 
to cultural, gender, and age diversity, using various digital media outlets 

9.1.12.F.2   Demonstrate a positive work ethic in various settings, including the 
classroom and during structured learning experiences 

9.2.12.A.1  Analyze the relationship between various careers and personal earning 
goals.  

9.2.12.A.2  Identify a career goal and develop a plan and timetable for achieving it, 
including educational/training requirements, costs, and possible debt.  

9.2.12.A.3  Analyze how the economic, social, and political conditions of a time 
period can affect starting a business and can affect a plan for 
establishing such an enterprise.  

9.2.12.A.4  Summarize the financial risks and benefits of entrepreneurship as a 
career choice.  

9.2.12.A.5  Evaluate current advances in technology that apply to a selected 
occupational career cluster solution and make an informed decision 

RST.9-10.1 Cite specific textual evidence to support analysis of science and 
technical texts, attending to the precise details of explanations or 
descriptions. 

RST.9-10.2 Determine the central ideas or conclusions of a text; trace the text's 
explanation or depiction of a complex process, phenomenon, or concept; 
provide an accurate summary of the text. 

RST.9-10.3 Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks, 
attending to special cases or exceptions defined in the text. 

W.9-10.1 Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 

SL.9-10.1 Initiate and participate effectively in a range of collaborative discussions 
(one-on-one, in groups, and teacher-led) with diverse partners on grades 
9-10 topics, texts, and issues, building on others' ideas and expressing 
their own clearly and persuasively. 

 

BIG IDEAS/COMMON THREADS 

Using the data from observations and the scientific method we can create a timeline 
of the stellar life cycle and how it varies based on mass. Understanding how stars 
are born, how they live, and how they die explains how the mass in our Universe 
changes and how planets like ours exist with such complex chemical composition. 
 

ENDURING UNDERSTANDING 

All stars are created by the same process, but their life cycle and death are governed 
by its mass. 

ASSESSMENT 

http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/2/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/W/9-10/1/
http://www.corestandards.org/ELA-Literacy/SL/9-10/1/
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• Formative Homework Readings/Assignments 

• Lab Experiments/Activities 

• Formative Problem-Solving Quizzes 

• Summative Unit Test 
 

ESSENTIAL QUESTIONS 

• How have astronomers pieced together the sequence of stellar evolution? 

• What is the process a nebula must undergo to become a star? 

• What happens to a star that ends hydrogen nuclear fusion? 

• Does the mass of a star affect its lifespan? 

• How does a star move along the main sequence? 

• How does stellar death create new stars? 

• Do binary star systems evolve the same way as isolated stellar systems? 

• Why does fusion also occur in shells around the core? 

• Do low mass stars ever leave the main sequence? 

• What is the nature of white dwarf stars and how do they form? 

• Why do high-mass stars cause supernovae and what remains after the event? 
 

LESSON OBJECTIVES 

Students will be able to… 

• Piece together parts of the night sky to gain a complete picture and 
understanding of each part of the stellar life cycle. 

• model the steps for nebula formation and how gravitational collapse creates a 
stellar system. 

• discuss the equilibrium of gravitational pressure and thermal pressure and 
how it affects the lifespan of different mass stars. 

• use the H-R diagram to trace the steps every star will take over its lifespan. 

• identify why binary star systems transfer mass between each other to produce 
dramatic nuclear reactions. 

• understand that leftover hydrogen forms a shell over the new helium core and 
continues nuclear reactions. 

• differentiate the life events and lifespans of different mass stars. 

• explain how low mass stars do not leave the main sequence due to its low 
gravitational pressure. 

• understand that at the end of a star’s life, gravitational contraction overpowers 
external thermal pressures to create white dwarfs, neutron stars, and black 
holes 

 

LEARNING ACTIVITIES 

• Lecture (In person or Online) 
Content delivered orally, through PowerPoint slides, or Socratic questioning. 
Lecture segments are mixed with intermittent group discussion, partner 
activities, and practice problems. 

• Assigned Readings 
Students will read a section of the textbook before the relevant lesson or 
given a supplemental reading post lesson to reinforce lesson objectives 
and/or explore real life application. Some readings will be accompanied by 
short quizzes to evaluate the level of understanding each student acquired. 

• Group assignments 
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Students will work with partners on activities ranging from discussion, practice 
problems, and laboratory assignments. Groupings are randomized without 
repetition of partners to allow students to experience a diverse way of working 
collaboratively. 

• Critical Thinking 
Socratic questioning, mathematical problems, and essay responses will 
gauge the student’s ability to think deeply about subject matter and connect 
relevant ideas inside and outside of the scientific discipline.  

• Reflection 
During lecture, before revealing whether an answer is correct, the student 
must defend their ideas through logical reasoning and evidence. After exams, 
students will submit corrections to their mistakes through short response 
detailing their chain of thought that lead to the wrong answer and how to 
connect the chain to the correct answer. 

• Laboratory Assignments 
Through observation, experimentation, data collection, and analysis students 
will prove the same theories proven over the past few centuries. 

 

RESOURCES 

• OpenStax Astronomy: https://openstax.org/details/books/astronomy 
• Freedman, Roger., Geller, Robert., Kaufmann, William J. Universe 9th ed. 

Jan 2010. 800pp.  

https://openstax.org/details/books/astronomy
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ASTRONOMY CURRICULUM 
UNIT SEVEN: GALAXIES AND COSMOLOGY (4 Weeks) 

 

STATE STANDARDS 

HS-ESS1-1.  Develop a model based on evidence to illustrate the life span of the sun 
and the role of nuclear fusion in the sun’s core to release energy that 
eventually reaches Earth in the form of radiation. 

HS-ESS1-2.  Construct an explanation of the Big Bang theory based on astronomical 
evidence of light spectra, motion of distant galaxies, and composition of 
matter in the universe.  

HS-ESS1-3.  Communicate scientific ideas about the way stars, over their life cycle, 
produce elements. [Clarification Statement: Emphasis is on the way 
nucleosynthesis, and therefore the different elements created, varies as 
a function of the mass of a star and the stage of its lifetime.] [Assessment 
Boundary: Details of the many different nucleosynthesis pathways for 
stars of differing masses are not assessed.]  

HS-ESS1-4. Use mathematical or computational representations to predict the 
motion of orbiting objects in the solar system 

HS-ESS1-6.  Apply scientific reasoning and evidence from ancient Earth materials, 
meteorites, and other planetary surfaces to construct an account of 
Earth’s formation and early history.  

HS-ETS1-4    Use a computer simulation to model the impact of proposed solutions to 
a complex real-world problem with numerous criteria and constraints on 
interactions within and between systems relevant to the problem 

SL.11-12.5  Make strategic use of digital media in presentations to enhance the 
understanding of findings, reasoning, and evidence and to add interest 

MP.2              Reason abstractly and quantitatively 
MP.4             Model with mathematics 
HSN-Q.A.1    Use units as a way to understand problems and to guide the solution of 

multi-step problems: choose and interpret units consistently in formulas; 
choose and interpret the scale and the origins in graphs and data 

HSN-Q.A.2    Define appropriate quantities for the purpose of descriptive modeling 
HSN-Q.A.3    Choose a level of accuracy appropriate to limitations on measurement 

when reporting quantities 
CRP1   Act as a responsible and contributing citizen and employee  
CRP2   Apply appropriate academic and technical skills  
CRP4   Communicate clearly and effectively and with reason  
CRP5   Consider the environmental, social, and economic impacts of decisions  
CRP6   Demonstrate creativity and innovation  
CRP7   Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership, and effective management CRP11 

Use technology to enhance productivity  
CRP12  Work productively in teams while using cultural global competence  
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve 

a real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary 

of the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
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8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 
find a solution and make an informed decision  

9.1.12.A.1   Apply critical thinking and problem solving strategies during structured 
learning experiences 

9.1.12.C.4   Demonstrate leadership and collaborative skills when participating in 
online communities and structured learning experiences 

9.1.12.D.1  Interpret spoken and written communication within the appropriate 
cultural context 

9.1.12.E.1   Create messages for different purposes and audiences with sensitivity 
to cultural, gender, and age diversity, using various digital media outlets 

9.1.12.F.2   Demonstrate a positive work ethic in various settings, including the 
classroom and during structured learning experiences 

9.2.12.A.1  Analyze the relationship between various careers and personal earning 
goals.  

9.2.12.A.2  Identify a career goal and develop a plan and timetable for achieving it, 
including educational/training requirements, costs, and possible debt.  

9.2.12.A.3  Analyze how the economic, social, and political conditions of a time 
period can affect starting a business and can affect a plan for 
establishing such an enterprise.  

9.2.12.A.4  Summarize the financial risks and benefits of entrepreneurship as a 
career choice.  

9.2.12.A.5  Evaluate current advances in technology that apply to a selected 
occupational career cluster solution and make an informed decision 

RST.9-10.1 Cite specific textual evidence to support analysis of science and 
technical texts, attending to the precise details of explanations or 
descriptions. 

RST.9-10.2 Determine the central ideas or conclusions of a text; trace the text's 
explanation or depiction of a complex process, phenomenon, or concept; 
provide an accurate summary of the text. 

RST.9-10.3 Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks, 
attending to special cases or exceptions defined in the text. 

W.9-10.1 Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 

SL.9-10.1 Initiate and participate effectively in a range of collaborative discussions 
(one-on-one, in groups, and teacher-led) with diverse partners on grades 
9-10 topics, texts, and issues, building on others' ideas and expressing 
their own clearly and persuasively. 

 

BIG IDEAS/COMMON THREADS 

Galaxies and galactic clusters are the biggest branch of our observable Universe 
and house everything that has been discussed up until now. The structure of the 
Universe is now known, and we can look back to see how every little piece builds up 
from atoms to galaxies. 
 

ENDURING UNDERSTANDING 

Galaxies are clusters of stars that orbit a supermassive blackhole and are bright 
enough to aid in measuring distance of interstellar objects. 

ASSESSMENT 

http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/2/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/W/9-10/1/
http://www.corestandards.org/ELA-Literacy/SL/9-10/1/
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• Formative Homework Readings/Assignments 

• Lab Experiments/Activities 

• Formative Problem-Solving Quizzes 

• Summative Unit Test 
 

ESSENTIAL QUESTIONS 

• What is the size, shape, and structure of our galaxy? 

• What evidence do we have of dark matter? 

• What causes the spiral arms of the Milky way to form and hold their shape? 

• What are the basic types of galaxies? 

• How do galaxies form and what happens when they collide? 

• What does the black of our night sky tell us? 

• Is our Universe shrinking, expanding, or infinite? 

• How do scientists use the cosmic microwave background to estimate the age 
of our Universe? 

 

LESSON OBJECTIVES 

Students will be able to… 

• identify the structure of basic types of galaxies. 

• utilize different methods of measuring both distances to galaxies and their 
size. 

• discuss the existence of dark matter based on observable mass compared to 
the mass required for gravitational force present. 

• explain how density waves keep the arms of galaxies in a spiral shape. 

• differentiate between galactic mergers and galactic consumption. 

• deduce that if the Universe was infinite, we would have a bright sky and not a 
black one. 

• understand the expansion of the Universe and the implications of expansion. 

• infer how the cosmic microwave background is the remnants of the beginning 
of our Universe. 

 

LEARNING ACTIVITIES 

• Lecture (In person or Online) 
Content delivered orally, through PowerPoint slides, or Socratic questioning. 
Lecture segments are mixed with intermittent group discussion, partner 
activities, and practice problems. 

• Assigned Readings 
Students will read a section of the textbook before the relevant lesson or 
given a supplemental reading post lesson to reinforce lesson objectives 
and/or explore real life application. Some readings will be accompanied by 
short quizzes to evaluate the level of understanding each student acquired. 

• Group assignments 
Students will work with partners on activities ranging from discussion, practice 
problems, and laboratory assignments. Groupings are randomized without 
repetition of partners to allow students to experience a diverse way of working 
collaboratively. 

• Critical Thinking 
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Socratic questioning, mathematical problems, and essay responses will 
gauge the student’s ability to think deeply about subject matter and connect 
relevant ideas inside and outside of the scientific discipline.  

• Reflection 
During lecture, before revealing whether an answer is correct, the student 
must defend their ideas through logical reasoning and evidence. After exams, 
students will submit corrections to their mistakes through short response 
detailing their chain of thought that lead to the wrong answer and how to 
connect the chain to the correct answer. 

• Laboratory Assignments 
Through observation, experimentation, data collection, and analysis students 
will prove the same theories proven over the past few centuries. 

 

RESOURCES 

• OpenStax Astronomy: https://openstax.org/details/books/astronomy 
• Freedman, Roger., Geller, Robert., Kaufmann, William J. Universe 9th ed. 

Jan 2010. 800pp.  

https://openstax.org/details/books/astronomy
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ASTRONOMY CURRICULUM 
UNIT EIGHT: LIFE IN THE UNIVERSE (3 Weeks) 

 

STATE STANDARDS 

HS-ESS1-1.  Develop a model based on evidence to illustrate the life span of the sun 
and the role of nuclear fusion in the sun’s core to release energy that 
eventually reaches Earth in the form of radiation. 

HS-ESS1-2.  Construct an explanation of the Big Bang theory based on astronomical 
evidence of light spectra, motion of distant galaxies, and composition of 
matter in the universe.  

HS-ESS1-3.  Communicate scientific ideas about the way stars, over their life cycle, 
produce elements. [Clarification Statement: Emphasis is on the way 
nucleosynthesis, and therefore the different elements created, varies as 
a function of the mass of a star and the stage of its lifetime.] [Assessment 
Boundary: Details of the many different nucleosynthesis pathways for 
stars of differing masses are not assessed.]  

HS-ESS1-4.  Use mathematical or computational representations to predict the 
motion of orbiting objects in the solar system 

HS-ESS1-6.  Apply scientific reasoning and evidence from ancient Earth materials, 
meteorites, and other planetary surfaces to construct an account of 
Earth’s formation and early history.  

HS-ETS1-4    Use a computer simulation to model the impact of proposed solutions to 
a complex real-world problem with numerous criteria and constraints on 
interactions within and between systems relevant to the problem 

SL.11-12.5    Make strategic use of digital media in presentations to enhance the 
understanding of findings, reasoning, and evidence and to add interest 

MP.2              Reason abstractly and quantitatively 
MP.4              Model with mathematics 
HSN-Q.A.1    Use units as a way to understand problems and to guide the solution of 

multi-step problems: choose and interpret units consistently in formulas; 
choose and interpret the scale and the origins in graphs and data 

HSN-Q.A.2    Define appropriate quantities for the purpose of descriptive modeling 
HSN-Q.A.3    Choose a level of accuracy appropriate to limitations on measurement 

when reporting quantities 
CRP1   Act as a responsible and contributing citizen and employee  
CRP2   Apply appropriate academic and technical skills  
CRP4   Communicate clearly and effectively and with reason  
CRP5   Consider the environmental, social, and economic impacts of decisions  
CRP6   Demonstrate creativity and innovation  
CRP7   Employ valid and reliable research strategies  
CRP9  Model integrity, ethical leadership, and effective management CRP11 

Use technology to enhance productivity  
CRP12  Work productively in teams while using cultural global competence  
8.1.12.A.1 Demonstrate knowledge of a real world problem using digital tools 
8.1.12.A.3 Use and/or develop a simulation that provides an environment to solve 

a real world problem or theory 
8.1.12.A.4 Graph and calculate data with a spread sheet and present a summary 

of the results 
8.1.12.E.1 Effectively use a variety of search tools and filters in professional public 

databases to find information to solve real world problems 
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8.1.12.F.1 Explore a local issue, by using digital tools to collect and analyze data to 
find a solution and make an informed decision  

9.1.12.A.1   Apply critical thinking and problem solving strategies during structured 
learning experiences 

9.1.12.C.4   Demonstrate leadership and collaborative skills when participating in 
online communities and structured learning experiences 

9.1.12.D.1  Interpret spoken and written communication within the appropriate 
cultural context 

9.1.12.E.1   Create messages for different purposes and audiences with sensitivity 
to cultural, gender, and age diversity, using various digital media outlets 

9.1.12.F.2   Demonstrate a positive work ethic in various settings, including the 
classroom and during structured learning experiences 

9.2.12.A.1  Analyze the relationship between various careers and personal earning 
goals.  

9.2.12.A.2  Identify a career goal and develop a plan and timetable for achieving it, 
including educational/training requirements, costs, and possible debt.  

9.2.12.A.3  Analyze how the economic, social, and political conditions of a time 
period can affect starting a business and can affect a plan for 
establishing such an enterprise.  

9.2.12.A.4  Summarize the financial risks and benefits of entrepreneurship as a 
career choice.  

9.2.12.A.5  Evaluate current advances in technology that apply to a selected 
occupational career cluster solution and make an informed decision 

RST.9-10.1 Cite specific textual evidence to support analysis of science and 
technical texts, attending to the precise details of explanations or 
descriptions. 

RST.9-10.2 Determine the central ideas or conclusions of a text; trace the text's 
explanation or depiction of a complex process, phenomenon, or concept; 
provide an accurate summary of the text. 

RST.9-10.3 Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks, 
attending to special cases or exceptions defined in the text. 

W.9-10.1 Write arguments to support claims in an analysis of substantive topics or 
texts, using valid reasoning and relevant and sufficient evidence. 

SL.9-10.1 Initiate and participate effectively in a range of collaborative discussions 
(one-on-one, in groups, and teacher-led) with diverse partners on grades 
9-10 topics, texts, and issues, building on others' ideas and expressing 
their own clearly and persuasively. 

 

BIG IDEAS/COMMON THREADS 

After understanding the entire structure of our Universe, a common question is are 
we the only ones to understand and appreciate it. The search for extraterrestrial life 
is a consideration that we may not be alone in the vastness of space. 
 

ENDURING UNDERSTANDING 

Statistically there is life in the Universe but due to the sheer size of the Universe and 
our limited time on Earth, finding it is like finding a needle in a haystack. 

 

ASSESSMENT 

http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/2/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/ELA-Literacy/W/9-10/1/
http://www.corestandards.org/ELA-Literacy/SL/9-10/1/
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• Formative Homework Readings/Assignments 

• Lab Experiments/Activities 

• Formative Problem-Solving Quizzes 

• Summative Unit Test 
 

ESSENTIAL QUESTIONS 

• What is life and the conditions must be met for life to occur? 

• What is intelligent life and what conditions must be met for intelligent life to 
occur? 

• How did comets and meteorites aid in creating life on Earth? 

• Where else in our own solar system could life occur? 

• What is the Drake equation and how much life could be out there? 

• Why are radio waves the most useful tool to use in the search for life? 

• How do we detect other Earth-like planets? 
 

LESSON OBJECTIVES 

Students will be able to… 

• define what conditions must be satisfied for something to be considered alive 
and whether that life is intelligent or not. 

• discuss how volatile elements not native to Earth could have been brought by 
extra-terrestrial sources. 

• observe the chemical composition of planets and satellites in our solar system 
and see if they meet conditions for life. 

• manipulate the Drake equation to create estimates for possibilities of life 
outside our solar system. 

• understand that due to the size of radio waves, interstellar medium will not 
diminish or deflect incoming and outgoing wave transmissions. 

• utilize previous methods of spectroscopy and binary eclipsing to search for 
Earth-like planets. 

 

LEARNING ACTIVITIES 

• Lecture (In person or Online) 
Content delivered orally, through PowerPoint slides, or Socratic questioning. 
Lecture segments are mixed with intermittent group discussion, partner 
activities, and practice problems. 

• Assigned Readings 
Students will read a section of the textbook before the relevant lesson or 
given a supplemental reading post lesson to reinforce lesson objectives 
and/or explore real life application. Some readings will be accompanied by 
short quizzes to evaluate the level of understanding each student acquired. 

• Group assignments 
Students will work with partners on activities ranging from discussion, practice 
problems, and laboratory assignments. Groupings are randomized without 
repetition of partners to allow students to experience a diverse way of working 
collaboratively. 

• Critical Thinking 
Socratic questioning, mathematical problems, and essay responses will 
gauge the student’s ability to think deeply about subject matter and connect 
relevant ideas inside and outside of the scientific discipline.  
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• Reflection 
During lecture, before revealing whether an answer is correct, the student 
must defend their ideas through logical reasoning and evidence. After exams, 
students will submit corrections to their mistakes through short response 
detailing their chain of thought that lead to the wrong answer and how to 
connect the chain to the correct answer. 

• Laboratory Assignments 
Through observation, experimentation, data collection, and analysis students 
will prove the same theories proven over the past few centuries. 

 

RESOURCES 

• OpenStax Astronomy: https://openstax.org/details/books/astronomy 

• Freedman, Roger., Geller, Robert., Kaufmann, William J. Universe 9th ed. 
Jan 2010. 800pp. 

https://openstax.org/details/books/astronomy

