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Earth and Space Science (4807) Course Overview Curriculum Document 
Course Description 

This full-year course introduces students to the study of Earth and its place in the universe. The course leads students toward a clearer understanding of geology, 
oceanography, meteorology, and astronomy. As students refine and expand their understanding of Earth science, they will apply their knowledge in investigations that require 
them to ask questions and explore the world around them. Throughout the course, students will also solve problems, reason abstractly, and learn to think critically.  

Credits Prerequisites 
1 None 

Board Approved Revised 
 November 2019 

Required Assessments 
District-wide, standards-based common assessments identified  

Textbooks/Resources 
Heithaus, M. R., & Passow, M. J. (2018). HMH Science Dimensions Earth & Space Science. Orlando, FL: Houghton Mifflin Harcourt Publishing Company. 

ISBN: 978-0-544-86181-7 

AASD Science Foundation Beliefs                          Unit Overview 
AASD Science Goals  
When engaging with Science, students in the Appleton Area School District will… 

● Students will demonstrate an understanding of key science concepts and apply 
them to their world. 

● Students will demonstrate knowledge and understanding that scientific knowledge 
is continually undergoing revision and refinement based on new experiments and 
data. 

● Students will demonstrate knowledge and understanding that the process of 
science is based on questioning and providing empirical evidence to support 
claims.  

● Students will apply scientific concepts and processes to evaluate consequences 
and make informed, responsible choices (regarding self, others, environment). 

● Students will demonstrate understanding that science and technology are critical 
in order to provide and evaluate alternative solutions to problems in our world. 

● Students will engage in STEM experiences as both scientists and engineers in order 
to prepare for postsecondary and career readiness  

 
AASD Science Mission Statement 
The Appleton Area School District believes the study of science should encourage our 
students to examine the world around them. Students will become scientifically literate, 
applying scientific and engineering thinking, reasoning, and knowledge throughout their 
lives. Using scientific processes and principles is essential for students Early Childhood-
12th grade to apply critical thinking skills in order to make informed and responsible 
decisions.   
 
AASD Science Guiding Principles 
 
AASD Best Practices and Pedagogy for Teaching Science 

 

Unit #1 - Origin of the Universe 
Students will develop an understanding of evidence that has led scientists to their 
current understanding of the universe’s origin and stellar evolution. 
Instructional Standards: ESS1-1, SEP 1, SEP 2, CC 3;  
                                             ESS1-2, SEP 6, CC 5;  
                                 ESS1-3, SEP 6, SEP 7, SEP 8, CC 5 
Assessed Standards: ESS1-1, SEP 1, SEP 2, CC 3; ESS1-2, SEP 6, CC 5;  
                          ESS1-3, SEP 6, SEP 7, SEP 8, CC 5 
 
Unit #2 - Our Solar System & Earth-Sun-Moon Relationships 
Students will use models to construct their own understanding of how the Sun and 
the rest of our solar system was formed and properties of celestial objects.  
Instructional Standards: HS-ESS1-1, SEP 1, SEP 2, CC 3;  
                                             HS-ESS1-4, SEP 5, C 3; 
                                             HS-ESS1-6, SEP 6, CC 7 
Assessed Standards: HS-ESS1-1, SEP 1, SEP 2, CC 3;  
                                       HS-ESS1-4, SEP 5, C 3; 
                                       HS-ESS1-6, SEP 6, CC 7 
 
Unit #3 - Geologic History 
The Earth’s geologic time scale tells a story about the dynamic planet and the 
inception of life and the rise and fall of species. 
Instructional Standards: HS-ESS1-6, SEP 6, CC 7; 
                                             HS-ESS2-7, SEP 7, CC 7 
Assessed Standards: HS-ESS1-6, SEP 6, CC 7; 
                                      HS-ESS2-7, SEP 7, CC 7 
 
Unit #4 - Earth’s Processes and Landforms 
The relationship between the Earth’s interior and exterior systems is a key part of 
understanding how  the Earth has developed over its history. 
Instructional Standards:     HS-ESS1-5 SEP 7 CC 1 
                                                 HS-ESS2-1 SEP 2 CC 7 
                                                 HS-ESS2-2 SEP 4 CC 7 
                                                 HS-ESS2-3 SEP 2 CC 5 

         HS-ESS3-1  SEP 6 CC 2 
 
Assessed Standards:            HS-ESS1-5 SEP 7 CC 1 
                                                 HS-ESS2-1 SEP 2 CC 7 
                                                 HS-ESS2-2 SEP 4 CC 7 
                                                 HS-ESS2-3 SEP 2 CC 5 

         HS-ESS3-1  SEP 6 CC 2 
 

Unit #5 - Deposition and Erosion 
All students will gain a general understanding of the processes that cause 
observable changes at the Earth’s surface inorder to understand why some cities 
are built where they are, and identify cities or developments that are in danger of 
being damaged or destroyed by erosional or depositional forces.  
Instructional Standards: HS-ESS2-3, SEP 2, CC 5;  
                                             HS-ESS2-5, SEP 3, CC 6; 

As a result of successfully completing this course, students will be able to... 
● Interpret data from the various space based and Earth based observational 

platforms using the electromagnetic spectrum 
● Create a model that illustrates the expansion 

of the Universe 
● Determine the composition of a star using spectral analysis 
● Analyze a H-R Diagram to understand the life cycle of a main sequence star 
● Interpret a H-R Diagram to predict the fate of a star based on its mass 
● Determine the wavelengths of various forms of light using a spectroscope 
● Measure the amount of red shift or blue shift using the spectra analysis of a star 
● Draw  to convey scientific information 
● Draw  to convey scientific information 
● Provide evidence to illustrate the life span of the sun and explain the role of 

nuclear fusion 
● Create a model of the life span of the sun 
● Compare the components the geocentric and heliocentric models of the solar 

system 

https://docs.google.com/document/d/1WahOfY5GF7FESzBXRbciJ2MbZfa9Zjtw39IcEa_A9Zo/edit?usp=sharing
https://docs.google.com/document/d/12XVboMWwAdKCUBvZl_wwy8jfWuW6ibKsIv7rrhLhQr0/edit?usp=sharing
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-2%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-4%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-4%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-7%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-7%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/pe/hs-ess2-1-earths-systems
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS%20ESS%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/pe/hs-ess2-1-earths-systems
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-2%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
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● Calculate the eccentricity of an elliptical orbit using Kepler’s laws. 
● Measure the angle of incidence  
● Create a scale model of the solar system  

including planet size and orbital pathway 
● Illustrate Kepler’s laws using various models 
● Model the causes of the seasons on Earth 
● Create rock layer profiles utilizing the principles of relative-dating 
● Calculate the half-life of a radioactive isotope 
● Organize geologic time into eons, eras, and periods using various forms of 

evidence 
● Analyze the major biological changes and how they relate to environmental 

conditions over time 
● Create a cross section of a plate boundary  

and use that to identify the feature and  
develop an explanation as to   
how that feature was formed 

● Create a variety of maps (profile, cross-section, bathymetric, and false color) of 
the ocean floor 

● Create a model illustrating the process of 
convection 

● Analyze the factors that affect the rate of mechanical and chemical weathering 
● Reconstruct  the water cycle and examine where humans impact the process 
● Create a model associated with erosional and  

depositional features associated with:glaciers 
● Create a model associated with erosional and  

depositional features associated with stream  
development 

● Analyze how geologic and weather events have forced humans to adapt 
infrastructure and location of population centers 

● Analyze thermoclines and haloclines and how differences drive  deep water 
circulation 

● Illustrate how wave action is responsible for various shoreline features 
● Engineer man-made structures to direct or  

decrease wave action on a shoreline 
● Use technology to record and analyze climate data. 
● Analyze and interpret weather maps and relative humidity charts. 
● Create a graphical model of the heating and  

cooling rates of various surfaces and altering 
angles of incidence of radiation. 

● Justify why temperature inversions are responsible for high warning pollutant 
days. 

● Analyze how geologic and weather events have forced humans to adapt 
infrastructure and location of population centers. 

● Analyze historic to present day climate data 
● Interpret trends in climate data. 
● Relate trends in climate data to specific environmental conditions. 
● Compare past climate change patterns to climate patterns of the last 150 years 

and formulate possible reasons for the differences. 
● Analyze daily weather conditions and use that to predict the next day’s weather. 

 
 
 

                                             HS-ESS3-2, SEP 7, CC 1 
 
Assessed Standards:   HS-ESS2-3, SEP 2, CC 5;  
                                        HS-ESS2-5, SEP 3, CC 6; 
                                        HS-ESS3-2, SEP 7, CC 1 
      
Unit #6 - Ocean Circulation 
Students will explore the role of ocean circulation in climate modification and 
bioproductivity and will also focus on quantitative investigations into the 
origin/evolution of coastal landforms and the physical processes responsible for 
their creation and modification. 
Instructional Standards: HS-ESS2-3 SEP 2  CC 5 
                                             HS-ESS3-6 SEP 5 CC 4 
Assessed Standards: HS-ESS2-3 SEP 2  CC 5 
                                      HS-ESS3-6 SEP 5 CC 4 
 
Unit #7 - Weather and Climate 
Understand the fundamental differences between weather and climate and 
observe models and analyze data to learn how the interplay between atmospheric 
variables such as temperature, air pressure, and moisture leads to the typical and 
sometimes extreme weather events that humans experience.  
Instructional Standards:     HS-ESS2-4 SEP 2 CC 2 
                                                 HS-ESS2-5            SEP 3    CC 6 
                                                 HS-ESS3-1 SEP 6 CC 2 
                                                 HS-ESS3-5 SEP 4 CC 7 
                                                 HS-ESS3-6 SEP 5 CC 4 
 
Assessed Standards:            HS-ESS2-4 SEP 2 CC 2 
                                                 HS-ESS2-5            SEP 3    CC 6 
                                                 HS-ESS3-1 SEP 6 CC 2 
                                                 HS-ESS3-5 SEP 4 CC 7 
                                                 HS-ESS3-6 SEP 5 CC 4 
 
 

Essential Questions  
What thought-provoking questions will foster inquiry, meaning-making, and transfer? 
 

● Unit One 
○ What is the universe and what is Earth’s place in it? 
○ What is the universe, and what goes on in the stars? 
○ What kind of data and evidence help us to understand the universe? 

● Unit Two 
○ What are the predictable patterns caused by the Earth’s movement in the 

solar system. 
○ How do the sun and moon affect Earth? 
○ Is it probable that there are other Earth-like planets in the Universe? 

● Unit Three 
○ How do people reconstruct and date events in Earth’s planetary history. 

● Unit Four 
○ Why do the continents move and what causes earthquakes and volcanoes. 
○ If the continents moved over time, how could this have occurred? 

● Unit Five 
○ How are Earth’s materials cycled in the rock cycle? 
○ How do interactions between the Earth’s lithosphere, atmosphere, 

biosphere and hydrosphere lead to changes on Earth’s surface and shape 

https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-2%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-2%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-4%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-4%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-4%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
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the wide range of landscapes we see today? 
● Unit Six 

○ What causes ocean currents? 
○ How do ocean currents redistribute Earth’s energy? 
○ How is the ocean floor like the surface of the Earth? 

● Unit Seven 
○ What regulates weather and climate? 
○ How do people model and predict the effects of human activities on 

Earth’s climate? 

     
 


