
 

 

SCIENCE DEPARTMENT  

 

 

 

The Department’s Educational Philosophy 

Students will engage in the process of science through scientific inquiry and application of the underlying scientific concepts.  

Students will use qualitative as well as computational thinking to analyze and interpret data.  Students will develop the necessary skills 

to generate, interpret qualitative and quantitative data, evaluate scientific claims and provide evidence for scientific conclusions.  .   

 

 

 

Guiding Principles 

 Students will engage with the process of science by participating in hands-on activities and labs that help students to gain a better 

understanding of underlying concepts, elucidate concepts and relationships, or develop inquiry based experiments. 

 Students will apply their computational skills to interpret and represent data. 

 Students will be able to evaluate the merits of conceptual models and apply the appropriate models and relationships.  

 Students will be able to support scientific claims, provide evidence for those claims, and make conclusions based on qualitative and 

quantitative data. 

 Students will work collaboratively.  
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EARTH AND ENVIRONMENTAL SCIENCE (CP): COURSE #413 

Credits Offered: Five  

Prerequisites: By 8
th

-grade teacher recommendation 

 

Background to the Curriculum 

This course is aligned with the MA Frameworks.  This course is long-established and has developed over time to align with the 

Guiding Principles and Educational Philosophy of the ABRHS Science Department. 

 

Core Topics/Questions/Concepts/Skills 

 Mapping 

 Minerals 

 Plate Technonics 

 Earthquakes and Volcanoes 

 Weathering/Erosion and Rivers 

 Groundwater 

 Earth’s History (Rock Record) 

 Meteorology 

 Oceanography 

 Climate Change and Energy 

 

Course-End Learning Objectives 

 

Mapping 

Students should be able to: 

  1. Describe how the metric system works (you will have the staircase to use).  

  2. Do unit conversions. 

  3. Provide examples of how maps are useful in Earth Science. 

  4. Summarize how to use keys, legends, and scales to read maps. 
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  5. Distinguish between latitude and longitude. 

  6. Explain how latitude and longitude can be used to locate places on Earth’s surface. 

 

Minerals 

Students should be able to: 

  1. Define mineral. 

  2. Describe physical properties that help to distinguish one mineral from another. 

  3. List special properties that may help to identify certain minerals. 

  4. Describe how minerals are related to rocks. 

 

Earth’s Resources 

Students should be able to: 

  1. Compare renewable energy vs. non-renewable energy. 

  2. Explain some of the pros and cons with fracking. 

  3. Describe how oil is formed. 

  4. Describe how coal is formed. 

  5. Describe how natural gas is formed. 

  6. Describe the environmental impact of coal and oil. 

  7. Explain the environmental impacts of mining. 

 

Plate Tectonics 

Students should be able to: 

  1. Describe the process of sea-floor spreading. 

  2. Summarize the theory of plate tectonics. 

  3. Identify and describe the three types of plate boundaries. 

  4. List and describe three causes of plate movement. 

  5. Identify how movements of tectonic plates change Earth’s surface. 
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  6. Explain why oceanic crust is always subducted under continental crust? 

  7. Compare the characteristic features (mid-ocean ridges, rift valleys, trenches, volcanoes, mountains, volcanic island arcs, 

earthquakes, faults, fractures) that occur along and near each of the six boundary types. 

 

Earthquakes and Volcanoes 

Students should be able to: 

  1. Understand where most earthquakes occur (what explains the pattern of earthquakes that we see). 

  2. Understand the difference between a fault, an earthquake focus and an epicenter. 

  3. Describe the Elastic Rebound Theory. 

  4.  Distinguish among the three types of seismic waves. Which type of wave causes the most damage? 

  5. Explain how the evidence from seismic waves is used to determine the boundary between the Earth’s layers. 

  6. Explain what volcanism is. 

  7. Identify three tectonic settings where volcanoes form. 

  8. Know the difference between felsic magma and mafic magma. 

  9. Know the difference between magma and lava. 

10. Describe the formation of a volcanic island arc because of a hot spot. 

11. Explain how the composition of magma affects volcanic eruptions and lava flow. 

 

Weathering/Erosion + Rivers 

Students should be able to: 

  1. Distinguish between mechanical and chemical weathering. 

  2. Identify different examples of each type of weathering. 

  3. Understand the role that water plays in the weathering process. 

  4. Understand erosion and soil erosion. 

  5. Why is soil conservation and soil erosion so important? 

  6. Determine the boundaries of a watershed. What type of land areas separate watersheds/drainage basins? 

  7. Label the different parts of a river. 

  8. Explain why the discharge of the Mississippi River watershed so large. 

  9. List and explain the four main factors that influence stream velocity. 
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10. Explain where the highest velocity would be in a river and why. 

11. Understand how each of the following features would vary between a section of river near the headwaters and a section near the 

mouth: velocity, gradient, discharge, channel width, channel smoothness, and meanders. 

12. What would cause the stream discharge to increase? 

13. Describe the relationship between particle size transported and water velocity. 

14. Under what conditions does deposition occur in a stream? Which size sediment is deposited first and why? 

 

Groundwater 

Students should be able to: 

  1. Understand how water moves underground. 

  2. Know the formulas and use them to calculate porosity and permeability. 

  3. Understand the three soil properties that affect soil porosity and explain why.  What soil property has no real effect on soil 

porosity? 

  4. Understand the variables that affect the permeability of a soil or rock. 

  5. Know the groundwater zones and be able to identify. 

  6.  Explain how unique properties of water are involved in the formation of the capillary fringe. 

  7. Know what a cone of depression is and how it forms around a well. 

  8. Understand the properties that an aquifer should have in terms of porosity and permeability. Why would you want it to be this 

way? 

  9. Understand the environmental impacts associated with groundwater and groundwater depletion. 

10. Understand the Water Cycle and know the key parts. 

 

Earth’s History (Rock Record) 

  1. Explain the difference between catastrophism and uniformitarianism. Which idea is the widely accepted scientific theory? 

  2. Understand the five laws of relative dating. 

  3. Place rock layers in the correct sequence by applying relative dating principles. 

  4. Understand the steps that produce an unconformity. 

  5. Explain what fossils are. Know the different types (body and trace) and types of preservation.  

  6. Know the four characteristics of an index fossil. 
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  7. Explain how fossils are used to date/correlate rock layers. 

  8. Distinguish between relative age and absolute age. 

 

Meteorology, part 1 

Students should be able to: 

  1. List the major components of our atmosphere and their percentages. 

  2. What variables define the layers of the atmosphere? 

  3. Describe the four layers of the atmosphere, the pauses that separate them and how and why temperature changes with altitude in 

each layer. 

  4. Know in what layer ozone is found.  Why is it important? 

  5. Define the three major types of heat transfer and explain how they are involved in the heating of the atmosphere. 

  6. Define the term albedo and explain how changes in the albedo of the earth influence global temperatures. 

  7. Explain the greenhouse effect and contrast to global warming. Did humans cause the greenhouse effect? Explain our role. 

  8. Explain the major controls on temperature in the atmosphere (seasons, latitude, land vs. water, altitude and cloud cover). 

  9. Explain the cause of the seasons and how this affects the intensity of insolation. 

10. Explain the Coriolis Effect. 

11. Describe the global patterns of air circulation. 

12. Identify two factors that form local wind patterns. 

13. Distinguish between the conditions that favor land vs. sea breezes and be able to diagram these conditions. 

14. Explain the relationship between air pressure and altitude? 

 

Meteorology, part 2 

Students should be able to: 

  1. Distinguish between weather and climate. 

  2. Describe the six changes of state of water. Explain which processes energy is being absorbed or released. 

  3. Explain the role of latent heat and its role in weather. 

  4. Describe the connections between hurricanes and climate, places where they form, and how climate change may be affecting their 

strength. 

  5. Know how a cloud is formed. 
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  6. Know how clouds are classified. Distinguish between the three major cloud types. 

  7. Explain the major controls on temperature in the atmosphere (seasons, latitude, land vs. water, altitude and cloud cover). 

  8. Explain the cause of the seasons and how this affects the intensity of insolation. 

 

Oceanography 

Students should be able to: 

  1. Describe how ocean currents affect global climate. 

  2. Explain the two factors that generate surface ocean currents and the two factors the affect the motion of surface ocean currents. 

  3. Identify the sides of oceans and sides of continents affected by warm vs. cold currents. 

  4. Know what upwelling is. How is it affected by El Nino? 

  5. Know what the ocean’s average salinity is and the units used to express salinity. 

  6. List the major components of seawater. 

  7. Explain the major processes that influence the salinity of seawater. 

  8. Explain the thermocline. Is the thermocline present at all latitudes? Why or why not? 

  9. Know why density is important for seawater. 

10. Distinguish between El Nino versus normal or average conditions in the eastern and western pacific with respect to prevailing 

winds, surface currents, precipitation, and sea surface temperature. 

11. Know how climate change is affecting the world’s oceans and ocean life. 

 

Climate Change + Energy 

Students should be able to: 

  1. Describe the importance of using fossil fuels wisely. 

  2. Explain why recycling is so important to the environment. 

  3. Describe glacial and interglacial periods within an ice age. 

  4. Understand what is happening to glaciers because of climate change. 

  5. Identify potential impacts of climate change. 

  6. Identify ways that humans can minimize their effect on climate change. 

  7. Understand why the study of climate change is so challenging. 
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  8. Know how levels of CO2 have changed in the last 200 years and within the 420,000 year composite data set (Mauna Loa and Ice 

Cores). 

  9. Understand the connection between climate change, glaciers and sea level. 

10. Describe the major impacts of climate change on human society. 

11. Be familiar with many forms of alternative energy sources. 

 

 

Assessment 

Student learning will be measured through a variety of assessments, including but not limited to, projects, tests, quizzes and lab work 

including lab practicals. 

 

 

Materials and Resources 

Allison, M., DeGaetano, A. and Pasachoff, J. (2010). Holt McDougal Earth Science. Austin, TX: Holt McDougal, a division of 

Houghton Mifflin Harcourt Publishing Co. 


