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GEOLOGY CURRICULUM 

 
Unit 1: Introduction to Geology 

 
OVERVIEW 

 
Summary 

In this unit students will be introduced to the field of geology.  They will begin by getting an overview of 
major geological processes and basic terminology associated with the discipline.  They will review earth’s 
layers, the spheres of the earth (including hydrosphere, geosphere, etc), and the basic rock cycle, so that they 
will have common foundational knowledge as they begin to explore these topics in more depth.  

 
Content to Be Learned 

● Compare historical and current geologic study and practices.  
● Describe composition, structure, and properties that make up the earth’s systems (geosphere, 

atmosphere, hydrosphere, and biosphere). 
● Describe the composition, structure, and properties that make up the earth’s layers (crust, mantle, core, 

lithosphere, asthenosphere, mesosphere, inner and outer core). 
● Describe the basic interactions of the earth’s systems that contribute to the rock cycle (melting, 

crystallization, weathering and transport, lithification, metamorphism). 
● Describe the basic differences in the different forms of rocks created by the various process of the rock 

cycle. 
 
  Practices 

● Developing and using models. 
● Obtaining, evaluating, and communicating evidence. 

 
Crosscutting Concepts 

● Systems and system models. 
● Energy and matter. 
● Stability and change. 

 
Essential Questions 

● How does physical geology differ from historical geology? 
● Why can earth be regarded as a system? 
● What criteria were used to establish earth’s layered structure? 
● How does the rock cycle show the movement of matter from one form to another? 
● How does the rock cycle exemplify the idea that matter on earth can exhibit both stability and change? 
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Next Generation Science Standards 

Not applicable to this unit. 

 
Unit 2: Minerals 

 
 

OVERVIEW 
 

Summary 
Students will begin by reviewing basic atomic structure, and properties of atoms. They will then apply this                 
knowledge to the structure and properties of minerals. Students will then learn about the various physical                
properties of minerals and how those properties can be used for identification purposes. There is an                
opportunity for hands-on practice in identification of unknown minerals based on tests of their physical and                
chemical properties. Next, the students will review data of mineral properties and observe how minerals can                
be classified based on their physical properties. Most importantly, the characteristics of silicates vs. non               
silicates will be discussed. Finally, they will investigate how minerals can be extracted from the earth as ores                  
and how we as humans use these materials for various purposes.  
  
Content to Be Learned 

● Compare minerals to rocks. 
● Discuss the atomic properties of minerals (bonding structures). 
● Discuss and use the physical properties of minerals (crystal form, luster, color, streak, hardness, 

cleavage, fracture, density and specific gravity) to identify minerals and classify them. 
● Identify the characteristics for classifying minerals as silicates or non-silicates. 
● Discuss common uses for mineral resources. 
● Explain what an ore is and its importance as a natural resource. 
● Discuss the impact humans have had on mineral resources.  
● Argue for proper management of mineral resources based on human need and availability. 

 
Practices 

● Constructing explanations and designing solutions. 
● Engaging in argument from evidence. 
● Planning and carrying out investigations. 

 
Crosscutting Concepts 

● Patterns. 
● Cause and effect. 
● Structure and function. 

 
Essential Questions 

● What are minerals and how do they differ from rocks? 
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● How has the availability of certain minerals influenced human activities? 
● How do the properties of a mineral at the atomic level influence its structure and function on a bulk 

scale? 
● How can physical and chemical properties of a mineral be used to distinguish one mineral from 

another? 
 
Next Generation Science Standards 
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Unit 3:  Rock Cycle 

 
OVERVIEW 

 
Summary 

In this unit students will study the three types of rocks in more depth.  For each type of rock, igneous, 
sedimentary, and metamorphic, students will learn about the properties of the type of rock, how they are 
classified, and how they are formed.  For each rock type, students can investigate how physical properties 
can be used to identify the rock name and type.  Students will have opportunities to analyze many examples 
of each type of rock for classification and differentiation purposes.  Students will also investigate how 
magma is formed, and how liquid rock, either in the form of magma or lava, creates igneous rocks.  They 
will compare the different types of volcanic eruptions, the different types of lava, and the similarities and 
differences in volcano anatomy and geologic features.  While studying sedimentary rocks, they will 
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investigate the processes of weathering and erosion, including mechanical vs. chemical weathering.  They 
will look at geoscience data to draw conclusions regarding how the rate of weathering is influenced by the 
characteristics of the parent rock and the climate which acts upon that rock.  They will also look at soils, the 
products of weathering and erosion.  Finally, while studying metamorphic rocks, students will investigate 
and compare the various environments under which metamorphic rocks are formed, including thermal, 
hydrothermal, and regional metamorphism.  

 
Content to Be Learned 

● Describe the processes that create extrusive and intrusive igneous rocks and identify common types. 
● Explain how crystallization occurs and what happens under different temperature constraints. 
● Describe the relationship between crystallization and texture of igneous rocks (aphanitic, phaneritic, 

and porphyritic). 
● Explain the relationship between chemical makeup of the parent magma and the environment in 

creating crystals. 
● Discuss the formation of magma. 
● Identify how the anatomy of a volcano contributes to the type of magma formed. 
● Discuss types of volcanoes and eruptive styles. 
● Explain the processes that contribute to a volcanic eruption. 
● Identify factors that impact the viscosity of lava. 
● Define extrusion and discuss what minerals are extruded during an eruption. 
● Define sediment and sedimentary rocks. 
● Explain the lithification process. 
● Differentiate between cementation and compaction. 
● Use particle size to distinguish between detrital sedimentary rocks. 
● Describe the two ways in which chemical sediments are precipitated to form chemical sedimentary 

rocks. 
● Discuss clastic texture as it pertains to detrital rocks. 
● Explain the classification system for chemical sedimentary rocks and identify common types. 
● Describe how weathering, mass wasting, and erosion change geologic structures. 
● Differentiate between mechanical vs chemical weathering. 
● Identify factors contributing to the rate of weathering. 
● Discuss the direction of soil formation and the construct of horizons. 
● Identify the horizons of a soil profile. 
● Describe the process of erosion and the factors that increase or decrease its impacts. 
● Define metamorphism. 
● Discuss how heat, pressure and chemical activity contribute to metamorphism. 
● Identify common types of metamorphic rock. 
● Identify and discuss the three geologic environments in which metamorphism most commonly occurs 

(thermal or contact, hydrothermal, and regional). 
 
Practices 

● Developing and using models. 
● Analyzing and interpreting data. 
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● Obtaining, evaluating, and communicating information. 
 
Crosscutting Concepts 

● Energy and matter. 
● Stability and change. 
● Cause and effect. 

 
Essential Questions 

● How does the cooling rate of magma influence the crystal size of igneous rocks? 
● How are the physical properties of a rock used to classify that rock? 
● What is the primary basis for distinguishing among various types of igneous rocks, or among various 

types of sedimentary rocks, or among various types of metamorphic rocks? 
● What factors determine the nature of a volcanic eruption? 
● How do the eruptive patterns and basic characteristics of the three types of volcanoes differ from each 

other? 
● What factors control soil formation and soil erosion? 
● How are soil layers created and differentiated? 
● How does the composition of the parent rock and the climate influence the rate of weathering of that 

rock? 
● How is the intensity of metamorphism reflected in the texture and mineralogy of metamorphic rocks? 
● Using specific examples, how can one change to the earth’s surface create a feedback mechanism that 

results in a change to another earth system? 
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Next Generation Science Standards 
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Unit 4: Water 

 
OVERVIEW 

  
Summary 

This unit will focus on water and its influence on geologic processes. Students begin by reviewing the                 
hydrologic cycle. The focus on water will be on three areas: running water, groundwater, and glaciers.                
When learning about running water, students will focus on how water influences erosion, transportation and               
deposition of earth materials. They will study the various land forms created by running water, including                
channels and valleys, deltas, levees, and alluvial fans. They will look at historical data for drainage patterns                 
of streams and rivers and predict flood patterns based on those data. Finally, students will look at causes and                   
types of floods and what we as humans are doing with regards to flood control. When learning about                  
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groundwater, students will focus on the processes of porosity and permeability of soil and how they influence                 
the storage and movement of groundwater. They will identify the water table as the boundary between the                 
zone of saturation and the zone of aeration. Finally, they will look at examples of aquitards and aquifers, and                   
the differences between springs, geysers, wells and artesian wells. When learning about glaciers, students              
will begin by comparing glacier types, including alpine glaciers, ice sheets, piedmont glaciers, and ice caps.                
They will study how glaciers advance and retreat and then study the landforms and deposits that are formed                  
from glacial movement. Many of these landforms can be seen in the local geology, so there is an opportunity                   
to apply their knowledge from the classroom to the local area, including Kettle Pond, the East and West                  
Passages of Narragansett Bay, the Charlestown and Block Island moraines, and many glacial erratics in the                
area. 

 
Content to Be Learned 

● Describe the hydrologic cycle and the role of the sun in this cycle (transpiration, runoff, infiltration, 
evaporation, precipitation). 

● Running water is the single most important agent sculpturing the earth’s land surface. 
● Identify and describe the zones of erosion, transportation, and deposition in river systems. 
● Discuss factors that impact the velocity of running water. 
● Identify the depositional landforms and explain the process by which they are formed (levees, alluvial 

fans, and deltas). 
● Discuss the causes of floods and their impacts. 
● Suggest strategies for flood control. 
● Define groundwater and explain its place in the sediment and rocks. 
● Explain the interaction of streams and groundwater. 
● Define porosity and permeability as means to move groundwater. 
● Discuss porosity as it pertains to aquitards and aquifers. 
● Explain the geological processes that contribute to springs, wells, and geysers. 
● Identify human interactions as they pertain to threats to our groundwater stores. 
● Differentiate between glacier types and their structures. 
● Explain how glaciers form. 
● Explain the processes of plucking and abrasion and how they create landforms and deposits. 

 
  Practices 

● Constructing explanations and designing solutions. 
● Analyzing and interpreting data. 

 
Crosscutting Concepts 

● Cause and effect. 
● Systems and system models. 

 
Essential Questions 

● How do the processes of running water in a stream or river work together to move earth materials? 
● Why do floods occur?  What are some flood-control strategies that are currently being utilized?  What 

are the positive and negative aspects of those strategies? 
● What is the importance of groundwater as a resource and as a geological agent? 
● What are some environmental problems associated with groundwater? 
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● How do springs, geysers, wells and artesian wells form? 
● How do glaciers move? 
● What are the features created by glacial erosion and deposition? 
● How does water, and its unique properties, affect earth materials and surface processes? 

 
 
Next Generation Science Standards 
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Unit 5: Earthquakes and the Interior 

 
OVERVIEW 

 
Summary 

This unit will focus on the events within the earth and how those events affect the surface of the earth.                    
Students will review the locations of earthquakes globally and identify common geological features of these               
locations. They will identify the epicenter of an earthquake based on data from S waves and P waves from                   
multiple locations. Students will explain why S and P waves move at different speeds. Student will look at                  
historical data from various earthquakes to explain how the Mercalli and Richter Scales were created and are                 
used to discuss the intensity of an earthquake. Students will research and discuss factors that contribute to                 
destruction created by an earthquake. Finally, they will explain how the earth’s layers can be identified by                 
either composition or physical properties. 

 
Content to Be Learned 

● Explain how rocks interact along a fault to create an earthquake (focus, faults, elastic rebound, 
foreshocks, and aftershocks). 

● Differentiate between surface and body waves of a seismic wave. 
● Explain the movement of seismic waves through a variety of media. 
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● Use S and P waves to determine the location of the epicenter of an earthquake. 
● Differentiate between intensity and magnitude. 
● Explain how the Richter Scale and Mercalli Scale are used in reporting earthquake data. 
● Identify and discuss factors that contribute to the amount of destruction an earthquake may cause. 
● Explain the organization of the earth’s internal structure (crust, mantle, and core). 
● Describe the physical properties of each inner layer (lithosphere, asthenosphere, mesosphere, inner 

core, and outer core). 
 
  Practices 

● Using mathematics and computational thinking. 
● Developing and using models. 

 
Crosscutting Concepts 

● Energy and matter. 
● Cause and effect. 

 
Essential Questions  

● Under what circumstances do earthquakes occur? 
● How are faults, foci, and epicenters related? 
● How is the epicenter of an earthquake determined? 
● How is earthquake strength expressed? 
● How can the different layers of earth’s interior be distinguished due to the thermal convection of 

magma? 
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Next Generation Science Standards 
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Unit 6: Plate Tectonics 

 
OVERVIEW 

 
Summary 

This unit will begin with a review of plate tectonics, and then dig deeper into the concepts of continental                   
drift. Students will connect the movement of the plates with the layers of the earth, learned in the previous                   
unit. They will compare the events that occur at each type of plate boundary and discuss the geological                  
reasons for those events. They will investigate the differences between continental and oceanic crust and               
identify the layers that are unique to oceanic crust. Finally, they will differentiate between passive and active                 
continental margins.  

 
Content to Be Learned 

● Describe the theory of continental drift and discuss what evidence was used to support this theory. 
● Compare the theory of continental drift to the theory of plate tectonics. 
● Explain evidence used to support the theory of plate tectonics. 
● Identify the various forms of plate boundaries (convergent, divergent, and transform). 
● Explain the forces that act on each type of plate boundary and the events that occur as a result. 
● Explain how transform boundaries add to the transport of oceanic crust. 
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● Identify and explain the layers that make up the oceanic crust. 
● Differentiate between passive and active continental margins. 

 
  Practices 

● Engaging in argument from evidence. 
● Developing and using models. 

 
Crosscutting Concepts 

● Stability and change. 
● Patterns. 

 
Essential Questions  

● How can the age of crustal rock be determined based on the movement of the plates? 
● What evidence is used to support the idea of continental drift? 
● What evidence is used to support the theory of plate tectonics? 
● What models have been proposed to explain the driving mechanism for plate motion?  What are the 

strengths and weaknesses of each model? 
● How does oceanic crust form and how is it different from continental crust? 
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Next Generation Science Standards 

 

17 



 

 

 

 
Unit 7: Geologic Time and Earth’s History 

 
OVERVIEW 

 
Summary 

The course will end with an overview of geologic time and the geological evidence that can be found within                   
the earth’s layers. Students will differentiate between relative and radiometric dating and will discuss the               
merits of each. They will gain practice with ordering geological events and the formation of strata by                 
decoding relative dating maps. They will be able to mathematically and theoretically support the process of                
radiometric dating. They will explore the theoretical conditions that likely existed on early earth, and how                
those conditions have changed over the 4.5 billion years of earth’s history. They will correlate the major                 
geological events with changes to biodiversity and track large-scale evolution, as supported by evidence,              
such as fossils. 
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Content to Be Learned 
● Differentiate and describe processes for relative and radiometric dating. 
● Describe the mechanisms classifying time periods and creating the geologic time scale. 
● Discuss the conditions of the early earth’s atmosphere and how it has changed. 
● Explain the major events of the major eras:  Precambrian, Paleozoic, Mesozoic, Cenozoic. 

 
  Practices 

● Using mathematics and computational thinking. 
● Constructing explanations and designing solutions. 
● Developing and using models. 

 
Crosscutting Concepts 

● Stability and change. 
● Energy and matter. 

 
Essential Questions  

● How can relative dating and radiometric dating be used to interpret earth’s history? 
● What are the laws, principles, and techniques used to establish relative dates? 
● What are the conditions that favor the preservation of organisms as fossils? 
● How are radioactive isotopes used in radiometric dating? 
● Why is it difficult to assign reliable numerical dates to samples of sedimentary rock? 
● How has earth’s atmosphere, geosphere, and biosphere evolved and changed through time? 
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Next Generation Science Standards 
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