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Time Frame 2 weeks 

Topic 
The Nature of Science and Laboratory Skills 

Essential Questions 

 What are the 5 main areas of study in earth science? 

 How do scientists structure their experiments and investigations? 

 Why is precise communication crucial for scientists? 

 What laboratory equipment and skills are needed to study earth science? 

Enduring Understandings 

 Earth science encompasses five areas of study:  astronomy, meteorology, geology, 

oceanography, and environmental science. 

 Scientists use scientific methods to structure their experiments and investigations. 

 Precise communication is crucial for scientists to share their results effectively with each 

other and society. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 Earth is divided into four main systems: the geosphere, hydrosphere, atmosphere, and 

biosphere all which are interdependent. 

 Identifying the interrelationships between Earth systems leads to specialties and 

subspecialties. 

 Technology is important, not only is science but in everyday life, and earth science has 

contributed to the development of many items used daily. 

 Scientists work in many ways to gather data. 

 A good scientific experiment includes an independent variable, a dependent variable, and 

control. An investigation does not include a control. 

 Graphs, tables and charts are three common ways to communicate data from an experiment. 

 SI, a modern version of the metric system, is a standard form of measurement that all 

scientists use. 

 To express very large or very small numbers, use scientific notation. 

 Scientists communicate data so others can learn the results, verify the results, examine 

conclusions for bias, and conduct new experiments. 

 There are three main types of graphs scientists use to represent data: line, circle and bar. 

 A scientific model is an accurate representation of an idea or theory. 

 Scientific theories and laws are sometimes discovered accidentally. 

 

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 

 Laboratory activities 



 

Assessments 
 Classwork and homework 

 Laboratory Reports 

 Quizzes 

 Tests 

21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 

x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 

 Social Studies 

 Language Arts 

 Fine Arts 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 

 
  



Time Frame 1 week 

Topic 
Mapping Our World 

Essential Questions 

 What is the difference between latitude and longitude? 

 What are the similarities and differences between different types of maps? 

 What are some different types of remote sensing? 

Enduring Understandings 

 Lines of latitude and longitude are used to locate places on Earth. 

 Maps are flat projections that come in many different forms. 

 New technologies have changed the appearance and use of maps. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 Latitude lines run parallel to the equator. 

 Longitude lines run east and west of the prime meridian. 

 Both latitude and longitude lines are necessary to locate exact places on earth. 

 Earth is divided in to 24 time zones, each 15 degrees wide, that help regulate day-light hours 

across the world. 

 Different types of projections are used for different purposes. 

 Geologic maps help earth scientists study large-scale patterns in geologic formations. 

 Maps often contain a legend that allows the user to determine what the symbols on the map 

signify. 

 The map scale allows the user to determine the ratio between distances on a map and actual 

distances on the surface of the earth. 

 Remote sensing in an important part of modern cartography. 

 Satellites are used to gather data about the feature of the earth’s surface. 

 Sonar is also used to gather data about features of the earth’s surface 

 GPS is a navigational tool that is now used in many everyday items. 

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 

 Laboratory activities 

 

Assessments 
 Classwork and homework 

 Laboratory Reports 

 Quizzes 

 Tests 



21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 

x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 

 Social Studies 

 Language Arts 

 Fine Arts 

 Geography 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 

 
  



Time Frame 1.5 weeks 

Topic 
Matter and Change 

Essential Questions 

 How are atoms and their components described? 

 What are the different types of chemical bonds that unite atoms to form compounds? 

 What are the different states of matter on earth? 

Enduring Understandings 

 Atoms are the building blocks of all matter. 

 Atoms combine through electric forces, forming molecules and compounds. 

 All matter of earth and in the universe occurs in the form of a solid, liquid, gas or plasma. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 Atoms consist of protons, neutrons and electrons. 

 An element consists of atoms that have a specific number of protons in their nuclei. 

 Isotopes of an element differ by the number of neutrons in their nuclei. 

 Elements with full outermost energy levels are highly unreactive. 

 Ions are electrically charged atoms or groups of atoms. 

 Atoms of different elements combine to form compounds. 

 Covalent bonds form from shared electrons between atoms. 

 Ionic compounds form from the attraction of positive and negative ions. 

 There are two types of mixtures – heterogeneous and homogeneous. 

 Acids are solutions containing hydrogen ions. Bases are solutions containing hydroxide 

ions. 

 Changes in state involve thermal energy. 

 The law of conservation of matter states that matter cannot be created or destroyed. 

 The law of conservation of energy states that energy cannot be created or destroyed. 

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 

 Laboratory activities 

 

Assessments 
 Classwork and homework 

 Laboratory Reports 

 Quizzes 

 Tests 



21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 

x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 

 Language Arts 

 Fine Arts 

 Chemistry 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 
 
 
  



Time Frame 1.5 weeks 

Topic 
Minerals 

Essential Questions 

 How are minerals defined? 

 What are the major mineral groups? 

Enduring Understandings 

 Minerals are naturally occurring, solid, inorganic compounds or elements. 

 Minerals are classified based on their chemical properties and characteristics. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 A mineral is a naturally occurring inorganic solid with a specific chemical composition and 

a definite crystalline structure. 

 A crystal is a solid in which the atoms are arranged in a repeating pattern. 

 Minerals form from magma, supersaturated solutions, or from evaporation of soluctions in 

which they are dissolved.  

 Minerals can be identified based on physical and chemical properties. 

 The most reliable way to identify a mineral is by using a combination of several tests. 

 In silicates, one silicon atom bonds with four oxygen atoms to form a tetrahedron. 

 Major mineral groups include silicates, carbonates, oxides, sulfides, sulfates, halides, and 

native elements.  

 An ore contains a valuable substance that can be mined  at a profit, 

 Gems are valuable minerals that are prized for their rarity and beauty. 

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 

 Laboratory activities 

 

Assessments 
 Classwork and homework 

 Laboratory Reports 

 Quizzes 

 Tests 

21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 

x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 



 Social Studies 

 Language Arts 

 Fine Arts 

 Geography 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 
 
  



Time Frame 1 week 

Topic 
Igneous Rocks 

Essential Questions 

 What are igneous rocks and how are they formed? 

 How are igneous rocks classified? 

Enduring Understandings 

 Igneous rocks are the rocks that form when molten material cools and crystallizes. 

 Classification of igneous rocks is based on mineral composition and texture. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 Magma consists of molten rock, dissolved gases, and mineral crystals. 

 Magma is classified as basaltic, andesitic, or rhyolitic, based on the amount of silica is 

contains. 

 Different minerals melt and crystallize at different temperatures. 

 Bowen’s reaction series defines the order in which minerals crystallize from magma. 

 Igneous rocks ultrabasic, basaltic, intermediate, or granitic. 

 The rate of cooling determines crystal size. 

 Ores often occur in pegmatites. Diamonds occur in kimberlites. 

 Some igneous rocks are used as building materials because of their strength, durability, and 

beauty.   

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 

 Laboratory activities 

 

Assessments 
 Classwork and homework 

 Laboratory Reports 

 Quizzes 

 Tests 

21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 

x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 

 Social Studies 



 Language Arts 

 Fine Arts 

 Geography 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 
 
  



Time Frame 1.5 weeks 

Topic 
Sedimentary and Metamorphic Rocks 

Essential Questions 

 How are sedimentary rocks formed? 

 How can different types of sedimentary rocks be described? 

 What are different types and causes of metamorphism? 

Enduring Understandings 

 Sediments produced by weathering and erosion form sedimentary rocks through the process 

of lithification. 

  Sedimentary rocks are classified by their mode of formation. 

 Metamorphic rocks from when preexisting rocks are exposed to increases in temperature 

and pressure and to hydrothermal solutions. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 The processes of weathering, erosion, deposition, and lithification form sedimentary rocks. 

 Sediments are lithified into rock by the processes of compaction and cementation. 

 Fossils are the remains or other evidence of once-living organisms that are often preserved 

in sedimentary rock. 

 Sedimentary rocks might contain features such as horizontal bedding, cross-bedding, and 

ripple marks. 

 Sedimentary rocks can be clastic, chemical, or biochemical. 

 Clastic rocks form from sediments and are classified by particle size and shape. 

 Chemical rocks form primarily from minerals precipitated from water. 

 Biochemical rocks form from the remains of once-living organisms. 

 Sedimentary rocks provide geologists with information about surface conditions that existed 

in Earth’s past. 

 The three main types of metamorphism are regional, contact, and hydrothermal. 

 The texture of metamorphic rocks can be foliated or nonfoliated. 

 During metamorphism, new mineral form that are stable under the increased temperature 

and pressure conditions. 

 The rock cycle is the set of processes through which rocks continuously change into other 

types of rocks. 

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 

 Laboratory activities 

 



Assessments 
 Classwork and homework 

 Laboratory Reports 

 Quizzes 

 Tests 

21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 

x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 

 Social Studies 

 Language Arts 

 Fine Arts 

 Geography 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 
 
  



Time Frame 1 week 

Topic 
Weathering, Erosion, and Soil 

Essential Questions 

 How do mechanical and chemical weatherings differ? 

 What is the relationship of gravity to all agents of erosion? 

 How does soil form? 

Enduring Understandings 

 Weathering breaks down materials on or near the Earth’s surface. 

 Erosion transports weathered materials across Earth’s surface until they are deposited. 

 Soil forms slowly as a result of mechanical and chemical processes. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 Mechanical weathering changes a rock’s size and shape. 

 Frost wedging and exfoliation are forms of mechanical weathering. 

 Chemical weathering changes the composition of a rock. 

 The rate of chemical weathering depends on the climate, rock type, surface area, and 

topography. 

 The processes of erosion and deposition have shaped Earth’s landscape in many ways. 

 Gravity is the driving force behind major agents of erosion. 

 Agents of erosion include running water, waves, glaciers, wind, and living things. 

 Soil consists of weathered rock and humus. 

 Soil is either residual or transported. 

 A typical soil profile has O-horizon, A-horizon, B-horizon, and C-horizon. 

 Five factors influence soil formation: climate, topography, parent material, biological 

activity, and time. 

 Characteristics of soil include texture, fertility, and color. 

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 

 Laboratory activities 

 

Assessments 
 Classwork and homework 

 Laboratory Reports 

 Quizzes 

 Tests 

21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 



x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 

 Social Studies 

 Language Arts 

 Fine Arts 

 Geography 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 
  



Time Frame 1 week 

Topic 
Groundwater 

Essential Questions 

 How do groundwater storage and underground movement relate to the water cycle? 

 How does groundwater dissolve and deposit rocks and minerals? 

 How is groundwater withdrawn from aquifers? 

 What are the major problems that threaten the water supply? 

Enduring Understandings 

 Groundwater reservoirs provide water to streams and wetlands wherever that water table 

intersects the surface of the ground. 

 Chemical weathering of limestone by water causes the characteristic topography of karst 

areas. 

 Water is not always available in the quantities and in the locations where it is needed and 

might be compromised by pollution. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 Some precipitation infiltrates the ground to become groundwater. 

 Groundwater is stored below the water table in pore spaces of rocks and sediment. 

 Groundwater moves through permeable layers called aquifers and is trapped by 

impermeable layers called aquicludes. 

 Groundwater emerges from the ground where the water table intersects Earth’s surface. 

 Groundwater dissolves limestone and forms underground caves. 

 Sinkholes form at Earth’s surface when bedrock is dissolved or when caves collapse, 

 Irregular topography caused by groundwater dissolution is called karst topography. 

 The precipitation of dissolved calcite forms stalactites and stalagmites in caves. 

 Wells are drilled into the zone of saturation to provide water. 

 Overpumping of shallow wells produces cones of depression. 

 Artesian wells tap confined aquifers in which water is under pressure. 

 When groundwater withdrawal exceeds recharge, it lowers the water table. 

 The most common sources of groundwater pollution include sewage, landfills, and other 

waste disposal sites.  

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 

 Laboratory activities 

 

Assessments 
 Classwork and homework 



 Laboratory Reports 

 Quizzes 

 Tests 

21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 

x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 

 Social Studies 

 Language Arts 

 Fine Arts 

 Geography 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 
  



Time Frame 1.5 weeks 

Topic 
Plate Tectonics 

Essential Questions 

 What are the lines of evidence that led Wegener to suggest that Earth’s continents have 

moved? 

 What evidence led to the discovery of seafloor spreading? 

 How does the movement of Earth’s tectonic plates result in many geologic features? 

 How is the process of convection explained? 

Enduring Understandings 

 The shape and geology of the continents suggests that they were once joined together 

 Oceanic crust forms at ocean ridges and becomes part of the seafloor. 

 Volcanoes, mountains, and deep sea trenches form at the boundaries between the plates. 

 Convection currents in the mantle cause plate motions. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 The matching coastlines of continents on opposites sides of the Atlantic Ocean suggest that 

the continents were once joined. 

 Continental drift was the idea that continents move around on Earth’s surface. 

 Wegener collected evidence from rocks, fossils, and ancient climates to support his theory. 

 Continental drift was not accepted because there was no explanation for how the continents 

moved or what caused their motion. 

 Studies of the sea floor provided evidence that the ocean floor is not flat or unchanging. 

 Oceanic crust is geologically young. 

 New oceanic crust forms as magma rises at ridges and solidifies.  

 As new oceanic crust forms, the older crust moves away from the ridges. 

 Earth’s crust and rigid upper mantle are broken into large slabs of rock called tectonic 

plates. 

 Plates move in different directions and at different rates over Earth’s surface. 

 At divergent plate boundaries, plates move apart. At convergent plate boundaries, plates 

come together. At transform boundaries, plates slide horizontally past each other. 

 Each type of boundary is characterized by certain geologic features.  

 Convection is the transfer of energy via the movement of heated matter. 

 Convection currents in the mantle result in an energy transfer between Earth’s hot interior 

and cooler exterior. 

 Plate movement results from the processes called ridge push and slab pull. 

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 



 Laboratory activities 

 

Assessments 
 Classwork and homework 

 Laboratory Reports 

 Quizzes 

 Tests 

21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 

x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 

 Social Studies 

 Language Arts 

 Fine Arts 

 Geography 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 
 
  



Time Frame 1.5 weeks 

Topic 
Volcanism 

Essential Questions 

 How do plate tectonics influence the formation of volcanoes? 

 How does magma type influence a volcano’s explosivity? 

 How are features formed from magma that solidified under Earth’s surface described? 

Enduring Understandings 

 The locations of volcanoes are mostly determined by plate tectonics. 

 The composition of magma determines the characteristics of a volcanic eruption. 

 Magma that solidifies below ground forms geologic features different from those formed by 

magma that cools at the surface. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 Volcanism includes all the processes in which magma and gases rise to Earth’s surface. 

 Most volcanoes on land are part of two major volcanic chains: the Circum-Pacific Belt and 

the Mediterranean Belt. 

 Parts of a volcano include a vent, magma chamber, crater and caldera. 

 Flood basalts form when lava flows from fissures to form flat plains or plateaus. 

 There are three major types of volcanoes: shield, composite, and cinder cone. 

 There are three types of magma: basaltic, andesitic, and rhyolitic. 

 Because of their relative silica contents, basaltic magma is the least explosive magma and 

rhyolitic magma is the most explosive. 

 Temperature, pressure, and the presence of water are factors that affect the formation of 

magma. 

 Rock fragments ejected during eruptions are called tephra. 

 Intrusive igneous rocks are classified according to their size, shape, and relationship to the 

surrounding rocks. 

 Most of the Earth’s volcanism happens below the surface. 

 Magma can intrude into rock in different ways, taking different forms when it cools. 

 Batholiths from the core of many mountain ranges. 

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 

 Laboratory activities 

 

Assessments 
 Classwork and homework 

 Laboratory Reports 



 Quizzes 

 Tests 

21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 

x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 

 Social Studies 

 Language Arts 

 Fine Arts 

 Geography 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 
 
  



Time Frame 1  week 

Topic 
Earthquakes 

Essential Questions 

 How are stress and strain defined as they apply to rocks? 

 How does a seismometer work? 

 What are earthquake magnitude and intensity and how are they measured? 

 What factors affect the amount of damage caused by an earthquake? 

Enduring Understandings 

 Faults form when the forces acting on rock exceed the rock’s strength. 

 Seismic waves can be used to make images of the internal structure of the earth. 

 Scientists measure the strength and chart the location of earthquakes suing seismic waves. 

 The probability of an earthquake’s occurrence is determined from the history of earthquakes 

and knowing where and how quickly strain accumulates. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 Stress is force per unit area that acts on a material and strain is the deformation of a material 

in response to stress. 

 Reverse, normal and strike-slip are the major types of faults. 

 The three types of seismic waves are P-waves, S-waves, and surface waves. 

 Seismometers are devices that record seismic wave activity on a seismogram. 

 Travel times for P-waves and S-waves enable scientists to pinpoint the epicenters of 

earthquakes. 

 P-waves and S-waves change speed and direction when they encounter different materials. 

 Analysis of seismic waves provides a detailed picture of the composition of Earth’s interior. 

 Earthquake magnitude is a measure of the energy released during an earthquake and can be 

measured on the Richter scale. 

 Intensity is a measure of the damage caused by an earthquake and is measured with the 

modified Mercalli scale. 

 Data from at least three seismic stations are needed to locate an earthquakes epicenter. 

 Most earthquakes occur in seismic belts which are areas associated with plate boundaries. 

 Earthquake forecasting is based on seismic history and measurements of accumulated strain. 

 Earthquakes cause damage by created vibrations that can shake the Earth. 

 Earthquakes can cause structural collapse, landslides, soil liquefaction, and tsunamis. 

 Seismic gaps are sections along an active fault that have not experienced significant 

earthquakes for a long period of time. 

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 



 Laboratory activities 

 

Assessments 
 Classwork and homework 

 Laboratory Reports 

 Quizzes 

 Tests 

21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 

x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 

 Social Studies 

 Language Arts 

 Fine Arts 

 Geography 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 
 
  



Time Frame 1.5 week 

Topic 
Mountain Building 

Essential Questions 

 How can the elevation distribution of Earth’s surface be described? 

 What are orogenic processes? 

 What are the processes associated with non-boundary mountains? 

Enduring Understandings 

 The height of mountains is controlled primarily by the density and thickness of the crust. 

 Convergence causes the crust to thicken and form mountains belts. 

 Mountains on the ocean floor and some mountains on continents form through processes 

other than convergence. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 The majority of the earth’s elevations are either 0-1 km above sea level or 4-5 km below sea 

level. 

 The mass of a mountain above the earth’s surface is supported by a root that projects into 

the mantle. 

 The addition of mass to Earth’s crust depresses the crust, while the removal of mass from 

the crust causes the crust to rebound in a process called isostatic rebound. 

 Orogeny refers to all of the processes that form mountain belts. 

 Most mountain belts are associated with plate boundaries. 

 Island arc complexes, highly deformed mountains, and very tall mountains form as a result 

of the convergence of tectonic plates. 

 The Appalachian Mountains are geologically ancient; they began to form 700-800 mya. 

 Divergent boundaries, uplift, and faulting produce some of Earth’s mountains. 

 Underwater volcanic mountains at divergent boundaries form Earth’s longest mountain 

chain. 

 Regional uplift can result in the formation of uplifted mountains that are made of nearly 

undeformed layers of rock. 

 Fault-block mountains form when large pieces of the crust are dropped downward between 

normal faults. 

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 

 Laboratory activities 

 

Assessments 
 Classwork and homework 



 Laboratory Reports 

 Quizzes 

 Tests 

21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 

x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 

 Social Studies 

 Language Arts 

 Fine Arts 

 Geography 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 
 
  



Time Frame 1.5 weeks 

Topic 
Fossils and the Rock Record 

Essential Questions 

 Why do scientists need a geologic time scale? 

 How is uniformitarianism defined and why is it important to geology? 

 What are the differences between absolute age-dating and relative age-dating? 

 What are the methods by which fossils are preserved? 

Enduring Understandings 

 Scientists organize geologic time to help them communicate about Earth’s history. 

 Scientists use geologic principles to learn the sequence in which geologic events occurred. 

 Radioactive decay and certain kinds of sediments help scientists determine the numeric age 

of many rocks. 

 Fossils provide scientists with a record of the history of life on Earth. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 Scientists organize geologic time into eons, eras, periods and epochs. 

 Scientists divide time into units based largely on fossils of plants and animals. 

 The Precambrian makes up nearly 90 percent of geologic time.  

 The geologic time scale changes as scientists learn more about the earth. 

 The principle of uniformitarianism states that processes occurring today have been 

occurring since the earth formed. 

 Scientists use geologic principles to determine the relative age of rocks sequences. 

 An unconformity represents a gap of time in the rock record. 

 Geologists use correlation to compare rock layers in different geographic areas. 

 Techniques of absolute-age dating help identify numeric dates of geologic events. 

 The decay rate of certain radioactive elements can be used as a kind of geologic clock. 

 Annual tree rings, ice cores, and sediment deposits can be used to date recent geologic 

events. 

 Fossils provide evidence that species have evolved. 

 Fossils help scientists date rocks and locate reserves of oil and gas. 

 Fossils can be preserved in several different ways. 

 Index fossils help scientists correlate rock layers in the geologic record. 

Learning Activities  
 Worksheets 

 Concept maps and foldables 

 Computer Tutorials 

 Cooperative learning activities 

 Individual learning activities 

 Laboratory activities 

 



Assessments 
 Classwork and homework 

 Laboratory Reports 

 Quizzes 

 Tests 

21
st
 Century Skills  

x Creativity x Critical Thinking x Communication x Collaboration 

x Skills x Information 

Literacy 
x Media Literacy 

Interdisciplinary Connections 
 Mathematics 

 Social Studies 

 Language Arts 

 Fine Arts 

 Geography 

Technology Integration 
 PowerPoint Presentations 

 Data Projection 

 DVD/VHS videos 

 YouTube Content Shorts 

 Streaming Facts on File 

 Laptop Computers  

 Calculators 

 Laboratory Equipment 
 
  



Time Frame 1 week 

Topic 
The Precambrian Earth 

Essential Questions 

 What evidence exists that indicates Earth is 4.6 billion years old? 

 How is the process by which Earth differentiated summarized? 

 How did Earth’s atmosphere and oceans form? 

 How is the experimental evidence showing how life might have begun summarized? 

Enduring Understandings 

 Several lines of evidence indicate that Earth is about 4.56 billion years old. 

 The molten rock of Earth’s early surface formed into crust and then continents. 

 The formations of Earth’s oceans and atmosphere provided a hospitable environment for life 

to begin. 

 Life began on Earth fewer than a billion years after the Earth formed. 

Alignment to NJCCCS 

SCI.9-12.5.1.12,  SCI.9-12.5.2.12,  SCI.9-12.5.4.12 

Key Concepts and Skills 
 Scientists use Earth rocks, zircon crystals, moon rocks, and meteorites to determine Earth’s 

age. 

 Likely heat sources of early Earth were gravitational contraction, radioactivity, and asteroid 

and meteoroid bombardment. 

 Cooling of Earth led to the formation of liquid water. 

 Earth differentiated into specific density zones early in its formation. 

 Plate tectonics caused microcontinents to collide and fuse throughout the Proterozoic. 

 The ancient continent of Laurentia formed as a result of many mountain-building episodes. 

 The formation and breakup of Earth’s first supercontinent occurred during the Proterozoic. 

 Earth’s atmosphere and oceans began forming in earth’s early history. 

 Oxygen gas began to accumulate in the Proterozoic by photosynthesizing cyanobacteria. 

 Evidence for atmospheric oxygen can be found in rocks. 

 The water that filled Earth’s oceans most like came from 2 major sources. 

 Scientists think that life on Earth began between 3.9 and 3.5 bya. 

 Stanley Miller and Harold Urey were the first to show experimentally that organic 

molecules could have formed on early Earth. 

 Scientists have developed several hypotheses to explain how and where life formed. 

 Eukaryotes appeared after prokaryotes. 

 Earth’s multicellular organisms evolved at the end of the Precambrian. 
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 Concept maps and foldables 
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