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Introduction 
This unit focuses on Earth’s composition and the processes that shape it over time. Geologists investigate Earth’s layers: the inner core, outer 
core, mantle, and crust. Earth’s crust is not one solid thing; it is divided into huge parts, each of which moves independently over time. The 
ocean lies over much of the crust. Both land on the surface of Earth and the ocean’s solid seafloor have features such as mountains, 
volcanoes, and flat areas. 

By studying rocks, rock layers, and fossils, geologists have found evidence that the structure of Earth’s surface has changed over time. Many 
processes, including weathering and erosion, change Earth over time. Mountains may be formed when large parts of Earth’s crust push 
against each other. 

Some natural geological events that change Earth’s surface—such as earthquakes, tsunamis, volcanic eruptions, and mudslides—can be 
hazardous to people. Understanding the large-scale processes behind these events can help people engineer safeguards, such as 
earthquake-resistant buildings, that consider potential damage and danger. Communities also develop preparedness plans to help minimize 
the effects of natural hazards and to protect people in cases of emergency. 

Notes to Teachers and Curriculum Planners 

This unit introduces Grade 4 students to real-world examples and fundamental concepts that will be explored in greater depth in later grades. 
Students will learn about how changes on Earth’s surface affect people and will research the causes of geologic events that occur in their 
area, often due to large-scale system interactions on our planet. The following are preliminary considerations for planning and instruction 
relative to this unit:  

● The study of geology is addressed here as a project-based learning (PBL) unit. Read more about project-based and problem-based 
learning on page 3 of the Teacher Guide.  

● This unit introduces students to rock layers and patterns of rock formations as evidence of change; however, assessments do not 
include identification or memorization of specific steps in the rock cycle.  

● Assessment of students’ understanding that Earth changes over time is also limited to relative time and does not include specific 
definitions of geologic time periods/ages.  

● Learning and research in this unit will prepare students for CKSci Grade 5 Unit 3, Modeling Earth’s Systems, which explores interactions 
between Earth’s different “spheres,” such as the geosphere/ atmosphere/hydrosphere.  

● This unit also prepares students for Grade 5 Unit 3 Earth’s Systems, which explores interactions between Earth’s systems, including 
how the geosphere interacts with other systems such as the atmosphere and hydrosphere. 
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2019 CORE KNOWLEDGE 
SCIENCE SEQUENCE SUGGESTED LEARNING OBJECTIVES LANGUAGE OF INSTRUCTION 

The Sequence guidelines identify specific 
content and skills for building knowledge 
coherently from grade to grade. 

These suggested learning objectives may be modified 
to meet state and local standards as well as the needs 
of specific schools and classrooms. 

This word list provides a sampling of the vocabulary 
to which students should be repeatedly exposed 
during instruction. The list is not intended for use in 
isolated drill or memorization. 

A. Features of the Earth 
 
   Earth’s layers 

● Geologists: scientists who study 
Earth’s surface and its interior, and 
the processes that change it 

● Earth’s layers: crust, mantle, outer 
core, and inner core 

● Outer layers of the Earth move very 
slowly 

 
Earth’s changing surface 
● Features of Earth’s surface include: 

o Mountains and mountain 
ranges 

o Seamounts and ocean 
trenches 

o Volcanoes 
● Geologists use different kinds of 

maps to study patterns of Earth’s 
changing surface. 

NGSS references: 
● DCI ESS2.A: Earth Materials and 

Systems 
● DCI ESS2.B: Plate Tectonics and Large-

Scale System Interactions 
● Crosscutting Concept: Patterns 

 
 
 
 
 

 
 

● Define geology.  
● Provide examples of what geologists 

study. 
● Interpret maps to discern patterns of 

major geologic features of Earth’s 
surface. 

● Describe major features of Earth’s 
surface. 

● Identify and describe four layers of the 
Earth. 

● Create and use a model to show Earth’s 
layers. 

 

 
 
crust 
Earth’s surface/interior 
geologist 
geology/geologic 
layers 
inner core 
outer core 
mantle  
map 
plate 
boundary 
mountain 
volcano 
seamount 
trench 
scale/size/time 
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B. Evidence That Earth’s Surface Has 
Changed Over Time 

 
● Rocks and rock layers provide 

evidence of how Earth’s surface has 
changed over time. 

o By studying the evidence in 
rocks and rock layers, 
geologists can create 
models of what Earth was 
like in the past.  

o Different types of rock: 
sedimentary, metamorphic, 
igneous 

● Fossils (the preserved remains or 
impressions of once-living things) 
are often found in and among rocks 
layers. 

o Fossils provide evidence 
that Earth’s surface has 
changed over time. 

NGSS references: 
● 4-ESS1-1 
● 4-ESS2-2 
● DCI ESS1.C: History of the Planet Earth 
● DCI ESS2.A: Earth Materials and 

Systems 
● DCI ESS2.B: Plate Tectonics and Large-

Scale System Interactions 
 

 
 
 

● Compare three different types of rocks: 
sedimentary, metamorphic, and igneous.  

● Create and use a model to show how 
rock layers can provide evidence for 
change in the Earth’s surface over time. 

● Explain what fossils are and what 
geologists can learn from them. 

● Interpret fossil evidence to show that 
Earth’ surface has changed over time. 

 

 
 
 
change over time 
Earth’s surface 
evidence 
agent (of change) 
fossils 
geologist 
survey 
rock 
layer 
surface features 
types of rocks 
classify 
igneous 
sedimentary/sediment 
metamorphic 
molten 

 

C. Processes That Change Earth’s 
Surface 

 
● Different processes create and 

break down different types of 
mountains.  

 
 

● Describe a change over time in Earth’s 
surface that led to the formation of 
mountains. 

 
 
change over time 
surface/interior 
erosion 
mountain building 
movement of Earth’s crust 
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o Some mountains form when 
blocks of the Earth’s 
surface press against one 
another. 

● Weathering: the breaking down of 
rocks on Earth’s surface 

o Agents of weathering 
include wind, water, ice, 
plants, and animals  

● Erosion: the movement of rocks and 
soil primarily caused by wind, water, 
or ice in the form of glaciers 

NGSS references: 
● 4-ESS2-1 
● DCI ESS2.A: Earth Materials and 

Systems 
● DCI ESS2.C: Biogeology 

● Explain different ways in which 
weathering can break down rocks. 

● Construct a graphic representation to 
provide evidence of the effects of 
weathering by various phenomena.  

● Explain what erosion is and how erosion 
changes Earth’s surface. 

 

process 
weathering 
wind/water/ice 

 

D. How Geologic Events Can Affect 
People 

 
Geologic events that can affect humans 

● Earthquakes and tsunamis 
● Volcanoes: ash clouds and lava 

flows 
● Avalanches and mudslides  

   
Protecting people from geological hazards 

● Building hazard-resistant 
structures (e.g., designed to 
withstand earthquakes or 
flooding)   

● Using data and tools to predict 
disasters 

NGSS references: 
● 4-ESS3-2 
● DCI ESS3.B: Natural Hazards 

 
 
 
 

● Identify types of geological hazards and 
natural disasters and some of their 
consequences.  

● Describe an existing engineering solution 
to protect people from geological natural 
hazards.  

● Plan and develop a model solution to 
reduce the effects of one kind of geologic 
event (such as an earthquake, tsunami, 
or volcano). 

 

 
 
 
 
natural disaster 
hazard 
flood 
erosion 
landslide 
mudslide 
tsunami 
avalanche 
sinkhole 
hazard-resistant 
earthquake 
magnitude 
seismic 
volcano 
magma 
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● DCI ETS1.B Designing Solutions to 
Engineering Problems [see also 3-5-
ETS1-2] 

lava (flow) 
eruption 
problem 
solution 
engineer 
engineering solutions 

 
 

Possible Science Biographies 

Charles Lyell: popularized the concept that Earth was shaped by the same forces in the past as those experienced today 
Charles F. Richter: developed the Richter scale for measuring earthquake magnitude 
Lonnie Thompson: study of glaciers and their movement/melting that shaped the landscape 
Teams of researchers working on earthquake-resistant buildings/designs, for example in Japan, California, and elsewhere 
 

As noted above, this unit references all standards that are a part of the Next Generation Science Standards Topic 4. Earth's Systems: 

4-ESS1-1. Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for changes in a landscape 
over time. [Clarification Statement: Examples of evidence from patterns could include rock layers with marine shell fossils above rock layers with plant 
fossils and no shells, indicating a change from land to water over time; and, a canyon with different rock layers in the walls and a river in the bottom, 
indicating that over time a river cut through the rock.] [Assessment Boundary: Assessment does not include specific knowledge of the mechanism of rock 
formation or memorization of specific rock formations and layers. Assessment is limited to relative time.] Evidence Statements 

4-ESS2-1. Make observations and/or measurements to provide evidence of the effects of weathering or the rate of erosion by water, ice, 
wind, or vegetation. [Clarification Statement: Examples of variables to test could include angle of slope in the downhill movement of water, amount of 
vegetation, speed of wind, relative rate of deposition, cycles of freezing and thawing of water, cycles of heating and cooling, and volume of water flow.] 
[Assessment Boundary: Assessment is limited to a single form of weathering or erosion.] Evidence Statements 

4-ESS2-2. Analyze and interpret data from maps to describe patterns of Earth’s features.  [Clarification Statement: Maps can include topographic 
maps of Earth’s land and ocean floor, as well as maps of the locations of mountains, continental boundaries, volcanoes, and earthquakes.] Evidence 
Statements 

4-ESS3-2. Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans.* [Clarification Statement: 
Examples of solutions could include designing an earthquake resistant building and improving monitoring of volcanic activity.] [Assessment Boundary: 
Assessment is limited to earthquakes, floods, tsunamis, and volcanic eruptions.] Evidence Statements 
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