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Summary
 

In this unit of study, students develop understandings of the effects of weathering and the rate of erosion by 
water, ice, wind, or vegetation. In this unit of study, students apply their knowledge of natural Earth processes 
to generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans. In 
order to describe patterns of Earth’s features, students analyze and interpret data from maps. Students will also 
explore the effects of environmental factors such as climate change on the processes that shape the earth.

 

The crosscutting concepts of patterns, cause and effect, and the influence of engineering, technology, and 
science on society and the natural world are called out as organizing concepts for these disciplinary core ideas. 
Students are expected to demonstrate grade-appropriate proficiency in planning and carrying out 
investigations, analyzing and interpreting data, and constructing explanations and designing solutions. 
Students are also expected to use these practices to demonstrate understanding of the core ideas.

 

 

This unit will be taught utilizing Earth Science: Soil, Rocks and Landforms FOSS program kit.

 

Revision Date: July 2026

Essential Questions/ Enduring Understandings
Essential Questions: 

• How does the Earth change over time?
• What can land and rock formations tell us about the past?
• How can we engineer ways to protect humans from natural Earth?
• How can evidence of the effects of weathering or the rate of erosion by water, ice, wind, or vegetation 

be observed or measured?
• How do weathering and erosion affect the Earth’s surface?
• How do forces within and outside the earth change its surface?
• How can we prevent erosion/weathering?
• Why are Earth’s landforms where they are?
• What patterns can be noticed on Earth’s surface? 



 

Enduring Understandings: 

• Local, regional, and global patterns of rock formations reveal changes over time due to earth forces, 
such as earthquakes. The presence and location of certain fossil types indicates the order in which rock 
layers are formed.  

• Rainfall helps shape the land and affects the types of living things found in a region. Water, ice, wind, 
living organisms, and gravity break rocks, soils, and sediments into smaller particles and move them 
around.

• The locations of mountain ranges, deep ocean trenches, ocean floor structures, earthquakes, and 
volcanoes occur in patterns.  Most earthquakes and volcanoes occur in bands that are often along the 
boundries between continents and ocaens. Major mountain chains form inside continents or near their 
edges. Maps can help locate the different land and water features areas of Earth. 

• Living things affect the physical characteristics of their regions. 
• Energy and fuels that humans use are derived from natural resources and their use affects the 

environment in multiple ways. Some resources are renewable over time and others are not. 
• A variety of hazards result from natural processes (ex. earthquakes, tsunamis, volcanic eruptions). 

Humans cannot eliminate the hazards but can take steps to reduce their impacts.

Objectives
Students will know that...

• Rainfall helps to shape the land and affects the types of living things found in a region.
• Water, ice, wind, living organisms, and gravity break rocks, soils, and sediments into smaller particles 

and move them around. 
• Living things affect the physical characteristics of their regions (weathering or erosion).
• Cause and effect relationships are routinely identified, tested, and used to explain change. (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.)

• Local, regional, and global patterns of rock formations reveal changes over time due to earth forces, 
such as earthquakes.

• The presence and location of certain fossil types indicate the order in which rock layers were formed.
• The earth has changed over time and observe the changes in the nature around them.
• The locations of mountain ranges, deep ocean trenches, ocean floor structures, earthquakes, and 

volcanoes occur in patterns.
• Most earthquakes and volcanoes occur in bands that are often along the boundaries between continents 

and oceans.
• Major mountain chains form inside continents or near their edges. Maps can help locate the different 

land and water features areas of Earth.
• When and why natural disasters such as floods, tsunamis and earthquakes occur.
• A variety of hazards result from natural processes (e.g., earthquakes, tsunamis, volcanic eruptions). 

Humans cannot eliminate the hazards but can take steps to reduce their impacts. 



• Which natural disasters Cranford, Union County , New Jersey and the US are most prone to.

 

Students will be skilled at... 

• Asking questions and defining problems
• Developing and using models
• Planning and carrying out investigations
• Analyzing and interpreting data
• Using mathematics and computational thinking
• Constructing explanations and designing solutions
• Engaging in argument from evidence
• Obtaining, evaluating and communicating information

Learning Plan
Soils, Rocks and Landforms

 

FOSS Investigation 1-Soils and Weathering

Part 2 Physical Weathering: Students will begin to explore how large masses of rock break into smaller pieces. 
They tumble rocks and freeze water to see how these two types of physical weathering can break rocks. At the 
end of the investigation students should understand that weathering is the process of breaking down rocks into 
smaller pieces. They should also understand that wind, vegetation, and water (freezing/thawing, running 
water) cause rock to weather. Students will bee introduced to the terms conglomerate, granite, abrasion, they 
do not need to be memorized. The focus word they should know is “weathering” 

 

To assess you can use evidence in student notebook for example the response to the freezing investigation, or  
the suggested question in the FOSS text: How do big rocks break into smaller rocks?

Investigation 1 I-Check question: 2, 3a, 5,  and 6 

 

BrainPOP- Weathering: Where do soil and sand come from? In this BrainPOP movie, Tim and Moby 
introduce you to the fundamentals of weathering. Discover how rocks break down into soil and how slow, 
natural forces can actually change the shape of Earth’s surface. You’ll learn the four causes of mechanical 
weathering, as well as the difference between mechanical and chemical weathering. You can also find out 
about some of the cool natural phenomena that chemical weathering can cause — like caves!

 

 



 

FOSS Investigation 2-Landforms

Part 1 Erosion and Deposition: Students use stream tables to observe that water moves earth materials from 
one location to another. After running a volume of water through a stream table, students shake a vial 
containing a sample of earth material mixed with water to observe the rate at which different particle sizes of 
earth material settle out. At the end of the investigation, students should know that wind and water can cause 
weathered rock to move from place to place (erosion) and settle (deposition).  Try to have the students first use 
their own words to generate observations/ideas, then you can provide the “Landform Vocabulary” sheet to 
help students describe their observations in the stream table, but they do not need to memorize the 
definitions. Students do not need to know the rate in which different sediments settle. (Part 1, Step 11-12), so 
this can be cut out for time (if needed). It would be beneficial for students to do this for the purpose of making 
claims (inferences) based on evidence.

 

To assess at the end of this investigation use Investigation 2 I-Check (at the end of the investigation) and/or 
a Notebook Check, such as looking at the students stream table observations/answers to questions, etc.

 

BrainPOP- Erosion: Drip, drip, drip. Just a little bit of water can wear down rock if you give it enough time! 
Let Tim and Moby show you just how that happens in this BrainPOP movie on erosion. They’ll introduce you 
to the types of forces that can cause erosion; show you the many kinds of features that erosion can form on the 
landscape; and explain how weathering and sandblasting leave their mark on both natural and man-made 
monuments. You’ll also learn about the important role that plants play in the erosion process and discover how 
a few waves can reshape an entire continent. Hurry and watch this movie before it washes away!

 

Part 2 Stream Table Investigations: Students continue to learn how environmental variables can effect erosion 
and deposition. The investigate the variables of slope and water volume (flood). Then they plan and conduct 
their own stream table investigations. At the end of the investigation, students should know that the rate of 
erosion is affected by factors such as the slope of the land, the volume of water, speed of the wind, or amount 
of vegetation. Students can test different variables and make observations about how they affect the rate of 
erosion.  The focus should not be on knowing how each landform was created, rather that the rate and volume 
of water flow affects erosion and deposition.  This is a great way to have students use their science and 
engineering practices (Carry out Investigations). Every student does not need to test every one of these factors. 
You can jigsaw and have the students share their findings.

 

To assess at the end of this investigation use a Notebook Check for instance the student response to the 
question posed in the FOSS text: How does slope affect erosion and deposition? and /or the Investigation-2 
response sheet No. 13-Notebook Master

 

Part 3 Schoolyard Erosion and Deposition: Students consider. whether erosion and deposition are happening in 
their own schoolyard. They look for evidence of erosion and for locations where deposition is in evidence. 
They simulate a rainstorm by pouring water on to various outdoor surfaces. At the end of th investigation, 
students should know that evidence of weathering and erosion can be seen all around us. Students can make 



observations about where they can see evidence of changes to earth’s surface. This may be a difficult 
investigation since we are doing it in the winter. Instead, you can emphasize how ice is a factor. Possibly look 
at potholes, measure them and then again at the end of the winter.

To help students compare multiple solutions to reduce the impacts of natural Earth processes on humans, they 
can complete the Erosion Challenge (linked in the materials section). You can simplify this design challenge if 
you don’t want to do the budget part, or if you want to modify the materials.

 

To assess at the end of this investigation use a Notebook Check, look at notes/observations taken  during the 
schoolyard exploration response to the question in the FOSS text: Where are erosion and deposition happening 
in our schoolyard? Also, the 'Erosion Challenge' if used. 

 

Part 4 Fossil Evidence: Students think about what happens to and in sediments over long periods of time as 
sediments layer on top of each other. Students watch a video, make models, and read an article to learn about 
how sedimentation processes can result in fossils. They learn how fossils provide evidence of life and 
landscapes from the past.  Students do not really need to know how fossils are formed.

Students should have the opportunity to interpret and draw conclusions from fossil evidence. It will be 
beneficial for them to analyze samples of fossils, or pictures of fossils. You can simulate a fossil “dig” by 
giving images of fossils and saying where they came from. Students can then infer about how Earth has 
changed over time. (See Sample idea in the Materials Section 'The Great Fossil Find')

 

To assess at the end of this investigation use a Notebook Check.  For interpreting fossil evidence, you can use 
the 'Great Fossil Find'.

 

 

 Investigation 2 I-Check Questions: 1,  3, 4, 5,  and 6. 

 

 

BrainPOP- Fossils: How do we know what dinosaurs looked like? Or our ape-like ancestors? Well, as Tim 
and Moby will show you in this BrainPOP movie, the answer lies in the fossil record! BrainPOP’s dynamic 
duo will teach you the difference between a body fossil, which you might find in a tar pit, and a trace fossil, 
which might be as simple as a set of footprints. You’ll find out how these amazing relics of the distant past are 
formed, and why they’re so rare. You’ll also learn how the forces of time, heat, and pressure can turn trees 
into coal! And finally, you’ll see how careful examination of the fossil record can teach us a great deal about 
the history of our planet. No time for love, Dr. Jones--click on this movie and learn! 

 

 



FOSS Investigation 3-Mapping Earth's Surface

Part 1 Making a Topographic Map: Students will build a model mountain of Mount Shasta by stacking and 
orienting six foam layers. They trace outlines of the six pieces onto paper, creating a topographic map of the 
mountian. Students should understand that maps can be used to notice patterns of features on Earth’s 
surface. While students do not necessarily need to know how to construct a topographic map, this activity will 
help them better understand how to read a topographic map. 

 

To assess at the end of this investigation use a Notebook Check. 

 

Part 2 Drawing a Profile: Students use their topographic maps to produce two-dimensional profiles, or cross-
sections of their foam mountain. The profile reveals a side view of Mount Shasta, a dormant volcano. Students 
gather information about volcanoes from a video. Students should understand that maps can be used to notice 
patterns of features on Earth’s surface. These lessons are not specifically indicated in the standards, but might 
still be beneficial in helping students really see how we can find evidence of change over time.  Mount St 
Helens should provide students with an example of earth’s processes at work.

To assess at the end of this investigation use a Notebook Check.

 

 

Part 3 Mount St. Helens Case Study: Optional: If there is time left at the end of unit or year, you can go back 
to this.  Students compare two topographic maps and have a short debate about whether or not they show the 
same mountain. After learning that the two topo maps are the same mountain, they draw profiles of Mount St. 
Helens before and after its devastating eruption in 1980. Students watch  a USGS video that explains how 
scientists were involved in predicting the eruption.  

 

To assess at the end of this investigation use a Notebook Check.

Part 4 Rapid Changes to Earth's Surface: Students think about the processes that cause rapid changes to Earth's 
surface: landslides, earthquakes, floods, and volcanoes. Students should understand that some changes to Earth 
happen more quickly than others. 

 

Students should also describe patterns of Earth’s features: Use latitude/longitude coordinates to plot volcanoes 
and earthquakes on earth- Make observations about where they are located (they are located close together, 
mainly on the borders of continents- You can tell them about tectonic plates, but it is not necessary for them to 
know about them. There is an activity in the materials section that support this. 

To assess you can use I-Check questions. You can also use the 'Erosion challenge' or 'Design Challenge: 
Earthquake Resistant Building' located in the materials section. This challenge can also be used for science 
and engineering. 

Investigation 3 I-Check Questions:  2a,  2b,  4, 5,  6, and 7



 

 

Optional Engineering Design Challenge (Lesson plan provided in "Materials" section 

Assessment
Formative: teacher observation, student responses during lessons, exit tickets, science notebook 
questions/observations, 

 

Summative: investigation response sheets,  science notebooks, quizzes, Survey/Posttest Questions: 1, 2, 3, 4, 
5, 6, and 12

 

Benchmark: iChecks ,Science Notebook

 

Alternative: oral presentation with visual model such as a Google slideshow to demonstrate understanding of 
concepts, drawing models, FOSS extensions 

Standards

P.1 Act as a responsible and contributing community members and employee. 

9.2.5.CAP.1 Evaluate personal likes and dislikes and identify careers that might be suited to personal 
likes. 

P.3 Consider the environmental, social and economic impacts of decisions. 

P.4 Demonstrate creativity and innovation. 

P.5 Utilize critical thinking to make sense of problems and persevere in solving them. 

P.6 Model integrity, ethical leadership and effective management. 

P.8 Use technology to enhance productivity increase collaboration and communicate 
effectively. 

P.9 Work productively in teams while using cultural/global competence. 

4.M.A Solve problems involving measurement and conversion of measurements from a larger 
unit to a smaller unit 

RI.IT.3.3 Describe the relationship between a series of historical events, scientific ideas or concepts, 
or steps in technical procedures in a text, using language that pertains to time, sequence, 
and cause/effect. 

RL.TS.3.4 Utilize and reference features of a text when writing or speaking about a text, referring to 



parts of stories, dramas, and poems, using terms such as chapter, scene, and stanza; 
describe how each successive part builds on earlier sections. 

4.DL.A Organize data and understand data visualizations 

4.DL.B Represent and interpret measurement data 

SL.PE.3.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and 
teacher led) with diverse partners on grade 3 topics and texts, building on others’ ideas 
and expressing their own clearly. 

SL.ES.3.3 Ask and answer questions about information from a speaker, offering appropriate 
elaboration and detail. 

SL.AS.3.6 Speak in complete sentences when appropriate to task and situation in order to provide 
requested detail or clarification. 

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. 

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. 

Constructing explanations and designing solutions in 3–5 builds on K–2 experiences and 
progresses to the use of evidence in constructing explanations that specify variables that 
describe and predict phenomena and in designing multiple solutions to design problems. 

Identify the evidence that supports particular points in an explanation. 

ESS1.C The History of Planet Earth 

Local, regional, and global patterns of rock formations reveal changes over time due to 
earth forces, such as earthquakes. The presence and location of certain fossil types 
indicate the order in which rock layers were formed. 

Patterns can be used as evidence to support an explanation. 

4-ESS2 Earth’s Systems 

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. 

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. 

Planning and Carrying Out Investigations 

Planning and carrying out investigations to answer questions or test solutions to problems 
in 3–5 builds on K–2 experiences and progresses to include investigations that control 
variables and provide evidence to support explanations or design solutions. 

Make observations and/or measurements to produce data to serve as the basis for 
evidence for an explanation of a phenomenon. 

ESS2.A Earth Materials and Systems 

Rainfall helps to shape the land and affects the types of living things found in a region. 
Water, ice, wind, living organisms, and gravity break rocks, soils, and sediments into 
smaller particles and move them around. 

Cause and Effect 

4-ESS2-2 Analyze and interpret data from maps to describe patterns of Earth’s features. 

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. 

Analyzing and Interpreting Data 



Analyzing data in 3–5 builds on K–2 experiences and progresses to introducing 
quantitative approaches to collecting data and conducting multiple trials of qualitative 
observations. When possible and feasible, digital tools should be used. 

Analyze and interpret data to make sense of phenomena using logical reasoning. 

ESS2.B Plate Tectonics and Large-Scale System Interactions 

The locations of mountain ranges, deep ocean trenches, ocean floor structures, 
earthquakes, and volcanoes occur in patterns. Most earthquakes and volcanoes occur in 
bands that are often along the boundaries between continents and oceans. Major 
mountain chains form inside continents or near their edges. Maps can help locate the 
different land and water features areas of Earth. 

Patterns can be used as evidence to support an explanation. 

Examples of renewable energy resources could include wind energy, water behind dams, 
and sunlight; non-renewable energy resources are fossil fuels and fissile materials. 
Examples of environmental effects could include loss of habitat due to dams, loss of 
habitat due to surface mining, and air pollution from burning of fossil fuels. 

Obtaining, Evaluating, and Communicating Information 

Obtaining, evaluating, and communicating information in 3–5 builds on K–2 experiences 
and progresses to evaluating the merit and accuracy of ideas and methods. 

ESS3.A Natural Resources 

Energy and fuels that humans use are derived from natural sources, and their use affects 
the environment in multiple ways. Some resources are renewable over time, and others 
are not. 

Cause and Effect 

4-ESS3-2 Generate and compare multiple solutions to reduce the impacts of natural Earth processes 
and climate change have on humans. 

Examples of solutions could include designing an earthquake resistant building and 
improving monitoring of volcanic activity. 

Constructing Explanations and Designing Solutions 

Constructing explanations and designing solutions in 3–5 builds on K–2 experiences and 
progresses to the use of evidence in constructing explanations that specify variables that 
describe and predict phenomena and in designing multiple solutions to design problems. 

Generate and compare multiple solutions to a problem based on how well they meet the 
criteria and constraints of the design solution. 

ESS3.B Natural Hazards 

A variety of hazards result from natural processes (e.g., earthquakes, tsunamis, volcanic 
eruptions). Humans cannot eliminate the hazards but can take steps to reduce their 
impacts. 

ETS1.B Developing Possible Solutions 

Testing a solution involves investigating how well it performs under a range of likely 
conditions. 

Cause and effect relationships are routinely identified, tested, and used to explain change. 

Materials
Core Book List 

 

https://www.cranfordschools.org/apps/pages/index.jsp?uREC_ID=1774932&type=d&pREC_ID=2180338


FOSS kit- Unit 2: Soils, Rocks, and Landforms

 

Discovery Education

 

Science notebook for assessment and journaling

 

Mystery Science

 

Brain Pop

 

Optional Culminating Engineering Design Plan

Integrated Accommodations and Modifications, Special Education students, English 
Language Learners, At-Risk students, Gifted and Talented students, Career Education, 
and those with 504's
https://docs.google.com/spreadsheets/d/1ivmYc4cqSjzCUCsZZkB5876Nnt42FhFxq92_3Tx8TOg/edit?usp=sh
aring

https://docs.google.com/document/d/1K__tMmE_fCBv0zu3zaVcG-11hNuziPWTLx4jMJA1A0M/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1ivmYc4cqSjzCUCsZZkB5876Nnt42FhFxq92_3Tx8TOg/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1ivmYc4cqSjzCUCsZZkB5876Nnt42FhFxq92_3Tx8TOg/edit?usp=sharing

