
Fourth Grade Science - Unit 1 

Unit Title: What is Our Evidence That We Live on a Changing Earth? Duration: September - October (20 sessions) 

Stage 1: Desired Results 

Established Goals: 
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.] 
 
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.] 
 
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.] 
 
4-ESS-3-2: 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.] 
 
4-PS4-1: Develop a model of waves to describe patterns in terms of amplitude and wavelength and that waves can cause objects to move.  [Clarification 
Statement: Examples of models could include diagrams, analogies, and physical models using wire to illustrate wavelength and amplitude of waves.] 
[Assessment Boundary: Assessment does not include interference effects, electromagnetic waves, non-periodic waves, or quantitative models of 
amplitude and wavelength.] 
 
3-5-ETS1-1:  Define a simple design problem reflecting a need or want that includes specified criteria for success and constraints on materials, time, 
and cost. 
 

Science and Engineering Practices 
 

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. 

● Identify the evidence that supports particular 
points in an explanation. 

● Generate and compare multiple solutions to a 
problem based on how well they meet the criteria 

Disciplinary Core Ideas 
 

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. 

 
ESS2.A: Earth Materials and Systems 

● Rainfall helps to shape the land and affects the 

Cross Cutting Concepts 
 

Patterns 
● Patterns can be used as evidence to support 

an explanation. 
● Similarities and differences in patterns can be 

used to sort, classify, and analyze simple rates 
of change for natural phenomena. 

 
  
Scientific Knowledge Assumes an Order and 
Consistency in Natural Systems 



and constraints of the design solution. 
●  

 
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. 

 
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. 

 
 
Developing and Using Models 
Modeling in 3–5 builds on K–2 experiences and progresses 
to building and revising simple models and using models to 
represent events and design solutions. 

● Develop a model using an analogy, example, 
or abstract representation to describe a 
scientific principle. 

  
Scientific Knowledge is Based on Empirical Evidence 

● Science findings are based on recognizing 
patterns. 

 
Asking Questions and Defining Problems 
Asking questions and defining problems in 3–5 builds on 
grades K–2 experiences and progresses to specifying 
qualitative relationships. 

● Define a simple design problem that can be 
solved through the development of an object, 
tool, process, or system and includes several 
criteria for success and constraints on 
materials, time, or cost. 

 
 
 

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. 

 
ESS2.E: Biogeology 

● Living things affect the physical characteristics 
of their regions. 

 
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. 

 
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. (Note: This Disciplinary Core Idea can 
also be found in 3.WC.) 

 
ETS1.B: Designing Solutions to Engineering Problems 

● Testing a solution involves investigating how 
well it performs under a range of likely 
conditions. (secondary) 

 
PS4.A: Wave Properties 

● Waves, which are regular patterns of motion, 
can be made in water by disturbing the surface. 
When waves move across the surface of deep 
water, the water goes up and down in place; 
there is no net motion in the direction of the 
wave except when the water meets a beach. 
(Note: This grade band endpoint was moved 
from K–2.) 

● Waves of the same type can differ in amplitude 
(height of the wave) and wavelength (spacing 
between wave peaks). 

 
ETS1.A: Defining and Delimiting Engineering Problems 

● Possible solutions to a problem are limited by 

● Science assumes consistent patterns in natural 
systems. 

Cause and Effect 
● Cause and effect relationships are routinely 

identified, tested, and used to explain change. 
 
Influence of Engineering, Technology, and Science on 
Society and the Natural World 

● Engineers improve existing technologies or 
develop new ones to increase their benefits, to 
decrease known risks, and to meet societal 
demands. 

● People’s needs and wants change over time, 
as do their demands for new and improved 
technologies. 

 



available materials and resources (constraints). 
The success of a designed solution is 
determined by considering the desired features 
of a solution (criteria). Different proposals for 
solutions can be compared on the basis of how 
well each one meets the specified criteria for 
success or how well each takes the constraints 
into account. 

 

  

Transfer  

Transfer Goal: Students will use their learning to analyze and explain how the landscapes on Earth changed over long periods of time. 

Meaning 

Enduring Understandings:  
Students will understand: 

● Volcanoes and earthquakes affect the environment by causing 
damage to vegetation ecosystems, damage or collapse buildings and 
other structures, and can cause flooding of coastlines. 

● Volcanoes could cause problems to humans such as breathing 
problems, damage or collapse buildings and other structures (such as 
roads), and flooding at the coastlines. 

● A variety of hazards result from natural processes (such as 
earthquakes, floods, tsunamis, and volcanic eruptions.  

● Both volcanoes and earthquakes can cause tsunamis which can move 
materials around, sometimes long distances.  

● Engineers improve existing technologies or develop new ones to 
increase benefits, decrease known risks, and meet societal demands.  

● Humans cannot stop hazards from occurring but we can take steps to 
reduce their impact. 

● Weathering, erosion, and deposition are considered Earth processes. 
● Weathering and erosion break rocks, soils, and sediments apart and 

moves them around.  
● Sediments build up to create a layer, forming solid rock after 

thousands of years.  
● Earthquakes and other natural disasters are responsible for the 

patterns and changes of Earth’s rock formations.  
● 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.  

Essential questions: 
● How can we use evidence to tell the story of a changing Earth? 
● What impact do volcanoes and earthquakes have on our planet?  
● What systems can we create to protect ourselves from natural disasters? 
● How do Earth processes change the landscape? 
● What can rock formations tell us about the past?  

 
 
 
 
 
 
 



Acquisition of Knowledge & Skills 

Students will know: 
● Geological features include volcanoes, mountain ranges, deep ocean 

trenches, and mid-ocean ridges. 
● Volcanoes tend to occur in bands along the boundaries between 

continents and oceans.  
● Volcanic eruptions and earthquakes cause common hazards. 
● Monitoring systems have been developed to study and warn humans 

about different natural events. 
● Ocean waves and tsunami waves have measurable wave heights and 

wavelengths that can differ based on the situation.  
● Earthquakes and volcanic eruptions can cause tsunamis.  
● When waves travel across the deep ocean, the motion of surface 

water and floating objects is up and down in place. 
● Water and floating objects do move laterally when an ocean wave 

comes ashore. 
● The amount of shaking experienced during an earthquake is 

dependent on several factors. 
● Hazards caused by earthquakes can be minimized through 

engineering solutions that meet certain criteria and constraints.  
● Glaciers, wind, and earthquakes can move materials and shape the 

landscape.  
● Rocks can break apart and the resulting parts can be moved around. 
● Plants can contribute to weathering and erosion and limit the effects of 

these processes.  
● Sediment builds up in many places on Earth, forming layers. 

Compacting this material into solid rock may take thousands of years. 
 
 
Key terms: volcano, earthquake, mountain range, ocean ridge, ocean trench, 
hazard, landslide, tsunami, wave, amplitude, wavelength, peak, trough, wave 
height, focus, intensity, magnitude, fair test, felt report, trial, variable, 
constraints, criteria, earthquake-resistant, engineer, simulate, debris, glacier, 
erosion, deposition, weathering, cement, concrete, vegetation, formation, 
curator, exhibit 

Students will be able to: 
● Use models to Identify the location and patterns of major features on a 

map and consider how Earth will change with time.  
● Analyze maps to identify similarities and differences in patterns of different 

geological features 
● Explain the effects of earthquakes and volcanic eruptions. 
● Explain the importance of monitoring systems to reduce hazard effects. 
● Create models of ocean waves and tsunamis in deep water and coastal 

settings to compare the scale of the tsunami amplitude and wavelength to 
ocean waves. 

● Investigate how earthquake shaking affects different locations. 
● Explain how earthquake magnitude and duration affect the shaking 

location. 
● Obtain information through a variety of resources about 

earthquake-resistant designs for structures and buildings.  
● Define criteria and constraints associated with solutions that minimize 

earthquake effects on buildings.  
● Design and test a model building that will experience minimal effects from 

shaking during an earthquake.  
● Plan and carry out investigations to show wind, glaciers, and earthquakes 

can cause rock structures to break apart and move.  
● Obtain information and construct an explanation that weathering causes 

rocks to break apart and erosion moves the resulting sediment. 
● Carry out investigations to explain the effect of vegetation on sloped 

landscapes.  
● Use patterns in rock layers as evidence to explain the geologic history of 

an area. 
● Explain that there are patterns in what rock layers can tell us about past 

landscapes and that landscapes change over time.  
● Create an exhibit plan that tells a story about Our Changing Earth.  

 
 

Stage 2: Acceptable Evidence 

Students will show their learning by: 
Assessment 1 - Written Assessment (Summative Assessment) 
Use individual written responses from Lesson 13 Notebook Sheet and corresponding rubric to assess student learning of unit content. 
 
Assessment 2 - STEM Notebook (Formative Assessment) 



Use students’ STEM notebook to check for unit understanding and facilitate 1:1 discussions to assess student learning of unit content. 
 
Assessment 3 - Our Changing Earth Exhibit: Parts 1 and 2  (Performance Task) 
Use students’ questions, investigation plan, potential solutions, and redesign ideas to assess student learning of unit content.  
 

Stage 3: Learning Plan 

See Smithsonian Science module What is Our Evidence that We Live on a Changing Earth? for a series of pre-assessments, learning events, skill development 
and progress monitoring of this unit. 
 

 


