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Introduction 

The Alabama Course of Study Instructional Supports: Science is a companion manual to the 

2015 Alabama Course of Study: Science. Instructional supports are foundational tools teachers 

may use to help students become independent learners as they build toward mastery of the 

Alabama Course of Study content standards.  

• The purpose of the instructional supports found in this manual is to help teachers 

engage their students in exploring, explaining, and expanding their understanding of 

the content standards.  

The content standards contained within the course of study may be accessed on the Alabama 

State Department of Education (ALSDE) website at https://www.alsde.edu/. On the home 

page, hover over “College- & Career-Ready Standards” and select “CCRS Website.”  

Educators are reminded that content standards indicate minimum content—what all students 

should know and be able to do by the end of each grade level or course. Local school systems 

may have additional instructional or achievement expectations and may provide instructional 

guidelines that address content sequence, review, and remediation. 

Organization 

The organizational components of this manual include standards, guiding questions, 

connections to instructional supports, key academic terms, and examples of activities. The 

definition of each component is provided below: 

Content 

Standard: 

The content standard is the statement that defines what all students 

should know and be able to do at the conclusion of a given grade level 

or course. Content standards contain minimum required content and 

complete the phrase “Students will.” 

Guiding 

Questions: 

Each guiding question is designed to create a framework for the given 

standard. Therefore, each question is written to help teachers convey 

important concepts within the standard. By utilizing guiding 

questions, teachers are engaging students in investigating, analyzing, 

and demonstrating knowledge of the underlying concepts reflected in 

the standard.  

https://www.alsde.edu/
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Connections to 

the Three 

Dimensions:  

 

 

The purpose of each instructional support is to engage students in 

exploring, explaining, and expanding their understanding of the 

content standards provided in the 2015 Alabama Course of Study: 

Science. An emphasis is placed on the integration of three-

dimensional learning as described in the 2012 National Research 

Council (NRC) publication, A Framework for K–12 Science 

Education: Practices, Crosscutting Concepts, and Core Ideas. 

Each content standard in the 2015 Alabama Course of Study: 

Science blends knowledge and skills linked to science and 

engineering that all students should know and be able to do by the 

end of high school. 

1. Scientific and Engineering Practices are skills and tools used by 

students to investigate phenomena, develop and use models, 

design and build systems, and construct arguments based on 

evidence to solve problems in the world in which they live.  

2. Crosscutting Concepts are unifying conceptual threads that 

encourage students to connect scientific and engineering ideas 

across the domains of science.  

3. Disciplinary Core Ideas in the four domains of Physical Science, 

Life Science, Earth and Space Sciences, and Engineering 

Technology include relevant content that provides students with 

foundational scientific knowledge. 

Key Academic 

Terms: 

The academic terms included in each instructional support. These 

academic terms are derived from the standards and are to be 

incorporated into instruction by the teacher and used by the 

students. 

Instructional 

Activities: 

A representative set of sample activities and examples that can be 

used in the classroom. The set of activities and examples is not 

intended to include all the activities and examples defined by the 

standard. These will be available in Fall 2020. 

Additional 

Resources: 

Additional resources include resources that are aligned to the 

standard and may provide additional instructional strategies to help 

students build toward mastery of the designated standard. These will 

be available in Fall 2020. 
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Grade 4 

Energy 

4.PS.1 Use evidence to explain the relationship of the speed of an object to the energy of  

that object.  

Guiding Questions: 

• What is speed (fast vs. slow)? 

• What information is needed to describe speed and a change in speed? 

• What tools can be used to determine the speed of an object? 

• What evidence (measurements) needs to be collected to determine the speed of  

an object? 

• What patterns can be observed during an investigation when the speed of an object  

is changed? 

• What evidence is required to show a relationship between speed and energy? 

• What energy transfers occur when two objects collide? 
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Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Constructing Explanations and Designing Solutions 

Focus for Crosscutting Concept(s): 

• Energy and Matter  

• Patterns 

• Cause and Effect 

Focus for Disciplinary Core Idea(s): 

• Definitions of Energy 

• Relationship between Energy and Forces 

Key Academic Terms: 

energy, speed, motion, frame of reference, speed equation (speed=distance/time),  

relationship, evidence 
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Grade 4 

Energy 

4.PS.2 Plan and carry out investigations that explain transference of energy from place to place 

by sound, light, heat, and electric currents. 

a. Provide evidence that heat can be produced in many ways (e.g., rubbing hands 

together, burning leaves) and can move from one object to another by conduction. 

b. Demonstrate that different objects can absorb, reflect, and/or conduct energy. 

c. Demonstrate that electric circuits require a complete loop through which an electric 

current can pass. 

Guiding Questions: 

• What is energy? 

• How is matter affected by energy? 

• How is energy transferred from place to place? 

• How is energy transferred between objects or systems? 

• How can a student plan and carry out an investigation to explain energy transfer using a 

working circuit? 

• What materials are required to build a working circuit? 

• What is the difference between an open circuit and a closed circuit? 

• What patterns can be observed during energy transfer? 

• What cause-and-effect relationships are evident during energy transfer? 

• What are the energy inputs, energy outputs, and flows or transfers of energy in systems 

involving sound, light, heat, and electric currents? 

• How can students recognize evidence that light or sound can travel from one place  

to another? 

• How can the presence of energy in the form of sound, light, or heat in one place result in 

the presence of energy in the form of sound, light, or heat in a different place? 
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Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Planning and Carrying Out Investigations 

Focus for Crosscutting Concept(s): 

• Patterns 

• Energy and Matter 

• Cause and Effect 

Focus for Disciplinary Core Idea(s): 

• Definitions of Energy 

• Conservation of Energy and Energy Transfer 

Key Academic Terms: 

investigate, explanation, evidence, energy, transfer/transference, sound, light, heat, electricity, 

electric current, absorb, reflect, conduct, conduction, circuit, collision, motion, thermal energy, 

open circuit, closed circuit, closed loop, open loop, system 
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Grade 4 

Energy 

4.PS.3 Investigate to determine changes in energy resulting from increases or decreases in 

speed that occur when objects collide.  

Guiding Questions: 

• How can the relationship between speed and energy be described? 

• How can colliding objects be modeled? 

• What materials are needed to investigate changes in speed during collisions? 

• What investigative tools are necessary to determine how energy is affected when the 

speeds of objects change after they collide?  

• How is energy transferred during a collision between two objects? 

• What is the law of conservation of energy? 

• What does a change in shape or temperature after a collision indicate? 

• What evidence indicates a transfer of energy to the surrounding air after a collision? 

• How is energy distributed between two objects after a collision? 

• How are sound and heat related to the collision of two objects? 

• What is the relationship between patterns of motion and the transformation of energy? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Planning and Carrying Out Investigations 

• Asking Questions and Defining Problems 

  



Science  Grade 4 

Alabama Educator Instructional Supports  Page 9 of 37 

Focus for Crosscutting Concept(s): 

• Energy and Matter  

• Patterns 

• Cause and Effect 

• Scale, Proportion, and Quantity 

Focus for Disciplinary Core Idea(s): 

• Definitions of Energy 

• Relationship between Energy and Forces 

Key Academic Terms: 

investigation, energy, evidence, speed, motion, thermal energy, sound energy, collision, law of 

conservation of energy, energy transfer 
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Grade 4 

Energy 

4.PS.4 Design, construct, and test a device that changes energy from one form to another 

(e.g., electric circuits converting electrical energy into motion, light, or sound energy; a passive 

solar heater converting light energy into heat energy). 

Guiding Questions: 

• What is meant by transforming energy? 

• How can energy be changed from one form to another? 

• What is electrical energy? 

• What is solar energy? 

• What forms of energy can electrical energy be converted to? 

• What is the purpose of an electrical circuit? 

• What factors (specified criteria and constraints) determine a successful design for  

a device? 

• What change to a device will improve its functioning, based on test results? 

• How can a device test to determine whether 100% of one energy type can be converted 

to another type of energy?  

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Constructing Explanations and Designing Solutions 

Focus for Crosscutting Concept(s): 

• Energy and Matter  

• Systems and System Models 
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Focus for Disciplinary Core Idea(s): 

• Conservation of Energy and Energy Transfer 

• Energy in Chemical Processes and Everyday Life 

• Defining and Delimiting Engineering Problems 

Key Academic Terms: 

design process, energy, transformation, conversion, electrical energy, chemical energy,  

heat energy, light energy, sound energy, motion energy, device, design, criteria, constraint, 

solar, convert 
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Grade 4 

Energy 

4.PS.5 Compile information to describe how the use of energy derived from natural renewable 

and nonrenewable resources affects the environment (e.g., constructing dams to harness 

energy from water, a renewable resource, while causing a loss of animal habitats; burning of 

fossil fuels, a nonrenewable resource, while causing an increase in air pollution; installing 

solar panels to harness energy from the sun, a renewable resource, while requiring 

specialized materials that necessitate mining).  

Guiding Questions: 

• How do food and fuel provide energy? 

• What is chemical energy? 

• What is renewable energy? 

• What is nonrenewable energy? 

• What are some examples of renewable and nonrenewable resources on Earth? 

• How is energy derived from natural resources (renewable and nonrenewable)? 

• How would a concept map be constructed to show the differences and similarities 

between renewable and nonrenewable resources? 

• What are the advantages and disadvantages of using specific types of renewable and 

nonrenewable resources for energy? 

• How is the environment affected by the use of common renewable and nonrenewable 

energy sources? 
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Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Obtaining, Evaluating, and Communicating Information 

Focus for Crosscutting Concept(s): 

• Energy and Matter  

• Cause and Effect 

Focus for Disciplinary Core Idea(s): 

• Natural Resources 

Key Academic Terms: 

natural resource, renewable natural resource, nonrenewable natural resource, energy 

transformation, pollution, conservation of energy, fossil fuel, solar energy, solar panel, wind 

energy, wind turbine, hydroelectric plant, nuclear energy, geothermal energy, environment, 

habitat, obtained 
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Grade 4 

Waves and Their Applications in Technologies for Information Transfer 

4.PS.6 Develop a model of waves to describe patterns in terms of amplitude and wavelength, 

and including that waves can cause objects to move.  

Guiding Questions: 

• What is a wave? 

• How is a wave produced? 

• What are properties of waves (amplitude and wavelength)? 

• What is the relationship between waves and energy?  

• How can a wave model depict and describe wave characteristics such as wavelength  

and amplitude? 

• How does changing a wave property affect other wave properties? 

• What is the relationship between the motion of an object carried by a water wave and 

the net motion of that water wave? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Developing and Using Models 

• Analyzing and Interpreting Data 

Focus for Crosscutting Concept(s): 

• Patterns 

• Systems and System Models 

• Cause and Effect 

• Energy and Matter  
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Focus for Disciplinary Core Idea(s): 

• Wave Properties 

Key Academic Terms: 

wave, wave property, wavelength, amplitude, net motion, evidence, model, pattern 
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Grade 4 

Waves and Their Applications in Technologies for Information Transfer 

4.PS.7 Develop and use models to show multiple solutions in which patterns are used to 

transfer information (e.g., using a grid of 1s and 0s representing black and white to send 

information about a picture, using drums to send coded information through sound waves, 

using Morse code to send a message).  

Guiding Questions: 

• How are patterns used to transfer information? 

• How are pictures coded (digitized)? 

• How can a grid be used to describe the transfer of information? 

• How can a model illustrate how patterns are used to transfer information? 

• How can sound waves be used to communicate over long distances? 

• How can light waves be used to communicate over long distances? 

• What is needed for a code to be used as communication? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Developing and Using Models 

Focus for Crosscutting Concept(s): 

• Patterns 

Focus for Disciplinary Core Idea(s): 

• Information Technologies and Instrumentation 

• Optimizing the Design Solution 
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Key Academic Terms: 

signal, transmit, coding, transfer, detect, digitized image, grid, sound waves, Morse code, light 

waves, pattern  
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Grade 4 

Waves and Their Applications in Technologies for Information Transfer 

4.PS.8 Construct a model to explain that an object can be seen when light reflected from its 

surface enters the eyes.  

Guiding Questions: 

• How do waves enable us to see objects? 

• How can a model be used to explain how light travels and how it is reflected  

or absorbed? 

• How can a model be used to show how objects are seen by the eye? 

• How can the relationship between color, light reflection, and light absorption be 

described and modeled?  

• How does a mirror affect the movement of light? 

• How can the function and structure of a prism be described and modeled? 

• How does the path of light change when light interacts with different surfaces or objects 

(transparent, translucent, opaque)? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Developing and Using Models 

• Constructing Explanations 

Focus for Crosscutting Concept(s): 

• Cause and Effect 

• Structure and Function 

Focus for Disciplinary Core Idea(s): 

• Electromagnetic Radiation 
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Key Academic Terms: 

light energy, reflect, absorb, transparent, translucent, opaque, wave model, light properties 

  



Science  Grade 4 

Alabama Educator Instructional Supports  Page 20 of 37 

Grade 4 

From Molecules to Organisms: Structures and Processes 

4.LS.9 Examine evidence to support an argument that the internal and external structures of 

plants (e.g., thorns, leaves, stems, roots, colored petals, xylem, phloem) and animals  

(e.g., heart, stomach, lung, brain, skin) function to support survival, growth, behavior, and 

reproduction.  

Guiding Questions: 

• What are the basic internal and external structures of plants and animals? 

• How can the internal and external structures of plants be described and recognized? 

• How can the internal and external structures of animals be described and recognized? 

• What evidence can be used to support the claim that internal and external plant 

structures support survival, growth, behavior, or reproduction? 

• What evidence can be used to support the claim that internal and external animal 

structures support survival, growth, behavior, or reproduction? 

• What structures are used for survival, growth, and reproduction in animals? 

• What structures are used for obtaining resources (e.g., sunlight, water, gases) that aid in 

survival, growth, and reproduction in plants? 

• What behaviors help animals survive and reproduce (e.g., migration, hibernation, 

herding)? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Engaging in Argument from Evidence 
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Focus for Crosscutting Concept(s): 

• Systems and System Models  

• Cause and Effect 

Focus for Disciplinary Core Idea(s): 

• Structure and Function 

Key Academic Terms: 

evidence, argument, growth, internal structure, external structure, thorn, leaf, stem, root, 

colored petal, xylem, phloem, heart, stomach, lung, brain, skin, survival, reproduction, 

behavior, function 
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Grade 4 

From Molecules to Organisms: Structures and Processes 

4.LS.10 Obtain and communicate information explaining that humans have systems that 

interact with one another for digestion, respiration, circulation, excretion, movement, control, 

coordination, and protection from disease.  

Guiding Questions: 

• Which major organs make up each organ system? 

• What is the overall purpose of each of the main human body systems (respiratory, 

circulatory, excretory, nervous, skeletal, muscular, immune)? 

• How can the interrelatedness of two or more body systems be modeled? 

• Which body systems work together to circulate materials throughout the body? 

• Which body systems work together to aid in gas exchange? 

• Which body systems work together to eliminate waste materials? 

• Which body systems work together for body movement? 

• Which body systems work together to protect humans from disease? 

• What happens to the human body when a body system fails? 

• What evidence would be needed to claim that human body systems work together to 

provide a larger function? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Obtaining, Evaluating, and Communicating Information 

• Engaging in Argument from Evidence  

Focus for Crosscutting Concept(s): 

• Systems and System Models  
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Focus for Disciplinary Core Idea(s): 

• Structure and Function 

Key Academic Terms: 

body system, digestive system, mouth, stomach, esophagus, intestine, circulatory system, 

heart, blood, vessel, nervous system, brain, spinal cord, nerve, excretory system, kidney, 

bladder, liver, absorption, respiratory system, lung, trachea, immune system, skin  
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Grade 4 

From Molecules to Organisms: Structures and Processes 

4.LS.11 Investigate different ways animals receive information through the senses, process 

that information, and respond to it in different ways (e.g., skunks lifting tails and spraying an 

odor when threatened, dogs moving ears when reacting to sound, snakes coiling or striking 

when sensing vibrations). 

Guiding Questions: 

• What are animal senses? 

• How do animals sense and perceive their environment (e.g., sound, light, color,  

odor, temperature)? 

• How do animals process what they sense around them? 

• What is a behavioral reaction or response? 

• How can the relationship between stimuli, sense receptors, and resulting behaviors best 

be explained or modeled? 

• What role do memories play in responding to the environment? 

• What is perception? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Developing and Using Models 

• Constructing Explanations 

Focus for Crosscutting Concept(s): 

• Systems and System Models 

• Structure and Function 

Focus for Disciplinary Core Idea(s): 

• Information Processing 

• Structure and Function 
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Key Academic Terms: 

sense, reaction, response, stimulus, behavior, sense receptor, memory, perception,  

behavioral output 
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Grade 4 

Earth’s Systems 

4.ES.12 Construct explanations by citing evidence found in patterns of rock formations and 

fossils in rock layers that Earth changes over time through both slow and rapid processes 

(e.g., rock layers containing shell fossils appearing above rock layers containing plant fossils 

and no shells indicating a change from land to water over time, 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).  

Guiding Questions: 

• What is a fossil? 

• How can a fossil help describe the environment when a rock layer formed? 

• What types of materials are usually found as fossils? 

• What types of rock and fossil evidence indicate that Earth has changed over time? 

• How can patterns found in rock formations be used to explain processes that occurred 

on Earth? 

• How can fossil evidence be used to explain processes that occurred on Earth? 

• How can patterns in rock layers be used to determine the relative ages of rock layers  

and fossils? 

• How can evidence be used to form an explanation about the time scale of  

Earth’s processes? 

• How are canyons usually formed? 

• How can a model be used to show the formation of rock layers? 
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Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Constructing Explanations and Designing Solutions 

Focus for Crosscutting Concept(s): 

• Patterns 

• Cause and Effect 

Focus for Disciplinary Core Idea(s): 

• The History of Planet Earth 

• Earth Materials and Systems 

Key Academic Terms: 

deposition, erosion, volcanic eruption, earthquake, canyon, rock layer, landslide, fossil, 

evidence, pattern, rock formation, time scale 
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Grade 4 

Earth’s Systems 

4.ES.13 Plan and carry out investigations to examine properties of soils and soil types  

(e.g., color, texture, capacity to retain water, ability to support growth of plants).  

Guiding Questions: 

• What is soil and how is it formed? 

• What properties should be investigated to differentiate soil types? 

• What are some characteristics of sandy soil? 

• What type of soil holds water best? 

• Why do different soils have different colors? 

• What nutrients are responsible for the color of soil? 

• What soil nutrients are needed for optimal plant growth? 

• Given investigation findings, how could a student categorize and model soil types? 

• What is silt? 

• How does moving water affect surface soil? 

• How can a stream table be used to explore soil? 

• What role does erosion play in soil formation? 

• In a scientific investigation about soils, how are variables and constants controlled  

and manipulated? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Planning and Carrying Out Investigations 
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Focus for Crosscutting Concept(s): 

• Systems and System Models  

• Cause and Effect 

Focus for Disciplinary Core Idea(s): 

• Earth Materials and Systems 

• Biogeology 

Key Academic Terms: 

soil, decomposition, sand, silt, clay, organic matter, constant, variable, absorbency, infiltration 
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Grade 4 

Earth’s Systems 

4.ES.14 Explore information to support the claim that landforms are the result of a combination 

of constructive forces, including crustal deformation, volcanic eruptions, and sediment 

deposition as well as a result of destructive forces, including erosion and weathering.   

Guiding Questions: 

• What are landforms? 

• How can constructive and destructive forces be compared? 

• What information supports the claim that landforms result from a combination  

of forces? 

• What patterns and evidence support a claim that landform formation is a result of 

constructive forces? 

• What patterns and evidence support a claim that landform formation is a result of 

destructive forces? 

• What happens when a volcano erupts? 

• What is the relationship between deposition and constructive forces? 

• How do the depth and speed of moving water affect the sediment that is carried by  

that water? 

• How is erosion related to destructive forces? 

• What is the difference between erosion and weathering? 

• Is weathering a constructive or destructive force? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Engaging in Arguments from Evidence 

• Constructing Explanations 
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Focus for Crosscutting Concept(s): 

• Cause and Effect 

• Patterns 

• Scale, Proportion, and Quantity 

• Energy and Matter 

Focus for Disciplinary Core Idea(s): 

• Earth Materials and Systems 

• Plate Tectonics and Large-Scale System Interactions 

Key Academic Terms: 

landform, constructive force, geologic process, crustal deformation, destructive force, erosion, 

weathering, volcano, mountain, valley, earthquake, gravity  
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Grade 4 

Earth’s Systems 

4.ES.15 Analyze and interpret data (e.g., angle of slope in downhill movement of water, 

volume of water flow, cycles of freezing and thawing of water, cycles of heating and cooling of 

water, speed of wind, relative rate of soil deposition, amount of vegetation) to determine 

effects of weathering and rate of erosion by water, ice, wind, and vegetation using one single 

form of weathering or erosion at a time.  

Guiding Questions: 

• What are the effects of weathering and erosion on Earth’s surface? 

• How do the four main agents of erosion (moving water, wind, gravity, ice) affect  

Earth’s landscape? 

• How does the angle of a slope affect the volume of flowing water? 

• Given data, what interpretations can be made to relate the angle of a slope and the 

weathering of the area? 

• Given data, what interpretations can be made to relate the angle of a slope and the speed 

of flowing water? 

• How do waterfalls affect the surface materials they impact? 

• How does repeated heating and cooling (freezing and thawing) affect rocks? 

• How is Earth’s landscape affected by wind? 

• How can data provide evidence that specific factors affect the rate of soil deposition? 

• How do plants affect weathering and erosion? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Analyzing and Interpreting Data 
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Focus for Crosscutting Concept(s): 

• Patterns 

• Cause and Effect 

• Scale, Proportion, and Quantity 

• Systems and System Models 

Focus for Disciplinary Core Idea(s): 

• Earth Materials and Systems 

• Biogeology 

Key Academic Terms: 

weathering, erosion, slope, freeze-thaw, expand, contract, volume, deposition, vegetation, 

speed, soil, rate 
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Grade 4 

Earth’s Systems 

4.ES.16 Describe patterns of Earth’s features on land and in the ocean using data from maps 

(e.g., topographic maps of Earth’s land and ocean floor; maps of locations of mountains, 

continental boundaries, volcanoes, and earthquakes).  

Guiding Questions: 

• What is a continent? 

• What patterns of Earth’s features can be shown on a map? 

• How can Earth’s land features be described and categorized? 

• How can Earth’s ocean floor features be described and categorized?  

• What features and data can a topographic map provide? 

• What features are common to continental and oceanic plate boundaries? 

• Where are most volcanoes on Earth located? 

• Where do most earthquakes occur? 

• What is seismic activity? 

• What are tectonic plates? 

• How can the relationship between volcanoes and tectonic plates be described? 

• What is the Ring of Fire and how is it used to describe patterns of Earth’s features? 
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Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Analyzing and Interpreting Data 

• Constructing Explanations 

Focus for Crosscutting Concept(s): 

• Patterns 

• Cause and Effect 

Focus for Disciplinary Core Idea(s): 

• Earth Materials and Systems 

• Plate Tectonics and Large-Scale System Interactions 

Key Academic Terms: 

tectonic plate, plate boundary, continental boundary, continental plate, oceanic plate, Ring of 

Fire, volcano, volcanic arc, earthquake, rift zone, trench, mid-ocean ridge, mountain, 

topographic map 
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Grade 4 

Earth’s Systems 

4.ES.17 Formulate and evaluate solutions to limit the effects of natural Earth processes on 

humans (e.g., designing earthquake, tornado, or hurricane-resistant buildings; improving 

monitoring of volcanic activity). 

Guiding Questions: 

• How do natural processes on Earth negatively affect humans? 

• How is severe weather monitored in specific areas? 

• How have scientists limited the negative effects of Earth’s natural processes on humans?  

• How are some scales used to measure the intensity of earthquakes, tornadoes, and 

hurricanes (e.g., Mercalli, Fujita, Richter, Saffir-Simpson)? 

• How can the construction of buildings be changed to withstand the effects of 

earthquakes, tornadoes, and hurricanes? 

• Given a problem, how can students evaluate and design a solution to improve 

monitoring systems? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Constructing Explanations and Designing Solutions 

Focus for Crosscutting Concept(s): 

• Cause and Effect 

• Scale, Proportion, and Quantity 
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Focus for Disciplinary Core Idea(s): 

• Natural Hazards 

• Defining and Delimiting an Engineering Problem  

Key Academic Terms: 

energy, tornado, earthquake, hurricane, volcanic eruption, destructive event, natural disaster, 

Mercalli scale, Richter scale, Fujita scale, Saffir-Simpson wind scale, stilts, tornado shelter, 

storm surge, monitoring system 


