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Science 

Grade 4 
Course Description: 

The fourth-grade science curriculum is aligned with the New Jersey Student Learning Standards and 

focuses on the science content and practices that are essential for college and career readiness. Understanding 

science requires individuals to integrate a complex structure of many types of knowledge. These knowledge 

types include the ideas of science, the relationship between the ideas, the reasons for these relationships, and the 

ways to use these ideas to complete the following tasks: explain and predict other phenomena, interpret 

situations, solve problems, and participate productively in science practice and discourse. Students will display 

an understanding of the application of core principals and an integration of that knowledge with the processes 

that are necessary for practicing science. These practices emphasize the importance of students independently 

creating scientific arguments and explanations for observations made during investigations. Students will form 

the ability to examine their own knowledge and conceptual frameworks, to evaluate them in relation to new 

information or competing alternative frameworks, and to alter them by a deliberate and conscious effort is key 

scientific practices.  

The fourth-grade science curriculum becomes a sense-making enterprise for students in which they will 

be provided with ongoing opportunities to interact directly with the natural and designed world using tools, 

data-collection techniques, models, and theories of science including; actively participating in scientific 

investigations, using cognitive and manipulative skills associated with the formulation of scientific 

explanations, and using evidence, applying logic, and constructing arguments for their proposed explanations. 

 

Course Sequence: 

Unit Title Pacing 

Unit 1: Weathering and Erosion 10 days 

Unit 2: Earth Processes 13 days 

Unit 3: Structures and Functions 14 Days 

Unit 4: How Organisms Process Information 11 Days 

Unit 5: Transfer of Energy 22 Days 

Unit 6: Force and Motion 16 Days 

Unit 7: Waves and Information 14 Days 

Total 100 Days 

 

Pre-requisite: 
Grade 3 Science Domains 

• 3-PS2 Motion and Stability: Forces and Interactions 

• 3-LS1 From Molecules to Organisms: Structures and Processes 

• 3-LS2 Ecosystems: Interactions, Energy, and Dynamics 

• 3-LS3 Heredity: Inheritance and Variation of Traits 

• 3-LS4 Biological Evolution: Unity and Diversity 
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Unit 1: Weathering and Erosion - Overview  

Content Area: Science 

Unit Title: Weathering and Erosion 

Grade Level: 4 

Unit 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. The crosscutting concepts of patterns and cause and effect are called out as organizing 

concepts. Students demonstrate grade-appropriate proficiency in planning and carrying out investigations and constructing 

explanations. Students are also expected to use these practices to demonstrate understanding of the core ideas. 

Unit 1 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

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.  

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. 

21st century themes and skills (standard 9.1 or 9.2) 

9.2.4.A.2 Identify various life roles and civic and work-related activities in the school, home, and community. 

Career Ready Practices (CRP) 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

CRP11. Use technology to enhance productivity. 

Educational Technology Standards 

8.1.5.A.1 Select and use appropriate digital tools and resources to accomplish a variety of tasks including solving 

problems. 

Interdisciplinary Connection (Standard) 

W.4.7 Conduct short research projects that build knowledge through investigation of different aspects of a 

topic. 

W.4.8 Recall relevant information from experiences or gather relevant information from print and digital 

sources; take notes and categorize information, and provide a list of 

sources. 

W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and research. 

MP.2 Reason abstractly and quantitatively. 

MP.4 Model with mathematics. 

MP.5 Use appropriate tools strategically. 

4.MD.A.1 Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb, 

oz.; l, ml; hr, min, sec. Within a single system of measurement, express measurements in a larger unit in 

terms of a smaller unit. Record measurement equivalents in a two-column table. 

4.MD.A.2 Use the four operations to solve word problems involving distances, intervals of time, liquid volumes, 

masses of objects, and money, including problems involving simple fractions or decimals, and problems 

that require expressing measurements given in a larger unit in terms of a smaller unit. Represent 

measurement quantities using diagrams such as number line diagrams that feature a measurement scale. 

Unit Essential Question(s): 

• How can evidence of the effects of weathering or the 

rate of erosion by water, ice, wind, or vegetation be 

observed or measured? 

• How and why is Earth constantly changing? 

• How do Earth’s major systems interact? 

Unit Enduring Understandings: 

• Cause-and-effect relationships are routinely 

identified, tests, and used to explain change. 

• Water, ice, wind, living organisms, and gravity 

break rocks, soil, and sediments into smaller 

particles and move them around.  
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• How do living organisms alter Earth’s processes and 

structures? 

• What can rock formations tell us about the past? 

• How do people reconstruct and date events in Earth’s 

planetary history? 

• Rainfall helps to shape the land and affects the 

types of living things found in a region. 

• Living things affect the physical characteristics 

of their regions. 

• Science assumes consistent patterns in natural 

systems.  

• Patterns can be used as evidence to support an 

explanation.  

• 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. 

Unit Learning Targets/Objectives: 

Students will… 

● Make observations and/or measurements to provide evidence of the effects of weathering or the rate of erosion by 

water, ice, wind, or vegetation.  

● Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for changes in a 

landscape over time. 

Evidence of Learning 

Formative Assessments: 

Students who understand the concepts can… 

• Identify, test, and use cause-and-effect relationships in order to explain change.  

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

phenomenon.  

• Make observations and/or measurements to produce evidence of the effects of weathering or the rate of erosion by 

water, ice, wind, or vegetation. (Note: Assessment is limited to a single form of weathering or erosion.) Examples 

of variables to test could include: Angle of slope in the downhill movement of water, Amount of vegetation, 

Speed of the wind, Relative rate of deposition, Cycles of freezing and thawing of water, Cycles of heating and 

cooling, and Volume of water flow 

• Support explanations using patterns as evidence.  

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

• Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for changes 

in a landscape over time. (Note: 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.) 

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.   

- 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. 

 

Summative/Benchmark Assessment(s): 

• Erosion and Deposition Quiz 

• Fossils Quiz 

• Unit Test: Weathering and Erosion 

 

Alternative Assessments: 

• Modified versions of formative and summative assessments, project-based assessments, and oral assessments 

 

Resources/Materials:  

 

Discovery Education Tech Book 

https://www.discoveryeducation.com/ 

 

https://www.discoveryeducation.com/
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Glaciers, Water, and Wind, Oh My!  

https://ngss.nsta.org/Resource.aspx?ResourceID=35 

 

Bill Nye Video-Erosion 

https://ngss.nsta.org/Resource.aspx?ResourceID=44 

 

Gary's Sand Journal  

https://ngss.nsta.org/Resource.aspx?ResourceID=45 

 

Coastal Erosion 

https://ngss.nsta.org/Resource.aspx?ResourceID=106 

Modifications: 

 

Special Education Student/504  

● Allow errors 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions, and permit 

drawing, as an explanation 

● Accept participation at any level, even one word 

● Consult with Case Managers and follow IEP 

accommodations/modifications  

 

English Language Learners  

● Assign a buddy, same language or English speaking 

● Allow errors in speaking 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions 

● Accept participation at any level, even one word 

 

 

At-Risk Students  

● Provide extended time to complete tasks 

● Consult with Guidance Counselors and follow I&RS 

procedures/action plans 

● Consult with classroom teacher(s) for specific 

behavior interventions 

● Provide rewards as necessary 

 

 

Gifted and Talented Students  

● Provide extension activities 

● Build on students’ intrinsic motivations 

● Consult with parents to accommodate students’ 

interests in completing tasks at their level of 

engagement 

 

Suggested Pacing Guide 

Lesson 

Name/Topic 

Lesson Objective(s) Time frame (day(s) to complete) 

Erosion and 

Deposition 

Students will be able to: 

• Make explain the processes and causes of 

weathering, erosion, and deposition. 

• Relate the processes of weathering, erosion, and 

deposition to changes on Earth’s surface. 

• Make observations and measurements of the 

effects of weathering, erosion, and deposition. 

3 Days 

Formative 

Assessment  

Students will be able to: 

• Complete a formative assessment on erosion and 

deposition. 

1 Day 

Fossils Students will be able to: 

• Define the term fossil and identify the major 

types of fossils. 

• Explain how different types of fossils form. 

• Describe how scientists use rocks to date fossils. 

• Understand what fossils can tell us about the 

history of Earth and organisms that lived in the 

past. 

3 Days 

Formative 

Assessment  

Students will be able to: 

• Complete a formative assessment on fossils. 

1 Day 

Review Day Students will be able to: 

• Review information from Unit 1: Weathering 

and Erosion. 

1 Day 

https://ngss.nsta.org/Resource.aspx?ResourceID=35
https://ngss.nsta.org/Resource.aspx?ResourceID=35
https://ngss.nsta.org/Resource.aspx?ResourceID=44
https://ngss.nsta.org/Resource.aspx?ResourceID=45
https://ngss.nsta.org/Resource.aspx?ResourceID=106
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Summative 

Assessment 

Students will be able to: 

• Complete a summative assessment on Unit 1: 

Weathering and Erosion. 

1 Day 

Teacher Notes: Address the following misconceptions about erosion and deposition: 

• Students may think that mountains, valleys, and canyons have always been as they are now. In fact, all of Earth’s 

formations and landforms are constantly changing. Water and wind play a large role in causing these changes. 

• Students may think that weathering and erosion happen quickly. While they sometimes can happen quickly during 

a storm or landslide, in fact, most weathering and erosion happen slowly, over hundreds, thousands, and even 

millions of years. 

Additional Resources:  

 

Teaching NGSS In Elementary School-Fourth Grade 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar47.aspx 

 

NSTA Web Seminar: Teaching NGSS in K-5: Constructing Explanations from Evidence 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx 

 

NGSS Core Ideas: Earth’s Place in the Universe 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar31.aspx 

 

UDL Guidelines: Presentation Methods UDL Guidelines: Action and 

Expression Methods 

UDL Guidelines: Engagement Methods 

• Small group/large group 

instruction 

• Individual instruction 

• Smart Board 

presentations/demonstrations 

• Videos 

• Printed handouts 

• Teacher led discussion 

• Student led discussion 

• Scientific Investigations and 

observations 

• Read aloud from book/text 

• Audio book 

• Posters 

• KWL charts 

• Lecture 

• Print & digital resources 

• Slideshows 

• Printed handouts 

• Google accounts 

• Email communication 

• Google classroom 

• Google drive documents 

• Teacher created worksheets, 

tests, quizzes 

• Makerspace exploration 

• Posters 

• Written assignments 

• Teacher goals/needs 

• Student goals/needs 

• Intrinsic motivation 

• Makerspace exploration 

• Plickers (web) 

• Flipgrid (web) 

• Nearpod (web) 

• District website 

• Paper documents and forms 

• Google Classroom (web) 

• Email (web) 

• Scientific investigations 

• Newsela (web) 

• Print & digital resources 

 

  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar47.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar31.aspx
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Unit 2: Earth Processes - Overview  

Content Area: Science 

Unit Title: Earth Processes 

Grade Level: 4 

Unit Summary: 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. 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. 

Unit 2 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

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

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

3-5-ETS1-2 Generate and compare multiple possible solutions to a problem based on how well each is likely to meet 

the criteria and constraints of the problem. 

3-5-ETS1-3 Plan and carry out fair tests in which variables are controlled and failure points are considered to 

identify aspects of a model or prototype that can be improved. 

21st century themes and skills (standard 9.1 or 9.2) 

9.1.4.F.2 Explain the roles of philanthropy, volunteer service, and charitable contributes, and analyze their impact 

on community development and quality of living.  

Career Ready Practices (CRP) 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP5. Consider the environmental, social, and economic impacts of decisions. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

CRP11. Use technology to enhance productivity. 

Educational Technology Standards 

8.1.5.A.1 Select and use appropriate digital tools and resources to accomplish a variety of tasks including solving 

problems. 

8.1.5.A.3 Use a graphic organizer to organize information about problem or issue. 

8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that explains the analysis of the data. 

8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that supports a scientific finding. 

Interdisciplinary Connection (Standard) 

W.4.7 Interpret information presented visually, orally, or quantitatively (e.g., in charts, graphs, diagrams, 

timelines, animations, or interactive elements on Web pages) and explain how the information 

contributes to an understanding of the text in which it appears 

RI.4.1 Refer to details and examples in a text when explaining what the text says explicitly and when drawing 

inferences from the text. 

RI.4.7 Interpret information presented visually, orally, or quantitatively (e.g., in charts, graphs, diagrams, 

timelines, animations, or interactive elements on Web pages) and explain how the information 

contributes to an understanding of the text in which it appears. 

RI.4.9 Integrate information from two texts on the same topic in order to write or speak about the subject 

knowledgeably. 

RI.5.1 Quote accurately from a text when explaining what the text says explicitly and when drawing inferences 

from the text. 

RI.5.1 Draw on information from multiple print or digital sources, demonstrating the ability to locate an 

answer to a question quickly or to solve a problem efficiently. 
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RI.5.9 Integrate information from several texts on the same topic in order to write or speak about the subject 

knowledgeably. 

W.5.7 Conduct short research projects that use several sources to build knowledge through investigation of 

different aspects of a topic 

W.5.8 Recall relevant information from experiences or gather relevant information from print and digital 

sources; summarize or paraphrase information in notes and finished work and provide a list of sources. 

W.5.9 Draw evidence from literary or informational texts to support analysis, reflection, and research. 

MP.2 Reason abstractly and quantitatively. 

MP.4 Model with mathematics. 

MP.5 Use appropriate tools strategically. 

4.OA.A.1 Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 × 7 as a statement that 35 is 5 

times as many as 7 and 7 times as many as 5. Represent verbal statements of multiplicative comparisons 

as multiplication equations. 

4.MD.A.2 Use the four operations to solve word problems involving distances, intervals of time, liquid volumes, 

masses of objects, and money, including problems involving simple fractions or decimals, and problems 

that require expressing measurements given in a larger unit in terms of a smaller unit. Represent 

measurement quantities using diagrams such as number line diagrams that feature a measurement scale. 

3-5.OA Operations and Algebraic Thinking 

Unit Essential Question(s): 

• What can maps tell us about the features of the 

world? 

• Why do the continents move, and what causes 

earthquakes and volcanoes? 

• How and why is Earth constantly changing? 

• In what ways can the impacts of natural Earth 

processes on humans be reduced? 

• How do Earth’s surface processes and human 

activities affect each other? 

 

Unit Enduring Understandings: 

• Patterns can be used as evidence to support an 

explanation. 

• Maps can help locate the different land and water 

features of Earth. 

• 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. 

• Cause-and-effect relationships are routinely 

identified, tested, and used to explain change. 

• Engineers improve existing technologies or 

develop new ones to increase benefits, decrease 

known risks, and meet societal demands. 

• A variety of hazards result from natural processes 

(e.g., earthquakes, floods, tsunamis, volcanic 

eruptions). 

• Humans cannot eliminate the hazards, but they 

can take steps to reduce their impacts. 

• Research on a problem should be carried out 

before beginning to design a solution 

• Testing a solution involves investigating how 

well it performs under a range of likely 

conditions. 

• At whatever stage, communicating with peers 

about proposed solutions to a problem is an 

important part of the design process, and shared 

ideas can lead to improved designs. 

• Tests are often designed to identify failure points 

or difficulties, which suggest the elements of the 

design that need to be improved. 
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• Different solutions need to be tested in order to 

determine which of them best solves the problem, 

given the criteria and the constraints. 

Unit Learning Targets/Objectives: 

Students will… 

● Analyze and interpret data from maps to describe patterns of Earth’s features. 

● Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans. 

Evidence of Learning 

Formative Assessments: 

Students who understand the concepts can… 

• Support an explanation using patterns as evidence. 

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

• Analyze and interpret data from maps to describe patterns of Earth’s features. Maps can include: Topographic 

maps of Earth’s land, Topographic maps of Earth’s ocean floor, Locations of mountains, Locations of continental 

boundaries, and Locations of volcanoes and earthquakes. 

• Identify and test cause-and-effect relationships in order to explain change. 

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

constraints of the design solution. 

• Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans (Assessment 

is limited to earthquakes, floods, tsunamis, and volcanic eruptions.) Examples of solutions could include: 

Designing an earthquake-resistant building, or Improving monitoring of volcanic activity. 

• Generate multiple possible solutions to a problem and compare them based on how well each is likely to meet the 

criteria and constraints of the problem. 

• Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence, using fair 

tests in which variables are controlled and the number of trials considered. 

• Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects 

of a model or prototype that can be improved. 

 

Summative/Benchmark Assessment(s): 

• Landforms Quiz 

• Earthquakes & Volcanoes Quiz 

• Unit Test: Earth and Processes 

 

Alternative Assessments: 

• Modified versions of formative and summative assessments, project-based assessments, and oral assessments 

 

Resources/Materials:  

 

Discovery Education Tech Book 

https://www.discoveryeducation.com/ 

 

Engineering for the Three Little Pigs 

https://ngss.nsta.org/Resource.aspx?ResourceID=26 

 

Building for the Big One 

https://ngss.nsta.org/ 

 

Earthquakes in the classroom 

https://ngss.nsta.org/Resource.aspx?ResourceID=77 

https://www.teachengineering.org/lessons/view/cub_natdis_lesson03 

 

Getting the Right Angle on the Story 

https://ngss.nsta.org/Resource.aspx?ResourceID=352 
 
DLESE Earth Science Literacy Maps 

https://www.discoveryeducation.com/
https://ngss.nsta.org/Resource.aspx?ResourceID=26
https://ngss.nsta.org/
https://ngss.nsta.org/Resource.aspx?ResourceID=77
https://www.teachengineering.org/lessons/view/cub_natdis_lesson03
https://ngss.nsta.org/Resource.aspx?ResourceID=352
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http://www.dlese.org/library/literacy_maps/ 

 

 

Modifications: 

 

Special Education Student/504  

● Allow errors 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions, and permit 

drawing, as an explanation 

● Accept participation at any level, even one word 

● Consult with Case Managers and follow IEP 

accommodations/modifications  

 

English Language Learners  

● Assign a buddy, same language or English speaking 

● Allow errors in speaking 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions 

● Accept participation at any level, even one word 

 

 

 

At-Risk Students  

● Provide extended time to complete tasks 

● Consult with Guidance Counselors and follow I&RS 

procedures/action plans 

● Consult with classroom teacher(s) for specific 

behavior interventions 

● Provide rewards as necessary 

 

 

Gifted and Talented Students  

● Provide extension activities 

● Build on students’ intrinsic motivations 

● Consult with parents to accommodate students’ 

interests in completing tasks at their level of 

engagement 

 

Suggested Pacing Guide 

Lesson 

Name/Topic 

Lesson Objective(s) Time frame (day(s) to complete) 

Landforms Students will be able to: 

• Summarize the definition of a landform. 

• Use data from maps and other sources to 

categorize and compare landforms. 

• Interpret causes and effects of the process that 

create landforms and how the processes result in 

patterns of Earth’s features. 

3 Days 

Formative 

Assessment 

Students will be able to: 

• Complete a formative assessment on landforms. 

1 Day 

Earthquakes Students will be able to: 

• Explain the causes and effects of earthquakes. 

• Relate earthquake activity to various changes on 

Earth’s surface. 

• Relate earthquake distribution to tectonic plates 

and their movement. 

• Explain the relationship between earthquakes 

and tsunamis 

3 Days 

Volcanoes Students will be able to: 

• Explain what causes a volcano to erupt. 

• Describe different types of volcanic eruptions. 

• To describe the formation of different types of 

volcanoes. 

• Explain how volcanic eruptions change the 

surface of Earth. 

3 Days 

Formative 

Assessment  

Students will be able to: 

• Complete a formative assessment on 

earthquakes and volcanoes. 

1 Day 

http://www.dlese.org/library/literacy_maps/
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Review Day Students will be able to: 

• Review information from Unit 2: Earth 

Processes 

1 Day 

Summative 

Assessment  

Students will be able to: 

• Complete a summative assessment on Unit 2: 

Earth Processes 

1 Day 

 

Teacher Notes: Address the following misconceptions: 

• Students may also think that all landforms are large structures such as mountains, created by constructive forces 

such as when land rises over time. However, many landforms such as valleys are created as forces such as wind 

and water wear away and erode land. 

• Most students will not think of landforms existing in the ocean, but mountains under the ocean can rise up above 

the surface; the mountain islands of Hawaii are one example of such a mountain. 

• Students may think that volcanoes cause earthquakes. In fact, earthquakes are caused by a sudden release of 

tension along faults near tectonic plate boundaries. 

• Students may think that all volcanoes are dead or dormant. In fact, volcanoes may be inactive for hundreds of 

years before they begin a new eruption cycle. 

Additional Resources:  

 

Using the NGSS Practices in the Elementary Grades 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar16.aspx 

 

NGSS Core Ideas: Earth’s Systems 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx 

 

UDL Guidelines: Presentation Methods UDL Guidelines: Action and 

Expression Methods 

UDL Guidelines: Engagement Methods 

• Small group/large group 

instruction 

• Individual instruction 

• Smart Board 

presentations/demonstrations 

• Videos 

• Printed handouts 

• Teacher led discussion 

• Student led discussion 

• Scientific Investigations and 

observations 

• Read aloud from book/text 

• Audio book 

• Posters 

• KWL charts 

• Lecture 

• Print & digital resources 

• Slideshows 

• Printed handouts 

• Google accounts 

• Email communication 

• Google classroom 

• Google drive documents 

• Teacher created worksheets, 

tests, quizzes 

• Makerspace exploration 

• Posters 

• Written assignments 

• Teacher goals/needs 

• Student goals/needs 

• Intrinsic motivation 

• Makerspace exploration 

• Plickers (web) 

• Flipgrid (web) 

• Nearpod (web) 

• District website 

• Paper documents and forms 

• Google Classroom (web) 

• Email (web) 

• Scientific investigations 

• Newsela (web) 

• Print & digital resources 

 

  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar16.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
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Unit 3: Structures and Functions- Overview  

Content Area: Science 

Unit Title: Structures and Functions 

Grade Level: 4 

Unit Summary: In this unit of study, students develop an understanding that plants and animals have internal and 

external structures that function to support survival, growth, behavior, and reproduction. The crosscutting concepts of 

systems and system models are called out as organizing concepts for this disciplinary core idea. Students are expected to 

demonstrate grade-appropriate proficiency in engaging in argument from evidence. Students are also expected to use this 

practice to demonstrate understanding of the core idea. 

Unit 3 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

4-LS1-1 Construct an argument that plants and animals have internal and external structures that function to 

support survival, growth, behavior, and reproduction. 

21st century themes and skills (standard 9.1 or 9.2) 

9.2.4.A.4  Explain why knowledge and skills acquired in the elementary grades lay the foundation for future 

academic and career success.  

Career Ready Practices (CRP) 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

CRP11. Use technology to enhance productivity. 

Educational Technology Standards 

8.1.5.A.1 Select and use appropriate digital tools and resources to accomplish a variety of tasks including solving 

problems. 

8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that supports a scientific finding. 

Interdisciplinary Connection (Standard) 

W.4.1 Write opinion pieces on topics or texts, supporting a point of view with reasons and information. 

4.G.A.3 Recognize a line of symmetry for a two-dimensional figure as a line across the figure such that the 

figure can be folded across the line into matching parts. Identify line-symmetric figures and draw lines 

of symmetry. 

Unit Essential Question(s): 

• How do internal and external parts of plants and 

animals help them to survive, grow, behave, and 

reproduce? 

• How do the structures of organisms enable life’s 

functions? 

• How and why do organisms interact with their 

environment and what are the effects of these 

interactions? 

Unit Enduring Understandings: 

• A system can be described in terms of its 

components and their interactions. 

• Plants and animals have both internal and 

external structures that serve various functions in 

growth, survival, behavior, and reproduction 

Unit Learning Targets/Objectives: 

Students will… 

● Construct an argument that plants and animals have internal and external structures that function to support survival, 

growth, behavior, and reproduction. 

Evidence of Learning 

Formative Assessments: 

Students who understand the concepts can… 

• Describe a system in terms of its components and their interactions. 

• Construct an argument with evidence, data, and/or a model. 
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• Construct an argument to support the claim that plants and animals have internal and external structures that 

function to support survival, growth, behavior, and reproduction. (Assessment is limited to macroscopic structures 

within plant and animal systems.) Examples of structures could include: Thorns, Stems, Roots, Colored petals, 

Heart, Stomach, Lung, Brain, and Skin 

 

Summative/Benchmark Assessment(s): 

• Growth and Development and Physical Features Quiz 

• Animal Reproduction and Shelter and Defense Quiz 

• Unit Test: Structures and Functions 

 

Alternative Assessments: 

• Modified versions of formative and summative assessments, project-based assessments, and oral assessments 

 

Resources/Materials:  

 

Discovery Education Tech Book 

https://www.discoveryeducation.com/ 

 

Animal Mouth Structures 

https://nj.pbslearningmedia.org/resource/tdc02.sci.life.colt.lp_mouths/animal-mouth-structures/#.XeQ04-hKhPY 
 

Modifications: 

 

Special Education Student/504  

● Allow errors 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions, and permit 

drawing, as an explanation 

● Accept participation at any level, even one word 

● Consult with Case Managers and follow IEP 

accommodations/modifications  

 

English Language Learners  

● Assign a buddy, same language or English speaking 

● Allow errors in speaking 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions 

● Accept participation at any level, even one word 

 

 

At-Risk Students  

● Provide extended time to complete tasks 

● Consult with Guidance Counselors and follow I&RS 

procedures/action plans 

● Consult with classroom teacher(s) for specific 

behavior interventions 

● Provide rewards as necessary 

 

 

Gifted and Talented Students  

● Provide extension activities 

● Build on students’ intrinsic motivations 

● Consult with parents to accommodate students’ 

interests in completing tasks at their level of 

engagement 

 

Suggested Pacing Guide 

Lesson 

Name/Topic 

Lesson Objective(s) Time frame (day(s) to complete) 

Growth and 

Development 

Students will be able to: 

• Compare and contrast the growth and 

development of animals that do and do not 

undergo metamorphosis. 

• Give examples of some animals that undergo 

metamorphosis and describe how they grow 

and change. 

• Relate the number of offspring to the amount 

of parental care animals provide 

3 Days 

Physical 

Features 

Students will be able to: 

• Describe the features that make animals unique 

from other living things. 

3 Days 

https://www.discoveryeducation.com/
https://nj.pbslearningmedia.org/resource/tdc02.sci.life.colt.lp_mouths/animal-mouth-structures/#.XeQ04-hKhPY
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• Compare and contrast the physical features of 

different animals. 

• Classify groups of organisms based on 

common physical characteristics. 

• Explain the connection between an animal’s 

physical features and the ways in which it 

meets its needs for food and movement. 

• Describe and explain some of the features 

plants have that help them survive, grow, and 

reproduce. 

Formative 

Assessment 

Students will be able to: 

• Complete a formative assessment on animal 

growth and development and physical features. 

1 Day 

Animal 

Reproduction 

Students will be able to: 

• Compare and contrast sexual and asexual 

reproduction 

• Identify patterns by which eggs usually 

develop in all five classes of vertebrates. 

• Compare the advantages and disadvantages of 

developing eggs inside and outside the 

mother’s body. 

2 Days 

Shelter and 

Defense 

Students will be able to: 

• Explain why animals need shelter. 

• Explain why different animals use different 

kinds of shelters based on their needs and 

habitats, and give examples. 

• Describe features and behaviors of animals that 

allow them to survive predators. 

2 Days 

Formative 

Assessment 

Students will be able to: 

• Complete a formative assessment on animal 

reproduction and shelter and defense. 

1 Day 

Review Day Students will be able to: 

• Review information from Unit 3: Structures 

and Functions. 

1 Day 

Summative 

Assessment 

Students will be able to: 

• Complete a summative assessment on Unit 3: 

Structures and Functions. 

1 Day 

Teacher Notes: Address the following misconceptions: 

• Students may think that only large land animals are mammals, such as elephants, bears, and lions. In fact, whales, 

dolphins, and bats are all mammals. 

• Students may not value the differences between plants and animals because they may not believe that plants are 

alive.  

• Students may believe that adaptation is a conscious choice undertaken by individual organisms.  
Additional Resources:  

 

Connections Between Practices in NGSS, Common Core Math, and Common Core ELA 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx 

 

Engineering Design as a Core Idea 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar39.aspx 

 

NGSS Core Ideas: From Molecules to Organisms: Structures and Processes 

https://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E 

 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar39.aspx
https://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
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Annenberg Media’s Teachers’ Resources 

http://www.learner.org/resources/series179.html 

 

UDL Guidelines: Presentation Methods UDL Guidelines: Action and 

Expression Methods 

UDL Guidelines: Engagement Methods 

• Small group/large group 

instruction 

• Individual instruction 

• Smart Board 

presentations/demonstrations 

• Videos 

• Printed handouts 

• Teacher led discussion 

• Student led discussion 

• Scientific Investigations and 

observations 

• Read aloud from book/text 

• Audio book 

• Posters 

• KWL charts 

• Lecture 

• Print & digital resources 

• Slideshows 

• Printed handouts 

• Google accounts 

• Email communication 

• Google classroom 

• Google drive documents 

• Teacher created worksheets, 

tests, quizzes 

• Makerspace exploration 

• Posters 

• Written assignments 

• Teacher goals/needs 

• Student goals/needs 

• Intrinsic motivation 

• Makerspace exploration 

• Plickers (web) 

• Flipgrid (web) 

• Nearpod (web) 

• District website 

• Paper documents and forms 

• Google Classroom (web) 

• Email (web) 

• Scientific investigations 

• Newsela (web) 

• Print & digital resources 

 

  

http://www.learner.org/resources/series179.html
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Unit 4: How Organisms Process Information- Overview  

Content Area: Science 

Unit Title: Structures and Functions 

Grade Level: 4 

Unit Summary: In this unit of study, students are expected to develop an understanding that plants and animals have 

internal and external structures that function to support survival, growth, behavior, and reproduction. By developing a 

model, they describe that an object can be seen when light reflected from its surface enters the eye. The crosscutting 

concepts of cause and effect, systems and system models, and structure and function are called out as organizing concepts 

for these disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in developing and 

using models. Students are expected to use these practices to demonstrate understanding of the core ideas. 

Unit 4 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

4-LS1-2 Use a model to describe that animals receive different types of information through their senses, process 

the information in their brain, and respond to the information in different ways. 

4-PS4-2 Develop a model to describe that light reflecting from objects and entering the eye allows objects to be 

seen. 

21st century themes and skills (standard 9.1 or 9.2) 

9.2.4.A.4  Explain why knowledge and skills acquired in the elementary grades lay the foundation for future 

academic and career success.  

Career Ready Practices (CRP) 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

CRP11. Use technology to enhance productivity. 

Educational Technology Standards 

8.1.5.A.1 Select and use appropriate digital tools and resources to accomplish a variety of tasks including solving 

problems. 

8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that supports a scientific finding. 

Interdisciplinary Connection (Standard) 

SL.4.5 Add audio recordings and visual displays to presentations when appropriate to enhance the development 

of main ideas or themes. 

MP.4 Model with mathematics 

4.G.A.1 Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel 

lines. Identify these in two-dimensional figures. 

Unit Essential Question(s): 

• How do animals receive and process different types 

of information from their environment in order to 

respond appropriately? 

• What happens when light from an object enters the 

eye? 

Unit Enduring Understandings: 

• A system can be described in terms of its 

components and its interactions. 

• Different sense receptors are specialized for 

particular kinds of information, which may be 

then processed by the animal’s brain. 

• Animals are able to use their perceptions and 

memories to guide their actions. 

• Cause-and-effect relationships are routinely 

identified. 

• An object can be seen when light reflected from 

its surface enters the eyes. 

Unit Learning Targets/Objectives: 

Students will… 
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● Use a model to describe that animals receive different types of information through their senses, process the 

information in their brain, and respond to the information in different ways. 

● Develop a model to describe that light reflecting from objects and entering the eye allows objects to be seen. 

Evidence of Learning 

Formative Assessments: 

Students who understand the concepts can… 

• Describe a system in terms of its components and their interactions. 

• Use a model to test interactions concerning the functioning of a natural system. 

• Use a model to describe that animals receive different types of information through their senses, process the 

information in their brain, and respond to the information in different ways. (Emphasis is on systems of 

information transfer) 

• Identify cause-and-effect relationships. 

• Develop a model to describe phenomena. 

• Develop a model to describe that light reflecting from objects and entering the eye allows objects to be seen. 

 

Summative/Benchmark Assessment(s): 

• Receiving and Using Information and Light Energy Quiz 

• Reflection Quiz 

• Unit Test: How Organisms Process Information 

 

Alternative Assessments: 

• Modified versions of formative and summative assessments, project-based assessments, and oral assessments 

 

Resources/Materials:  

 

Discovery Education Tech Book 

https://www.discoveryeducation.com/ 

 

 

Pinhole Cameras and Eyes 

https://ngss.nsta.org/Resource.aspx?ResourceID=88 

 

The Life of Environments 

https://ngss.nsta.org/ 

 

Time to Think? 

https://ngss.nsta.org/Resource.aspx?ResourceID=267 

 

Catch It! 

https://ngss.nsta.org/ 

 

Modifications: 

 

Special Education Student/504  

● Allow errors 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions, and permit 

drawing, as an explanation 

● Accept participation at any level, even one word 

● Consult with Case Managers and follow IEP 

accommodations/modifications  

 

English Language Learners  

● Assign a buddy, same language or English speaking 

● Allow errors in speaking 

 

 

At-Risk Students  

● Provide extended time to complete tasks 

● Consult with Guidance Counselors and follow I&RS 

procedures/action plans 

● Consult with classroom teacher(s) for specific 

behavior interventions 

● Provide rewards as necessary 

 

 

Gifted and Talented Students  

● Provide extension activities 

● Build on students’ intrinsic motivations 

https://www.discoveryeducation.com/
https://ngss.nsta.org/Resource.aspx?ResourceID=88
https://ngss.nsta.org/
https://ngss.nsta.org/Resource.aspx?ResourceID=267
https://ngss.nsta.org/
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● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions 

● Accept participation at any level, even one word 

● Consult with parents to accommodate students’ 

interests in completing tasks at their level of 

engagement 

 

Suggested Pacing Guide 

Lesson 

Name/Topic 

Lesson Objective(s) Time frame (day(s) to complete) 

Receiving 

and Using 

Information 

Students will be able to: 

• Describe the ways that animals receive 

information from their environment. 

• Evaluate the ways that sensory receptors are 

specialized for particular kinds of information. 

• Explain how sensory information is processed in 

the brain. 

• Analyze how animals are able to use their 

perceptions and memories to guide their actions. 

3 Days 

Light Energy Students will be able to: 

• Explain that light is a form of energy because it 

can cause matter to heat up and change. 

• Describe light in terms of a wave and wave 

properties including how light travels and how it 

changes as it travels. 

• Evaluate evidence that light can transfer energy 

from one place to another. 

2 Days 

Formative 

Assessment 
Students will be able to: 

• Complete a formative assessment on receiving 

and using information and light energy. 

1 Day 

Reflection Students will be able to: 

• Analyze the effects of light hitting a smooth 

surface. 

• Analyze the effects of light hitting a rough 

surface. 

2 Days 

Formative 

Assessment 

Students will be able to: 

• Complete a formative assessment on reflection. 

1 Day 

Review Day Students will be able to: 
• Review information from Unit 4: How 

Organisms Process Information. 

1 Day 

Summative 

Assessment 
Students will be able to: 

• Complete a summative assessment on Unit 4: 

How Organisms Process Information. 

1 Day 

Teacher Notes:  Address the following misconceptions: 

• All senses are processed the same way for all individuals. In fact, different individuals process information from 

the senses in very different ways. 

• Many students think that visible light comes only from sources that emit light, such as light bulbs and the Sun. In 

fact, anything that is visible emits, reflects, or transmits light. 

Additional Resources:  

Teaching NGSS in K-5: Making Meaning through Discourse 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx 

 

Evaluating Resources for NGSS: the EquIP Rubric 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx 

 

NGSS Crosscutting Concepts: Systems and System Models 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
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NGSS Core Ideas: From Molecules to Organisms: Structures and Processes 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar35.aspx 

 

NGSS Core Ideas: Energy 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx 

 

 

UDL Guidelines: Presentation Methods UDL Guidelines: Action and 

Expression Methods 

UDL Guidelines: Engagement Methods 

• Small group/large group 

instruction 

• Individual instruction 

• Smart Board 

presentations/demonstrations 

• Videos 

• Printed handouts 

• Teacher led discussion 

• Student led discussion 

• Scientific Investigations and 

observations 

• Read aloud from book/text 

• Audio book 

• Posters 

• KWL charts 

• Lecture 

• Print & digital resources 

• Slideshows 

• Printed handouts 

• Google accounts 

• Email communication 

• Google classroom 

• Google drive documents 

• Teacher created worksheets, 

tests, quizzes 

• Makerspace exploration 

• Posters 

• Written assignments 

• Teacher goals/needs 

• Student goals/needs 

• Intrinsic motivation 

• Makerspace exploration 

• Plickers (web) 

• Flipgrid (web) 

• Nearpod (web) 

• District website 

• Paper documents and forms 

• Google Classroom (web) 

• Email (web) 

• Scientific investigations 

• Newsela (web) 

• Print & digital resources 

 

  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar35.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx
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Unit 5: Transfer of Energy- Overview  

Content Area: Science 

Unit Title: Transfer of Energy 

Grade Level: 4 

Unit Summary: In this unit of study, fourth-grade students develop an understanding that energy can be transferred from 

place to place by sound, light, heat, and electrical currents. Students also obtain and combine information to describe that 

energy and fuels are derived from natural resources and that their uses affect the environment. The crosscutting concepts 

of cause and effect, energy and matter, and the interdependence of science, engineering, and technology, and influence of 

science, engineering, and technology 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 and obtaining, evaluating, and communicating information. Students are also expected to use these 

practices to demonstrate understanding of the core ideas. 

Unit 5 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

4-PS3-2 Make observations to provide evidence that energy can be transferred from place to place by sound, 

light, heat, and electric currents. 

4-ESS3-1 Obtain and combine information to describe that energy and fuels are derived from natural resources 

and their uses affect the environment. 

3-5-ETS1-2 Generate and compare multiple possible solutions to a problem based on how well each is likely to meet 

the criteria and constraints of the problem. 

21st century themes and skills (standard 9.1 or 9.2) 

9.2.4.A.4  Explain why knowledge and skills acquired in the elementary grades lay the foundation for future 

academic and career success.  

Career Ready Practices (CRP) 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

CRP11. Use technology to enhance productivity. 

Educational Technology Standards 

8.1.5.A.1 Select and use appropriate digital tools and resources to accomplish a variety of tasks including solving 

problems. 

8.1.5.A.3 Use a graphic organizer to organize information about problem or issue. 

8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that supports a scientific finding. 

Interdisciplinary Connection (Standard) 

W.4.7 Conduct short research projects that build knowledge through investigation of different aspects of a 

topic. 

W.4.8 Recall relevant information from experiences or gather relevant information from print and digital 

sources; take notes and categorize information and provide a list of sources. 

W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and research. 

MP.2 Reason abstractly and quantitatively. 

MP.4 Model with mathematics. 

4.OA.A.1 Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 × 7 as a statement that 35 is 5 

times as many as 7 and 7 times as many as 5. Represent verbal statements of multiplicative comparisons 

as multiplication equations. 

Unit Essential Question(s): 

• How does energy move? 

• From what natural resources are energy and fuels 

derived? In what ways does the human of natural 

resources affect the environment? 

Unit Enduring Understandings: 

• Energy can be transferred in various ways and 

between objects. 

• Energy can be moved from place to place 

through sound, light, or electric currents. 
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• Energy is present whenever there are sound, 

light, or heat. 

• Light also transfers energy from place to place. 

• Energy can also be transferred from place to 

place by electric currents; the currents may have 

been produced to begin with by transforming the 

energy of motion into electrical energy. 

• Cause-and-effect relationships are routinely 

identified and used to explain change. 

• Knowledge of relevant scientific concepts and 

research findings is important in engineering.  

• Over time, people’s needs and wants change, as 

do their demands for new and improved 

technologies.  

• Energy and fuels that humans use are derived 

from natural sources. 

• The use of energy and fuels from natural sources 

affects the environment in multiple ways. 

• Some resources are renewable over time, and 

others are not. 

Unit Learning Targets/Objectives: 

Students will… 

● Use evidence to construct an explanation relating the speed of an object to the energy of that object. 

● Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and 

electric currents. 

● Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses 

affect the environment. 

● Apply scientific ideas to design, test, and refine a device that converts energy from one form to another. 

Evidence of Learning 

Formative Assessments: 

Students who understand the concepts can… 

• Make observations to produce data that can serve as the basis for evidence for an explanation of a phenomenon or 

for a test of a design solution. 

• Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, 

and electric currents. 

• Describe the various ways that energy can be transferred between objects. 

• Identify cause-and-effect relationships in order to explain change. 

• Obtain and combine information from books and other reliable media to explain phenomena. 

• Obtain and combine information to describe that energy and fuels are derived from natural resources and their 

uses affect the environment.  

• Apply scientific ideas to design, test, and refine a device that converts energy from one form to another. (Devices 

should be limited to those that convert motion energy to electric energy or use stored energy to cause motion or 

produce light or sound.) Examples of devices could include electric circuits that convert electrical energy into 

motion energy of a vehicle, light, or sound or passive solar heater that converts light into heat. Examples of 

constraints could include the materials, cost, or time to design the device. 

 

Summative/Benchmark Assessment(s): 

• Electricity Quiz 

• Electric Circuits Quiz 

• Thermal Energy, Light Energy, and Sound Waves Quiz 

• Renewable Resources and Fossil Fuels Quiz 

• Unit Test: Transfer of Energy 

 

Alternative Assessments: 
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• Modified versions of formative and summative assessments, project-based assessments, and oral assessments 

 

Resources/Materials:  

Discovery Education Tech Book 

https://www.discoveryeducation.com/ 

 

Switch Energy Project 

http://switchenergyproject.com/education/ 

 

Wind Generator 

http://concord.org/stem-resources/wind-generator 

 

Thermal Energy Transfer 

https://www.pbslearningmedia.org/resource/lsps07-sci-phys-thermalenergy/thermal-energy-transfer/#.XeVP8OhKhPY 
Modifications: 

 

Special Education Student/504  

● Allow errors 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions, and permit 

drawing, as an explanation 

● Accept participation at any level, even one word 

● Consult with Case Managers and follow IEP 

accommodations/modifications  

 

English Language Learners  

● Assign a buddy, same language or English speaking 

● Allow errors in speaking 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions 

● Accept participation at any level, even one word 

 

 

At-Risk Students  

● Provide extended time to complete tasks 

● Consult with Guidance Counselors and follow I&RS 

procedures/action plans 

● Consult with classroom teacher(s) for specific 

behavior interventions 

● Provide rewards as necessary 

 

 

Gifted and Talented Students  

● Provide extension activities 

● Build on students’ intrinsic motivations 

● Consult with parents to accommodate students’ 

interests in completing tasks at their level of 

engagement 

 

Suggested Pacing Guide 

Lesson 

Name/Topic 

Lesson Objective(s) Time frame (day(s) to complete) 

About 

Electricity 

Students will be able to: 

• Relate electrical energy to the movement of 

charged particles. 

• Explain how electricity can be generated from 

other forms of energy. 

• Explain how electrical energy can be stored. 

• Compare static electricity with current 

electricity. 

• Investigate how static electric charges can build 

up and be released. 

• Compare the ability of various types of materials 

to conduct electricity. 

• Explain how electrical energy can be 

transformed into other forms of energy. 

4 Days 

Formative 

Assessment 
Students will be able to: 

• Complete a formative assessment on electricity 

1 Day 

Electric 

Circuits 

Students will be able to: 

• Model a simple closed circuit that can power a 

light bulb. 

2 Days 

https://www.discoveryeducation.com/
http://switchenergyproject.com/education/
http://concord.org/stem-resources/wind-generator
https://www.pbslearningmedia.org/resource/lsps07-sci-phys-thermalenergy/thermal-energy-transfer/#.XeVP8OhKhPY
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• Explain how different parts of a circuit help 

control the flow of electricity. 

• Explain how devices can transform electrical 

energy into other forms of energy. 

• Explain how different kinds of circuits work. 

Formative 

Assessment 
Students will be able to: 

• Complete a formative assessment on electric 

circuits. 

1 Day 

Thermal 

Energy 

Students will be able to: 

• Relate the amount of heat energy in a substance 

to particle motion. 

• Explain how heat energy can be produced from 

other forms of energy. 

• Explain and compare methods by which heat 

energy can be transferred. 

2 Days 

Light Energy Students will be able to: 

• Explain that light is a form of energy because it 

can cause matter to heat up and change. 

• Describe light in terms of a wave and wave 

properties including how light travels and how it 

changes as it travels. 

• Evaluate evidence that light can transfer energy 

from one place to another. 

1 Day 

Sound 

Waves 

Students will be able to: 

• Develop a simple model of a sound wave. 

• Explain how sound is created and perceived. 

• Compare how sound travels through different 

states of matter. 

• Cite evidence that sound transfers energy. 

• Explain characteristic properties and behaviors 

of waves. 

3 Days 

Formative 

Assessment 
Students will be able to: 

• Complete a formative assessment on thermal 

energy, light energy, and sound waves. 

1 Day 

Value of 

Renewable 

Resources 

Students will be able to: 

• Compare renewable and nonrenewable 

resources. 

• Categorize at least three renewable and 

nonrenewable resources. 

• Summarize the importance of renewable 

resources in everyday life. 

• Formulate at least three ways to conserve 

renewable resources. 

2 Days 

Fossil Fuels Students will be able to: 

• Compare three types of fossil fuels. 

• Summarize how fossil fuels are formed. 

• Describe the positive and negative effects of 

fossil fuel use. 

• Identify ways to conserve fossil fuels. 

• Define nonrenewable resource. 

3 Days 

Review Day Students will be able to: 
• Students will be able to review information from 

Unit 5: Transfer of Energy. 

1 Day 
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Summative 

Assessment 
Students will be able to: 

• Students will be able to complete a summative 

assessment on Unit 5: Transfer of Energy. 

1 Day 

Teacher Notes: Address the following misconceptions: 

• Students may think batteries contain electricity. In reality, the copper wires supply the flowing electrons through 

copper atoms. The electrons were there before the battery was connected. In effect, the copper wires are prefilled 

with a “liquid electricity.” 

• Students may think that as electrical current flows through a wire, it is used up by objects like light bulbs and that 

less current returns to than leaves the source of the electricity. In fact, in an electrical current, the electricity can 

be changed to other forms of energy, but it is not created or destroyed within the circuit. 

• Students may believe that heat and cold are two different things. In reality, cold is the absence of heat, and is not 

an entity unto itself. 

• In a world where it is easy to go to the store to get almost anything we want, students may also inherently believe 

that all natural resources are inexhaustible. In fact sunlight, wind, and water are the only inexhaustible natural 

resources. Similarly, because the ocean is so large, students may believe that resources within it, such as fish, are 

inexhaustible. 

Additional Resources:  

Assessment for the Next Generation Science Standards 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar34.aspx 
 

NGSS Crosscutting Concepts: Patterns 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx 
 

NGSS Crosscutting Concepts: Structure and Function 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx 
 

NGSS Core Ideas: Energy 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx 
 

 

UDL Guidelines: Presentation Methods UDL Guidelines: Action and 

Expression Methods 

UDL Guidelines: Engagement Methods 

• Small group/large group 

instruction 

• Individual instruction 

• Smart Board 

presentations/demonstrations 

• Videos 

• Printed handouts 

• Teacher led discussion 

• Student led discussion 

• Scientific Investigations and 

observations 

• Read aloud from book/text 

• Audio book 

• Posters 

• KWL charts 

• Lecture 

• Print & digital resources 

• Slideshows 

• Printed handouts 

• Google accounts 

• Email communication 

• Google classroom 

• Google drive documents 

• Teacher created worksheets, 

tests, quizzes 

• Makerspace exploration 

• Posters 

• Written assignments 

• Teacher goals/needs 

• Student goals/needs 

• Intrinsic motivation 

• Makerspace exploration 

• Plickers (web) 

• Flipgrid (web) 

• Nearpod (web) 

• District website 

• Paper documents and forms 

• Google Classroom (web) 

• Email (web) 

• Scientific investigations 

• Newsela (web) 

• Print & digital resources 

 

  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar34.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx
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Unit 6: Force and Motion - Overview  

Content Area: Science 

Unit Title: Force and Motion 

Grade Level: 4 

Unit Summary: In this unit of study, students are able to use evidence to construct an explanation of the relationship 

between the speed of an object and the energy of that object, and are expected to develop an understanding that energy 

can be transferred from object to object through collisions. The crosscutting concept of energy and matter is called out as 

an organizing concept. Students are expected to demonstrate grade-appropriate proficiency in asking questions, defining 

problems, and constructing explanations, and designing solutions. Students are also expected to use these practices to 

demonstrate understanding of the core ideas. 

Unit 6 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

4-PS3-1 Use evidence to construct an explanation relating the speed of an object to the energy of that object. 

4-PS3-3 Ask questions and predict outcomes about the changes in energy that occur when objects collide. 

3-5-ETS1-1 Define a simple design problem reflecting a need or a want that includes specified criteria for success 

and constraints on materials, time, or cost. 

21st century themes and skills (standard 9.1 or 9.2) 

9.2.4.A.4  Explain why knowledge and skills acquired in the elementary grades lay the foundation for future 

academic and career success.  

Career Ready Practices (CRP) 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

CRP11. Use technology to enhance productivity. 

Educational Technology Standards 

8.1.5.A.1 Select and use appropriate digital tools and resources to accomplish a variety of tasks including solving 

problems. 

8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that supports a scientific finding. 

Interdisciplinary Connection (Standard) 

RI.4.1 Refer to details and examples in a text when explaining what the text says explicitly and when drawing 

inferences from the text. 

RI.4.3 Explain events, procedures, ideas, or concepts in a historical, scientific, or technical text, including what 

happened and why, based on specific information in the text. 

RI.4.9 Integrate information from two texts on the same topic in order to write or speak about the subject 

knowledgeably. 

W.4.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly. 

W.4.7 Conduct short research projects that build knowledge through investigation of different aspects of a 

topic. 

W.4.8 Recall relevant information from experiences or gather relevant information from print and digital 

sources; take notes and categorize information, and provide a list of sources. 

W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and research. 

Unit Essential Question(s): 

• What is the relationship between the speed of an 

object and its energy? 

• How is energy transferred and conserved. 

• In what ways does energy change when objects 

collide? 

• How can one explain and predict interactions 

between objects and within systems of objects? 

Unit Enduring Understandings: 

• Energy can be transferred in various ways and 

between objects. 

• The faster a given object is moving, the more 

energy it possesses. 

• Energy can be transferred in various ways and 

between objects. 
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 • Energy can be moved from place to place by 

moving objects or through sound, light, or 

electric currents. 

• Energy is present whenever there are moving 

objects, sound, light, or heat. 

• When objects collide, energy can be transferred 

from one object to another, thereby changing 

their motion. In such collisions, some energy is 

typically also transferred to the surrounding air; 

as a result, the air gets heated and sound is 

produced. 

• When objects collide, the contact forces transfer 

energy so as to change the objects’ motions. 

Unit Learning Targets/Objectives: 

Students will… 

● Use evidence to construct an explanation relating the speed of an object to the energy of that object. 

● Ask questions and predict outcomes about the changes in energy that occur when objects collide. 

Evidence of Learning 

Formative Assessments: 

Students who understand the concepts can… 

• Describe various ways that energy can be transferred between objects. 

• Use evidence (e.g., measurements, observations, patterns) to construct an explanation. 

• Use evidence to construct an explanation relating the speed of an object to the energy of that object. 

• Describe the various ways that energy can be transferred between objects. 

• Ask questions that can be investigated and predict reasonable outcomes based on patterns such as cause and effect 

relationships. 

• Ask questions and predict outcomes about the changes in energy that occur when objects collide. Emphasis is on 

the change in the energy due to the change in speed, not on the forces, as objects interact. 

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

the design problem. 

• 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. 

• Apply scientific ideas to solve design problems. 

• Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence, using fair 

tests in which variables are controlled and the number of trials considered. 

• Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects 

of a model or prototype that can be improved. 

 

Summative/Benchmark Assessment(s): 

• Forms of Energy Quiz 

• Changing the Form of Energy Quiz 

• Changing the Speed of Motion Quiz 

• Unit Test: Force and Motion 

 

Alternative Assessments: 

• Modified versions of formative and summative assessments, project-based assessments, and oral assessments 

 

Resources/Materials:  

 

Discovery Education Tech Book 

https://www.discoveryeducation.com/ 

 

Spool Racers 

https://ngss.nsta.org/Resource.aspx?ResourceID=22 

https://www.discoveryeducation.com/
https://ngss.nsta.org/Resource.aspx?ResourceID=22
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http://www.scienceworld.ca/resource/popcan-porsche/ 
http://pbskids.org/designsquad/build/rubber-band-car/ 
 

Force and Motion 

https://www.pbslearningmedia.org/resource/idptv11.sci.phys.maf.d4kfom/force-and-motion/#.XeVTgehKhPY 
 

Advanced High-Powered Rockets 

https://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Advanced_High_Power_Paper_Rockets.htm
l#.VsxeJPkrJD8 
 
Modifications: 

 

Special Education Student/504  

● Allow errors 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions, and permit 

drawing, as an explanation 

● Accept participation at any level, even one word 

● Consult with Case Managers and follow IEP 

accommodations/modifications  

 

English Language Learners  

● Assign a buddy, same language or English speaking 

● Allow errors in speaking 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions 

● Accept participation at any level, even one word 

 

 

At-Risk Students  

● Provide extended time to complete tasks 

● Consult with Guidance Counselors and follow I&RS 

procedures/action plans 

● Consult with classroom teacher(s) for specific 

behavior interventions 

● Provide rewards as necessary 

 

 

Gifted and Talented Students  

● Provide extension activities 

● Build on students’ intrinsic motivations 

● Consult with parents to accommodate students’ 

interests in completing tasks at their level of 

engagement 

 

Suggested Pacing Guide 

Lesson 

Name/Topic 

Lesson Objective(s) Time frame (day(s) to complete) 

Forms of 

Energy 

Students will be able to: 

• Define energy and how it is used. 

• Know that there are seven forms of energy. 

• Know how energy is stored, transformed, and 

transferred. 

• Describe ways that wind and air can be used to 

move things. 

• Describe the different ways that humans and 

other organisms use chemical energy. 

 

3 Days 

Formative 

Assessment 
Students will be able to: 

• Complete a formative assessment on forms of 

energy. 

1 Day 

Changing the 

form of 

Energy 

Students will be able to: 

• Demonstrate that energy can change forms. 

• Explain how energy is conserved by giving 

examples of ways energy can change form. 

• Explain the difference between potential and 

kinetic energy. 

• Describe how energy can be converted into 

several forms at once. 

4 Days 

Formative 

Assessment 
Students will be able to: 1 Day 

http://www.scienceworld.ca/resource/popcan-porsche/
http://pbskids.org/designsquad/build/rubber-band-car/
https://www.pbslearningmedia.org/resource/idptv11.sci.phys.maf.d4kfom/force-and-motion/#.XeVTgehKhPY
https://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Advanced_High_Power_Paper_Rockets.html#.VsxeJPkrJD8
https://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Advanced_High_Power_Paper_Rockets.html#.VsxeJPkrJD8
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• Complete a formative assessment on changing 

the form of energy. 

Changing the 

speed of 

Motion 

Students will be able to: 

• Describe how an object’s motion can be 

changed. 

• Explain how different types of forces cause 

objects to change speed and/or direction. 

• Analyze the energy changes that occur when 

objects experience a change in motion. 

• Describe the effect of friction on an object’s 

motion. 

4 Days 

Formative 

Assessment 
Students will be able to: 

• Complete a formative assessment on changing 

the speed of motion. 

1 Day 

Review Day Students will be able to: 
• Review information from Unit 6: Force and 

Motion 

1 Day 

Summative 

Assessment 
Students will be able to: 

• Complete a summative assessment on Unit 6: 

Force and Motion 

1 Day 

Teacher Notes: Address the following misconceptions: 

• They might think that when energy changes form, some of the energy is lost for good or destroyed. In fact, energy 

is neither created nor destroyed, so when energy changes forms, it may leave a system, but it remains in the 

world. 

• They may think that if an object is at rest no forces are acting on it. In fact, an object with zero net force acting on 

it is either at rest or moving at a constant speed. 

Additional Resources:  

 

NGSS Crosscutting Concepts: Stability and Change 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar25.aspx 
 

NGSS Core Ideas: Energy 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx 
 

 

UDL Guidelines: Presentation Methods UDL Guidelines: Action and 

Expression Methods 

UDL Guidelines: Engagement Methods 

• Small group/large group 

instruction 

• Individual instruction 

• Smart Board 

presentations/demonstrations 

• Videos 

• Printed handouts 

• Teacher led discussion 

• Student led discussion 

• Scientific Investigations and 

observations 

• Read aloud from book/text 

• Audio book 

• Posters 

• KWL charts 

• Lecture 

• Slideshows 

• Printed handouts 

• Google accounts 

• Email communication 

• Google classroom 

• Google drive documents 

• Teacher created worksheets, 

tests, quizzes 

• Makerspace exploration 

• Posters 

• Written assignments 

• Teacher goals/needs 

• Student goals/needs 

• Intrinsic motivation 

• Makerspace exploration 

• Plickers (web) 

• Flipgrid (web) 

• Nearpod (web) 

• District website 

• Paper documents and forms 

• Google Classroom (web) 

• Email (web) 

• Scientific investigations 

• Newsela (web) 

• Print & digital resources 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx
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• Print & digital resources 

 

 

Unit 7: Waves and Information - Overview  

Content Area: Science 

Unit Title: Waves and Information 

Grade Level: 4 

Unit Summary: In this unit of study, students use a model of waves to describe patterns of waves in terms of amplitude 

and wavelength and to show that waves can cause objects to move. The crosscutting concepts of patterns; interdependence 

of science, engineering, and technology; and influence of engineering, technology, and science on society and the natural 

world are called out as organizing concepts for these disciplinary core ideas. Students demonstrate grade-appropriate 

proficiency in developing and using models, planning and carrying out investigations, and constructing explanations, and 

designing solutions. Students are also expected to use these practices to demonstrate their understanding of the core ideas. 

Unit 7 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

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. 

4-PS4-3 Generate and compare multiple solutions that use patterns to transfer information. 

3-5-EST-1-2 Generate and compare multiple possible solutions to a problem based on how well each is likely to meet 

the criteria and constraints of the problem. 

3-5-EST1-3 Plan and carry out fair tests in which variables are controlled and failure points are considered to 

identify aspects of a model or prototype that can be improved. 

21st century themes and skills (standard 9.1 or 9.2) 

9.2.4.A.4  Explain why knowledge and skills acquired in the elementary grades lay the foundation for future 

academic and career success.  

Career Ready Practices (CRP) 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

CRP11. Use technology to enhance productivity. 

Educational Technology Standards 

8.1.5.A.1 Select and use appropriate digital tools and resources to accomplish a variety of tasks including solving 

problems. 

8.1.5.A.3 Use a graphic organizer to organize information about problem or issue. 

8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that explains the analysis of the data. 

8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that supports a scientific finding. 

Interdisciplinary Connection (Standard) 

RI.4.9 Integrate information from two texts on the same topic in order to write or speak about the subject 

knowledgeably. 
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SL.4.5 Add audio recordings and visual displays to presentations when appropriate to enhance the development 

of main ideas or themes. 

RI.5.1 Draw on information from multiple print or digital sources, demonstrating the ability to locate an 

answer to a question quickly or to solve a problem efficiently. 

RI.5.9 Integrate information from several texts on the same topic in order to write or speak about the subject 

knowledgeably. 

W.4.7 Conduct short research projects that build knowledge through investigation of different aspects of a 

topic 

W.5.7 Conduct short research projects that use several sources to build knowledge through investigation of 

different aspects of a topic. 

W.5.8 Recall relevant information from experiences or gather relevant information from print and digital 

sources; summarize or paraphrase information in notes and finished work and provide a list of sources. 

W.5.9 Draw evidence from literary or informational texts to support analysis, reflection, and research. 

MP.2 Reason abstractly and quantitatively. 

MP.4 Model with mathematics 

MP.5 Use appropriate tools strategically 

3-5.OA Operations and Algebraic Thinking 

4.G.A.1 Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel 

lines. Identify these in two-dimensional figures. 

Unit Essential Question(s): 

• How are waves used to transfer energy and 

information? 

• How do waves travel and cause objects to move? 

• Which team can design a way to use patterns to 

communicate with someone across the room? 

• How can scientific ideas be applied to design, test, 

and refine a device that converts energy from one 

form to another? 

Unit Enduring Understandings: 

• Science findings are based on recognizing 

patterns. 

• Similarities and differences in patterns can be 

used to sort and classify natural phenomena. 

• 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. 

• Waves of the same type can differ in amplitude 

(height of the wave) and wavelength (spacing 

between wave peaks) 

• Similarities and differences in patterns can be 

used to sort and classify designed products.  

• Knowledge of relevant scientific concepts and 

research findings is important in engineering.  

• Engineers improve existing technologies or 

develop new ones to increase their benefits, 

decrease known risks, and meet societal 

demands. 

• Digitized information can be transmitted over 

long distances without significant degradation. 

High-tech devices, such as computers or cell 

phones, can receive and decode information—

that is, convert it from digitized form to voice 

and vice versa. 

• Different solutions need to be tested in order to 

determine which of them best solve the problem, 

given the criteria and the constraints. 

• Research on a problem should be carried out 

before beginning to design a solution. Testing a 

solution involves investigating how well it 

performs under a range of likely conditions. 
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• At whatever stage, communicating with peers 

about proposed solutions is an important part of 

the design process, and shared ideas can lead to 

improved designs. 

• Tests are often designed to identify failure points 

or difficulties, which suggest the elements of the 

design that need to be improved. 

Unit Learning Targets/Objectives: 

Students will… 

• Develop a model of waves to describe patterns in terms of amplitude and wavelength and that waves can cause 

objects to move 

• Generate and compare multiple solutions that use patterns to transfer information. 

• Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the 

criteria and constraints of the problem. 

• Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects 

of a model or prototype that can be improved. 

Evidence of Learning 

Formative Assessments: 

Students who understand the concepts can… 

• Sort and classify natural phenomena using similarities and differences in patterns. 

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

• Develop a model (e.g., diagram, analogy, or physical model) of waves to describe patterns in terms of amplitude 

and wavelength, and that waves can cause objects to move. 

• Sort and classify designed products using similarities and differences in patterns. 

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

the design solution. 

• Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the 

criteria and constraints of the problem. 

• Generate and compare multiple solutions that use patterns to transfer information. Examples of solutions could 

include: Drums sending coded information through sound waves; Using a grid of ones and zeroes representing 

black and white to send information about a picture; and Using Morse code to send text. 

• Plan and conduct an investigation collaboratively to produce data that can serve as the basis for evidence, using 

fair tests in which variables are controlled and the number of trials considered. 

• Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects 

of a model or prototype that can be improved. 

 

Summative/Benchmark Assessment(s): 

• Waves Quiz 

• Sound Waves Quiz 

• Information Transfer Quiz 

• Unit Test: Waves and Informaiton 

 

Alternative Assessments: 

• Modified versions of formative and summative assessments, project-based assessments, and oral assessments 

 

Resources/Materials:  

 

Discovery Education Tech Book 

https://www.discoveryeducation.com/ 

 

Utah Education Network 

https://www.uen.org/lessonplan/resource/grade/4  

 

Michigan NGSS Moodle 

https://www.discoveryeducation.com/
https://www.uen.org/lessonplan/resource/grade/4
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http://moodle.tbaisd.org/course/view.php?id=1021 

 

Modifications: 

 

Special Education Student/504  

● Allow errors 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions, and permit 

drawing, as an explanation 

● Accept participation at any level, even one word 

● Consult with Case Managers and follow IEP 

accommodations/modifications  

 

English Language Learners  

● Assign a buddy, same language or English speaking 

● Allow errors in speaking 

● Rephrase questions, directions, and explanations 

● Allow extended time to answer questions 

● Accept participation at any level, even one word 

 

 

At-Risk Students  

● Provide extended time to complete tasks 

● Consult with Guidance Counselors and follow I&RS 

procedures/action plans 

● Consult with classroom teacher(s) for specific 

behavior interventions 

● Provide rewards as necessary 

 

 

Gifted and Talented Students  

● Provide extension activities 

● Build on students’ intrinsic motivations 

● Consult with parents to accommodate students’ 

interests in completing tasks at their level of 

engagement 

 

Suggested Pacing Guide 

Lesson 

Name/Topic 

Lesson Objective(s) Time frame (day(s) to complete) 

Waves Students will be able to: 

• Explain the relationship between waves and 

energy. 

• Distinguish among different types of waves. 

• Relate wave observations to their characteristics. 

• Relate the motion of waves to the motion of 

objects with which they come in contact. 

3 Days 

Formative 

Assessment 
Students will be able to: 

• Complete a formative assessment on waves. 

1 Day 

Sound 

Waves 

Students will be able to: 

• Develop a simple model of a sound wave. 

• Explain how sound is created and perceived. 

• Compare how sound travels through different 

states of matter. 

• Cite evidence that sound transfers energy. 

• Explain characteristic properties and behaviors 

of waves. 

3 Days 

Formative 

Assessment 
Students will be able to: 

• Complete a formative assessment on sound 

waves 

1 Day 

Information 

Transfer  

Students will be able to: 

• Explain the basic process for transmitting 

signals using sound, electromagnetic waves, and 

electricity. 

• Compare analog and digital signals. 

• Explain how signals can be transmitted over 

wires and fibers, or through air or space. 

3 Days 

http://moodle.tbaisd.org/course/view.php?id=1021
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• Design, test, and modify a system for 

transmitting information. 

Formative 

Assessment  

Students will be able to: 

• Complete a formative assessment on information 

transfer. 

1 Day 

Review Day Students will be able to: 
• Review information from Unit 7: Waves and 

Information. 

1 Day 

Summative 

Assessment 
Students will be able to: 

• Complete a summative assessment on Unit 7: 

Waves and Information. 

1 Day 

Teacher Notes: Address the following misconceptions: 

• Students may believe that when a wave moves, particles always move with the wave from the point of 

transmission to the point of reception. However, in general, the particles in a medium vibrate and then return to 

their initial positions as wave energy is transmitted. 

• Students may think that sound is a “thing” that has the ability to move on its own. In fact, sound is a form of 

energy that must be transmitted from one place to another through the vibration of particles. 

• Many students think that radio waves are a form of sound. However, radio waves are a form of light, or 

electromagnetic waves. Radio waves are just like visible light, but they have a longer wavelength and carry less 

energy. 

Additional Resources:  

 

NSTA Web Seminar: NGSS Core Ideas: Waves and their applications in technologies for information transfer 

https://learningcenter.nsta.org/resource/?id=10.2505/9/WSNGSS13_Oct22 
 

NSTA Web Seminar: Teaching NGSS in K-5: Making Meaning through Discourse 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx 
 
NSTA Web Seminar: Teaching NGSS in Elementary School – Fourth Grade 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar47.aspx 
 

 

UDL Guidelines: Presentation Methods UDL Guidelines: Action and 

Expression Methods 

UDL Guidelines: Engagement Methods 

• Small group/large group 

instruction 

• Individual instruction 

• Smart Board 

presentations/demonstrations 

• Videos 

• Printed handouts 

• Teacher led discussion 

• Student led discussion 

• Scientific Investigations and 

observations 

• Read aloud from book/text 

• Audio book 

• Posters 

• KWL charts 

• Lecture 

• Print & digital resources 

• Slideshows 

• Printed handouts 

• Google accounts 

• Email communication 

• Google classroom 

• Google drive documents 

• Teacher created worksheets, 

tests, quizzes 

• Makerspace exploration 

• Posters 

• Written assignments 

• Teacher goals/needs 

• Student goals/needs 

• Intrinsic motivation 

• Makerspace exploration 

• Plickers (web) 

• Flipgrid (web) 

• Nearpod (web) 

• District website 

• Paper documents and forms 

• Google Classroom (web) 

• Email (web) 

• Scientific investigations 

• Newsela (web) 

• Print & digital resources 

 

 

https://learningcenter.nsta.org/resource/?id=10.2505/9/WSNGSS13_Oct22
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar47.aspx

