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6th Grade Science Curriculum 
Course Description: 

The sixth-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 scientific practices and discourse. Students will display an understanding of the application of core 

principles 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 sixth-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 by using cognitive 

and manipulative skills associated with the formulation of scientific explanations, and using evidence, applying logic, and 

constructing arguments for their proposed explanations. 

The sixth-grade science curriculum is taught in seven units throughout the school year. The science curriculum is 

a hands-on, open-ended, and sequential process of investigating the biological and physical world. As part of the spiraling 

curriculum, aspects of physical science, life science, earth and space science, and engineering, technology and 

applications of science are taught throughout the year. A guided inquiry programs gives students the opportunity to 

explore topics and concepts through investigations.  

 

Course Sequence: 

Unit Title  Pacing 

Unit 1: Growth, Development and Reproduction of Organisms 25 days 

Unit 2: Matter and Energy in Organisms and Ecosystems 25 days 

Unit 3: Interdependent Relationships in Ecosystems  25 days 

Unit 4: Forces and Motion 25 days  

Unit 5: Types of Interactions 25 days 

Unit 6: Astronomy 20 days 

Unit 7: Weather and Climate 20 days  

 

Prerequisite: 
Grade 5 Science domains: 

5-PS1-3 and 5-PS1-1 Property of Matter 

5-PS1-4 and 5-PS1-2 Changes of Matter 

5-LS1-1, 5-LS2-1, and 5-PS3-1 Energy and Matter in Ecosystems 

5-ESS2-2 and 5-ESS3-1 Water on the Earth 

5-ESS2-1 and 5-ESS3-1 Earth Systems 

5-PS2-1, 5-ESS1-1, and5-ESS1-2 Interactions within the Earth, Sun, and Moon System 
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Unit 1 - Overview  

Content Area: Science  

Unit 1 Title: Growth, Development and Reproduction of Organisms 

Grade Level: 6th 

Unit Summary:  

Students use data and conceptual models to understand how the environment and genetic factors determine the growth of 

an individual organism. They connect this idea to the role of animal behaviors in animal reproduction and to the 

dependence of some plants on animal behaviors for their reproduction. Students provide evidence to support their 

understanding of the structures and behaviors that increase the likelihood of successful reproduction by organisms. The 

crosscutting concepts of cause and effect and structure and function provide a framework for understanding the 

disciplinary core ideas. Students demonstrate grade-appropriate proficiency in analyzing and interpreting data, using 

models, conducting investigations, and communicating information. Students are also expected to use these practices to 

demonstrate an understanding of the core ideas. 

Unit 1 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

MS-LS1-4  Use argument based on empirical evidence and scientific reasoning to support an explanation for how 

characteristic animal behaviors and specialized plant structures affect the probability of successful 

reproduction of animals and plants respectively. 

MS-LS1-5 Construct a scientific explanation based on evidence for how environmental and genetic factors 

influence the growth of organisms. 

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

9.2.8.B.3 Evaluate communication, collaboration, and leadership skills that can be developed through school, 

home, work, and extracurricular activities for use in a career. 

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. 

CRP12 Work productively in teams while using cultural global competence. 

Educational Technology Standards 

8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools 

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a summary of the results 

8.1.8.D.1 Understand and model appropriate online behaviors related to cyber safety, cyber bullying, cyber 

security, and cyber ethics including appropriate use of social media 

Interdisciplinary Connection (Companion Standards) 

RST.6-8.1.  Cite specific textual evidence to support analysis of science and technical texts.  

RST.6-8.2.  Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct 

from prior knowledge or opinions.  

RST.6-8.3.  Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks. 

RST.6-8.4.  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 

used in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

RST.6-8.7.  Integrate quantitative or technical information expressed in words in a text with a version of that 

information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).  

RST.6-8.8.  Distinguish among facts, reasoned judgment based on research findings, and speculation in a text.  

RST.6-8.9.  Compare and contrast the information gained from experiments, simulations, video, or multimedia 

sources with that gained from reading a text on the same topic. 

WHST.6-8.1 Write arguments focused on discipline-specific content. 
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WHST.6-8.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 

experiments, or technical processes. A. Introduce a topic and organize ideas, concepts, and  

WHST.6-8.7 Conduct short research projects to answer a question (including a self-generated question), drawing on 

several sources and generating additional related, focused questions that allow for multiple avenues of 

exploration. 

WHST.6-8.8.  Gather relevant information from multiple print and digital sources, using search terms effectively; 

assess the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of 

others while avoiding plagiarism and following a standard format for citation. 

WHST.6-8.9.  Draw evidence from informational texts to support analysis, reflection, and research. 

Unit Essential Question(s): 

● How do characteristic animal behaviors and specialized 

plant structures affect the probability of successful 

reproduction of animals and plants, respectively?  

● How do environmental and genetic factors influence the 

growth of organisms?  

Unit Enduring Understandings: 

● Plants reproduce in a variety of ways, sometimes 

depending on animal 

behavior and specialized features for reproduction. 

● There are a variety of ways that plants reproduce. 

● Specialized structures for plants affect their 

probability of successful 

reproduction. 

● Some characteristic animal behaviors affect the 

probability of successful 

reproduction in plants. 

● Animals engage in characteristic behaviors that affect 

the probability of 

successful reproduction. 

● There are a variety of characteristic animal behaviors 

that affect their 

probability of successful reproduction. 

● There are a variety of animal behaviors that attract a 

mate. 

● Successful reproduction of animals and plants may 

have more than one cause, and some cause-and-effect 

relationships in systems can only be described using 

probability. 

● Genetic factors as well as local conditions affect the 

growth of organisms. 

● A variety of local environmental conditions affect the 

growth of 

organisms. 

● Genetic factors affect the growth of organisms (plant 

and animal). 

● The factors that influence the growth of organisms 

may have more than one 

cause. 

● Some cause-and-effect relationships in plant and 

animal systems can only be 

described using probability. 

Unit Learning Targets/Objectives: 

Students will… 

● Use argument based on empirical evidence and scientific reasoning to support an explanation for how characteristic 

animal behaviors and specialized plant structures affect the probability of successful reproduction of animals and 

plants respectively. 

● Construct a scientific explanation based on evidence for how environmental and genetic factors influence the growth 

of organisms.  

●  
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Evidence of Learning 

Formative Assessments:   

• Collect empirical evidence about animal behaviors that affect the animals’ 

probability of successful reproduction and also affect the probability of plant 

reproduction. 

• Collect empirical evidence about plant structures that are specialized for 

reproductive success. 

• Identify and describe possible cause-and effect relationships affecting the 

reproductive success of plants and animals using probability. 

• Support or refute an explanation of how characteristic animal behaviors and 

specialized plant structures affect the probability of successful plant 

reproduction using oral and written arguments. 

• Conduct experiments, collect evidence, and analyze empirical data. 

Identify and describe possible causes and effects of local environmental 

conditions on the growth of organisms. 

• Identify and describe possible causes and effects of genetic conditions on 

the growth of organisms. 

 

Summative/Benchmark Assessment(s): 

• Use empirical evidence from experiments and other scientific reasoning to 

support oral and written arguments that explain the relationship among 

plant structure, animal behavior, and the reproductive success of plants. 

• Use evidence from experiments and other scientific reasoning to support 

oral and written explanations of how environmental and genetic factors 

influence the growth of organisms. 

 

Alternative Assessments: 

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

 

Resources/Materials :  

·       American Association for the Advancement of Science: http://www.aaas.org/programs 

·       American Association of Physics Teachers: http://www.aapt.org/resources/ 

·       American Chemical Society: http://www.acs.org/content/acs/en/education.html 

·       Concord Consortium: Virtual Simulations: http://concord.org/ 

·       International Technology and Engineering Educators Association: http://www.iteaconnect.org/ 

·       National Earth Science Teachers Association: http://www.nestanet.org/php/index.php 

·       National Science Digital Library: https://nsdl.oercommons.org/ 

·       National Science Teachers Association: http://ngss.nsta.org/Classroom-Resources.aspx 

·       North American Association for Environmental Education: http://www.naaee.net/ 

·       Phet: Interactive Simulations https://phet.colorado.edu/ 

·       Physics Union Mathematics (PUM): http://pum.rutgers.edu/ 

Modifications: 

● Special Education/504 Students 

o Allow errors 

o Rephrase questions, directions, and explanations 

o Allow extended time to answer questions and 

permit drawing as an explanation 

o Accept participation on any level, even one word 

 

● At-Risk Students 

o Provide extended time to complete tasks 

o Consult with Guidance Counselors and 

follow I&RS procedures/action plans 

o Consult with other members of the 6th grade 

team for specific behavior interventions 

http://www.aaas.org/programs
http://www.aaas.org/programs
http://www.aapt.org/resources/
http://www.aapt.org/resources/
http://www.acs.org/content/acs/en/education.html
http://www.acs.org/content/acs/en/education.html
http://concord.org/
http://concord.org/
http://www.iteaconnect.org/
http://www.iteaconnect.org/
http://www.nestanet.org/php/index.php
http://www.nestanet.org/php/index.php
https://nsdl.oercommons.org/
https://nsdl.oercommons.org/
http://ngss.nsta.org/Classroom-Resources.aspx
http://ngss.nsta.org/Classroom-Resources.aspx
http://www.naaee.net/
http://www.naaee.net/
https://phet.colorado.edu/
http://pum.rutgers.edu/
http://pum.rutgers.edu/
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o Consult with Case Managers and follow IEP 

accommodations/modifications 

● English Language Learners 

o Assign a buddy, same language or English 

speaking 

o Allow errors in speaking 

o Rephrase questions, directions, and explanations 

o Allow extended time to answer questions 

o Accept participation at any level, even one work 

 

o Provide rewards as necessary 

● Gifted and Talented Students 

o Provide extension activities 

o Build on students’ intrinsic motivation 

o 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) 

1 

Animal and 

Plant 

Reproduction 

Use argument based on 

empirical evidence and 

scientific reasoning to 

support an explanation for 

how characteristic animal 

behaviors and specialized 

plant structures affect the 

probability of successful 

reproduction of animals and 

plants respectively. 

15 days  

2  

Growth of 

Organisms 

Construct a scientific 

explanation based on 

evidence for how 

environmental and genetic 

factors influence the growth 

of organisms.  

10 days  

Teacher Notes:  

Students may not believe food is a scarce resource in ecosystems, thinking that organisms can change their food at will 

according to the availability of particular sources.  Students of all ages think that some populations of organisms are 

numerous in order to fulfill a demand for food by another population. 

Students may believe that organisms are able to effect changes in bodily structure to exploit particular habitats or that they 

respond to a changed environment by seeking a more favorable environment.  It has been suggested that the language 

about adaptation used by teachers or textbooks to make biology more accessible to students may cause or reinforce these 

beliefs (NSDL, 2015).  

 

Additional Resources:  

Click the links below to access additional resources used to design this unit: 

http://www.state.nj.us/education/modelcurriculum/sci/8.shtml 

 

 

 

 

 

 

 

 

 

 

http://www.state.nj.us/education/modelcurriculum/sci/8.shtml
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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 
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Unit 2 - Overview  

Content Area: Science 

Unit 2 Title: Matter and Energy in Organisms and Ecosystems 

Grade Level: 6th 

Unit Summary:    

Students analyze and interpret data, develop models, construct arguments, and demonstrate a deeper understanding of the 

cycling of matter, the flow of energy, and resources in ecosystems. They are able to study patterns of interactions among 

organisms within an ecosystem. They consider biotic and abiotic factors in an ecosystem and the effects these factors have 

on populations. They also understand that the limits of resources influence the growth of organisms and populations, 

which may result in competition for those limited resources. The crosscutting concepts of matter and energy, systems and 

system models, patterns, and cause and effect provide a framework for understanding the disciplinary core ideas. Students 

demonstrate grade-appropriate proficiency in analyzing and interpreting data, developing models, and constructing 

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

Unit 2 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

MS-LS2-1  Analyze and interpret data to provide evidence for the effects of resource availability on organisms and 

populations of organisms in an ecosystem. 

MS-LS2-2 Construct an explanation that predicts patterns of interactions among organisms across multiple 

ecosystems. 

MS-LS2-3 Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts 

of an ecosystem. 

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

9.1.8.D.2 Differentiate among various savings tools and how to use them most effectively 

9.1.8.F.1 Explain how the economic system of production and consumption may be a means to achieve 

significant societal goals. 

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. 

CRP12 Work productively in teams while using cultural global competence. 

Educational Technology Standards 

8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, 

business letters or flyers) using one or more digital applications to be 

critiqued by professionals for usability. 

8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a real world problem or theory. 

Interdisciplinary Connection (Standard) 

RST.6-8.1.  Cite specific textual evidence to support analysis of science and technical texts.  

RST.6-8.2.  Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct 

from prior knowledge or opinions.  

RST.6-8.3.  Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks. 

RST.6-8.4.  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 

used in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

RST.6-8.7.  Integrate quantitative or technical information expressed in words in a text with a version of that 

information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).  

RST.6-8.8.  Distinguish among facts, reasoned judgment based on research findings, and speculation in a text.  
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RST.6-8.9.  Compare and contrast the information gained from experiments, simulations, video, or multimedia 

sources with that gained from reading a text on the same topic. 

WHST.6-8.1 Write arguments focused on discipline-specific content. 

WHST.6-8.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 

experiments, or technical processes. A. Introduce a topic and organize ideas, concepts, and  

WHST.6-8.7 Conduct short research projects to answer a question (including a self-generated question), drawing on 

several sources and generating additional related, focused questions that allow for multiple avenues of 

exploration. 

WHST.6-8.8.  Gather relevant information from multiple print and digital sources, using search terms effectively; 

assess the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of 

others while avoiding plagiarism and following a standard format for citation. 

WHST.6-8.9.  Draw evidence from informational texts to support analysis, reflection, and research. 

Unit Essential Question(s): 

● How do changes in the availability of matter and energy 

affect populations in an ecosystem? 

● How do relationships among organisms in an ecosystem, 

effect populations?  

● How can you explain the stability of an ecosystem by 

tracing the flow of matter and energy? 

Unit Enduring Understandings: 

● Organisms and populations of organisms are 

dependent on their 

environmental interactions with other living things. 

● Organisms and populations of organisms are 

dependent on their 

environmental interactions with nonliving factors 

● In any ecosystem, organisms and populations with 

similar requirements for 

food, water, oxygen, or other resources may compete 

with others for limited 

resources. 

● Access to food, water, oxygen, or other resources 

constrain organisms’ 

growth and reproduction.  

● Predatory interactions may reduce the number of 

organisms or eliminate 

whole populations of organisms. 

● Mutually beneficial interactions may become so 

interdependent that each 

organism requires the other for survival. 

● The patterns of interactions of organisms with their 

environment, both its 

living and nonliving components, are shared. 

● Interactions within ecosystems have patterns that can 

be used to identify 

cause-and-effect relationships. 

● Patterns of interactions among organisms across 

multiple ecosystems can be 

predicted. 

● Patterns of interactions can be used to make 

predictions about the 

relationships among and between organisms and 

abiotic components of 

Ecosystems. 

● Food webs are models that demonstrate how matter 

and energy are 

transferred among producers, consumers, and 

decomposers as the three 

groups interact within an ecosystem. 
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● Transfers of matter into and out of the physical 

environment occur at every 

level. 

● Decomposers recycle nutrients from dead plant or 

animal matter back to the 

soil in terrestrial environments. 

● Decomposers recycle nutrients from dead plant or 

animal matter back to the 

water in aquatic environments 

● The atoms that make up the organisms in an 

ecosystem are cycled 

repeatedly between the living and nonliving parts of 

the ecosystem. 

● The transfer of energy can be tracked as energy flows 

through an ecosystem. 

● Science assumes that objects and events in 

ecosystems occur in consistent 

patterns that are understandable through 

measurement and observation. 

 

Unit Learning Targets/Objectives: 

Students will… 

● Analyze and interpret data to provide evidence for the effects of resource availability on organisms and populations of 

organisms in an ecosystem.  

● Construct an explanation that predicts patterns of interactions among organisms across multiple ecosystems.  

● Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts of an 

ecosystem.  

Evidence of Learning 

Formative Assessments:   

• Analyze and interpret data to provide evidence for the effects of resource 

availability on organisms and populations of organisms in an ecosystem. 

• Use cause-and-effect relationships to predict the effect of resource 

availability on organisms and populations in natural systems. 

• Include qualitative or quantitative relationships between variables as part of 

explanations about interactions within ecosystems. 

• Make predictions about the impact within and across ecosystems of 

competitive, predatory, or mutually beneficial relationships as abiotic (e.g., 

floods, habitat loss) or biotic (e.g., predation) components change. 

• Observe and measure patterns of objects and events in ecosystems. 

 

Summative/Benchmark Assessment(s): 

• Construct an explanation about interactions within ecosystems. 

• Develop a model to describe the cycling of matter among living and 

nonliving parts of an ecosystem. 

• Develop a model to describe the flow of energy among living and nonliving 

parts of the ecosystem. Track the transfer of energy as energy flows through an 

ecosystem. 

 

Alternative Assessments: 

• Modified versions of formative and summative assessments, project-based assessments, and oral assessments. 
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Resources/Materials :  

Modeling Marine Food Webs and Human Impact 

Interactive Interdependence 

Florida’s Everglades: The River of Grass  

 

 

Modifications: 

● Special Education/504 Students 

o Allow errors 

o Rephrase questions, directions, and explanations 

o Allow extended time to answer questions and 

permit drawing as an explanation 

o Accept participation on any level, even one word 

o Consult with Case Managers and follow IEP 

accommodations/modifications 

● English Language Learners 

o Assign a buddy, same language or English 

speaking 

o Allow errors in speaking 

o Rephrase questions, directions, and explanations 

o Allow extended time to answer questions 

o Accept participation at any level, even one work 

 

 

 

● At-Risk Students 

o Provide extended time to complete tasks 

o Consult with Guidance Counselors and 

follow I&RS procedures/action plans 

o Consult with other members of the 6th grade 

team for specific behavior interventions 

o Provide rewards as necessary 

● Gifted and Talented Students 

o Provide extension activities 

o Build on students’ intrinsic motivation 

o 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) 

1. Resource 

Availability 

Analyze and interpret data to 

provide evidence for the 

effects of resource 

availability on organisms and 

populations of organisms in 

an ecosystem.  

 

8 days 

2. Organism 

Interactions  

Construct an explanation that 

predicts patterns of 

interactions among organisms 

across multiple ecosystems.  

 

9 days 

3. Flow of 

Energy 

Develop a model to describe 

the cycling of matter and flow 

of energy among living and 

nonliving parts of an 

ecosystem.  

8 days  

Teacher Notes:  

Some students have difficulty in identifying the sources of energy for plants and also for animals. Students tend to confuse 

energy and other concepts such as food, force, and temperature. As a result, students may not appreciate the uniqueness 

and importance of energy conversion processes like respiration and photosynthesis. Although specially designed 

instruction does help students correct their understanding about energy exchanges, some difficulties remain. Careful 

coordination between the Physical and Life Sciences Disciplinary Core Ideas about conservation of matter and energy and 

the nature of energy may help alleviate these difficulties. 

http://ngss.nsta.org/Resource.aspx?ResourceID=298
http://ngss.nsta.org/Resource.aspx?ResourceID=21
http://ngss.nsta.org/Resource.aspx?ResourceID=158
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Students of all ages see food as substances (water, air, minerals, etc.) that organisms take directly from their environment. 

In addition, some students of all ages think food is a requirement for growth, rather than a source of matter for growth. 

They have little knowledge about food being transformed and made part of a growing organism's body. 

Some students of all ages hold misconceptions about plant nutrition. They think plants get their food from the 

environment rather than manufacturing it internally, and that food for plants is taken in from the outside. These 

misconceptions are particularly resistant to change. Even after traditional instruction, students have difficulty accepting 

that plants make food from water and air, and that this is their only source of food. Understanding that the food made by 

plants is very different from other nutrients such as water or minerals is a prerequisite for understanding the distinction 

between plants as producers and animals as consumers. 

Some middle-school students do not realize that the matter from dead organisms is converted into other materials in the 

environment. Some middle-school students see decay as a gradual, inevitable consequence of time without need of 

decomposing agents. Some high-school students believe that matter is conserved during decay, but do not know where it 

goes. 

Middle-school students seem to know that some kind of cyclical process takes place in ecosystems. Some students see 

only chains of events and pay little attention to the matter involved in processes such as plant growth or animals eating 

plants. They think the processes involve creating and destroying matter rather than transforming it from one substance to 

another. Other students recognize one form of recycling through soil minerals but fail to incorporate water, oxygen, and 

carbon dioxide into matter cycles. Even after specially designed instruction, students cling to their misinterpretations. 

Instruction that traces matter through the ecosystem as a basic pattern of thinking may help correct these difficulties 

(NSDL, 2015).  
 

Additional Resources:  

Click the links below to access additional resources used to design this unit: 

http://www.state.nj.us/education/modelcurriculum/sci/8.shtml 

 

 

 

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://strandmaps.dls.ucar.edu/?chapter=SMS-CHP-0939
http://www.state.nj.us/education/modelcurriculum/sci/8.shtml
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Unit 3 - Overview  

Content Area: Science 

Unit 3 Title: Interdependent Relationships in Ecosystems 

Grade Level: 6th 

Unit Summary:    

Students build on their understandings of the transfer of matter and energy as they study patterns of interactions among 

organisms within an ecosystem. They consider biotic and abiotic factors in an ecosystem and the effects these factors have 

on a population. They construct explanations for the interactions in ecosystems and the scientific, economic, political, and 

social justifications used in making decisions about maintaining biodiversity in ecosystems. The crosscutting concept of 

stability and change provide a framework for understanding the disciplinary core ideas. 

This unit includes a two-stage engineering design process. Students first evaluate different engineering ideas that have 

been proposed using a systematic method, such as a tradeoff matrix, to determine which solutions are most promising. 

They then test different solutions, and combine the best ideas into a new solution that may be better than any of the 

preliminary ideas. Students demonstrate grade appropriate proficiency in asking questions, designing solutions, engaging 

in argument from evidence, developing and using models, and designing solutions. Students are also expected to use these 

practices to demonstrate an understanding of the core ideas. 

Unit 3 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

MS-LS2-4 Construct an argument supported by empirical evidence that changes to physical or biological 

components of an ecosystem affect populations. 

MS-LS2-5 Evaluate competing design solutions for maintaining biodiversity and ecosystem services. 

MS-ETS1-1 Define the criteria and constraints of a design problem with sufficient precision to ensure a successful 

solution, taking into account relevant scientific principles and potential impacts on people and the 

natural environment that may limit possible solutions. 

MS-ETS1-3 Analyze data from tests to determine similarities and differences among several design solutions to 

identify the best characteristics of each that can be combined into a new solution to better meet the 

criteria for success. 

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

9.1.8.A.2 Relate how career choices, education choices, skills, entrepreneurship, and economic conditions affect 

income. 

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. 

CRP12 Work productively in teams while using cultural global competence. 

Educational Technology Standards 

8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools 

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a summary of the results 

8.1.8.D.1 Understand and model appropriate online behaviors related to cyber safety, cyber bullying, cyber 

security, and cyber ethics including appropriate use of social media 

Interdisciplinary Connection (Standard) 

 

RST.6-8.1.  Cite specific textual evidence to support analysis of science and technical texts.  

RST.6-8.2.  Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct 

from prior knowledge or opinions.  

RST.6-8.3.  Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks. 
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RST.6-8.4.  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 

used in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

RST.6-8.7.  Integrate quantitative or technical information expressed in words in a text with a version of that 

information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).  

RST.6-8.8.  Distinguish among facts, reasoned judgment based on research findings, and speculation in a text.  

RST.6-8.9.  Compare and contrast the information gained from experiments, simulations, video, or multimedia 

sources with that gained from reading a text on the same topic. 

WHST.6-8.1 Write arguments focused on discipline-specific content. 

WHST.6-8.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 

experiments, or technical processes. A. Introduce a topic and organize ideas, concepts, and  

WHST.6-8.7 Conduct short research projects to answer a question (including a self-generated question), drawing on 

several sources and generating additional related, focused questions that allow for multiple avenues of 

exploration. 

WHST.6-8.8.  Gather relevant information from multiple print and digital sources, using search terms effectively; 

assess the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of 

others while avoiding plagiarism and following a standard format for citation. 

WHST.6-8.9.  Draw evidence from informational texts to support analysis, reflection, and research. 

 

Unit Essential Question(s): 

• How can a single change to an ecosystem disrupt the 

whole system?  

• What limits the number and variety of living things 

in an ecosystem?  

 

Unit Enduring Understandings: 

● Ecosystems are dynamic in nature. 

● The characteristics of ecosystems can vary over 

time. 

● Disruptions to any physical or biological 

components of an ecosystem can lead to shifts in 

all the ecosystem’s populations. 

● Small changes in one part of an ecosystem might 

cause large changes in another part. 

● Patterns in data about ecosystems can be 

recognized and used to make warranted 

inferences about changes in populations. 

● Evaluating empirical evidence can be used to 

support arguments about changes to ecosystems. 

● Biodiversity describes the variety of species 

found in Earth’s terrestrial and oceanic 

ecosystems. 

● The completeness, or integrity, of an ecosystem’s 

biodiversity is often used as a measure of its 

health. 

● Changes in biodiversity can influence humans’ 

resources, such as food, energy, and medicines. 

● Changes in biodiversity can influence ecosystem 

services that humans rely on. 

● There are systematic processes for evaluating 

solutions with respect to how well they meet the 

criteria and constraints of a problem. 

● A solution needs to be tested and then modified 

on the basis of the test results, in order to 

improve it. 

● Models of all kinds are important for testing 

solutions. 

Unit Learning Targets/Objectives: 

Students will… 

• Construct an argument supported by empirical evidence that changes to physical or biological components of an 

ecosystem affect populations.  

• Evaluate competing design solutions for maintaining biodiversity and ecosystem services. 
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• Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, 

taking into account relevant scientific principles and potential impacts on people and the natural environment that 

may limit possible solutions.  

• Analyze data from tests to determine similarities and differences among several design solutions to identify the 

best characteristics of each that can be combined into a new solution to better meet the criteria for success.  

Evidence of Learning 

Formative Assessments:  

• Construct an argument to support or refute an explanation for the changes to populations in an ecosystem caused 

by disruptions to a physical or biological component of that ecosystem. Empirical evidence and scientific 

reasoning must support the argument. 

• Use scientific rules for obtaining and evaluating empirical evidence. 

• Recognize patterns in data and make warranted inferences about changes in populations. 

• Evaluate empirical evidence supporting arguments about changes to ecosystems. 

• Develop a model to generate data to test ideas about designed systems, including those representing inputs and 

outputs. 

• Create design criteria for design solutions for maintaining biodiversity and ecosystem services. 

• Evaluate competing design solutions based on jointly developed and agreed-upon design criteria. 

 

Summative/Benchmark Assessment(s): 

• Construct a convincing argument that supports or refutes claims for solutions about the natural and designed 

world(s). 

• Create design criteria for design solutions for maintaining biodiversity and ecosystem services. 

 

Alternative Assessments: 

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

 

Resources/Materials :  
Exploring the “Systems” in Ecosystems 
Flow of Matter and Energy in Ecosystems SciPack 

 

Modifications: 

● Special Education/504 Students 

o Allow errors 

o Rephrase questions, directions, and explanations 

o Allow extended time to answer questions and 

permit drawing as an explanation 

o Accept participation on any level, even one word 

o Consult with Case Managers and follow IEP 

accommodations/modifications 

● English Language Learners 

o Assign a buddy, same language or English 

speaking 

o Allow errors in speaking 

o Rephrase questions, directions, and explanations 

o Allow extended time to answer questions 

o Accept participation at any level, even one work 

 

● At-Risk Students 

o Provide extended time to complete tasks 

o Consult with Guidance Counselors and 

follow I&RS procedures/action plans 

o Consult with other members of the 6th grade 

team for specific behavior interventions 

o Provide rewards as necessary 

● Gifted and Talented Students 

o Provide extension activities 

o Build on students’ intrinsic motivation 

o 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) 

1. Changes in 

Ecosystems 

Construct an argument 

supported by empirical 

evidence that changes to 

physical or biological 

13 days  

http://ri.pbslearningmedia.org/resource/lsps07.sci.life.eco.lpexpecosystems/exploring-the-systems-in-ecosystems/
http://ngss.nsta.org/Resource.aspx?ResourceID=173
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components of an 

ecosystem affect 

populations.  

 

2. Maintaining 

biodiversity 

Evaluate competing design 

solutions for maintaining 

biodiversity and 

ecosystem services. 

12 days  

* Design 

problem 

solutions 

Define the criteria and 

constraints of a design 

problem with sufficient 

precision to ensure a 

successful solution, taking 

into account relevant 

scientific principles and 

potential impacts on 

people and the natural 

environment that may 

limit possible solutions.  

(*incorporated in above days) 

*Testing 

solutions 

Analyze data from tests to 

determine similarities and 

differences among several 

design solutions to identify 

the best characteristics of 

each that can be combined 

into a new solution to 

better meet the criteria for 

success.  

(*incorporated in above days) 

Teacher Notes:  

Students may believe that organisms are able to effect changes in bodily structure to exploit particular habitats or that they 

respond to a changed environment by seeking a more favorable environment.  It has been suggested that the language 

about adaptation used by teachers or textbooks to make biology more accessible to students may cause or reinforce these 

beliefs. 

Some students think dead organisms simply rot away. They do not realize that the matter from the dead organism is 

converted into other materials in the environment. Some students see decay as a gradual, inevitable consequence of time 

without need of decomposing agents. Some students believe that matter is conserved during decay, but do not know where 

it goes (NSDL, 2015).  
 

Additional Resources:  

Click the links below to access additional resources used to design this unit: 

http://www.state.nj.us/education/modelcurriculum/sci/8.shtml 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://strandmaps.dls.ucar.edu/?chapter=SMS-CHP-0939
http://www.state.nj.us/education/modelcurriculum/sci/8.shtml
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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 
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Unit 4 - Overview  

Content Area: Science 

Unit 4 Title: Forces and Motion 

Grade Level: 6th 

Unit Summary:    

Students use system and system models and stability and change to understanding ideas related to why some objects will 

keep moving and why objects fall to the ground. Students apply Newton's third law of motion to related forces to explain 

the motion of objects. Students also apply an engineering practice and concept to solve a problem caused when objects 

collide. The crosscutting concepts of system and system models and stability and change provide a framework for 

understanding the disciplinary core ideas. Students demonstrate proficiency in asking questions, planning and carrying 

out investigations, designing solutions, engaging in argument from evidence, developing and using models, and 

constructing explanations and designing solutions. Students are also expected to use these practices to demonstrate an 

understanding of the core ideas. 

Unit 4 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

MS-PS2-1 Analyze data to support the claim that Newton’s second law of motion describes the mathematical 

relationship among the net force on a macroscopic object, its mass, and its acceleration. 

MS-PS2-2 Use mathematical representations to support the claim that the total momentum of a system of objects is 

conserved when there is no net force on the system. 

MS-ETS1-1 Define the criteria and constraints of a design problem with sufficient precision to ensure a successful 

solution, taking into account relevant scientific principles and potential impacts on people and the 

natural environment that may limit possible solutions. 

MS-ETS1-2 Evaluate competing design solutions using a systematic process to determine how well they meet the 

criteria and constraints of the problem. 

MS-ETS1-3 Analyze data from tests to determine similarities and differences among several design solutions to 

identify the best characteristics of each that can be combined into a new solution to better meet the 

criteria for success. 

MS-ETS1-4 Develop a model to generate data for iterative testing and modification of a proposed object, tool, or 

process such that an optimal design can be achieved. 

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

9.2.8.B.3 Evaluate communication, collaboration, and leadership skills that can be developed through school, 

home, work, and extracurricular activities for use in a career. 

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. 

CRP12 Work productively in teams while using cultural global competence. 

Educational Technology Standards 

8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools 

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a summary of the results 

8.1.8.D.1 Understand and model appropriate online behaviors related to cyber safety, cyber bullying, cyber 

security, and cyber ethics including appropriate use of social media 

Interdisciplinary Connection (Standard) 

 

RST.6-8.1.  Cite specific textual evidence to support analysis of science and technical texts.  

RST.6-8.2.  Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct 

from prior knowledge or opinions.  

RST.6-8.3.  Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks. 
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RST.6-8.4.  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 

used in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

RST.6-8.7.  Integrate quantitative or technical information expressed in words in a text with a version of that 

information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).  

RST.6-8.8.  Distinguish among facts, reasoned judgment based on research findings, and speculation in a text.  

RST.6-8.9.  Compare and contrast the information gained from experiments, simulations, video, or multimedia 

sources with that gained from reading a text on the same topic. 

WHST.6-8.1 Write arguments focused on discipline-specific content. 

WHST.6-8.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 

experiments, or technical processes. A. Introduce a topic and organize ideas, concepts, and  

WHST.6-8.7 Conduct short research projects to answer a question (including a self-generated question), drawing on 

several sources and generating additional related, focused questions that allow for multiple avenues of 

exploration. 

WHST.6-8.8.  Gather relevant information from multiple print and digital sources, using search terms effectively; 

assess the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of 

others while avoiding plagiarism and following a standard format for citation. 

WHST.6-8.9.  Draw evidence from informational texts to support analysis, reflection, and research. 

 

Unit Essential Question(s): 

• How can we predict the motion of an object? 

 

 

Unit Enduring Understandings: 

• For any pair of interacting objects, the force 

exerted by the first object on the second object is 

equal in strength to the force that the second 

object exerts on the first, but in the opposite 

direction (Newton’s third law). 

• Models can be used to represent the motion of 

objects in colliding systems and their 

interactions, such as inputs, processes, and 

outputs, as well as energy and matter flows 

within systems. 

• The uses of technologies and any limitations on 

their use are driven by individual or societal 

needs, desires, and values, by the findings of 

scientific research and by differences in such 

factors as climate, natural resources, and 

economic conditions. 

• The more precisely a design task’s criteria and 

constraints can be defined, the more likely it is 

that the designed solution will be successful. 

• The change in an object’s motion depends on 

balanced (Newton’s first law) and unbalanced 

forces in a system Evidence that the change in an 

object’s motion depends on the sum of the forces 

on the object and the mass of the object includes 

qualitative comparisons of forces, mass, and 

changes in motion (Newton’s second law); frame 

of reference; and specification of units 

• The motion of an object is determined by the sum 

of the forces acting on it; if the total force on the 

object is not zero, its motion will change. 

• The greater the mass of the object, the greater the 

force needed to achieve the same change in 

motion. 

• For any given object, a larger force causes a 

larger change in motion. 
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Unit Learning Targets/Objectives: 

Students will… 

• Apply Newton’s Third Law to design a solution to a problem involving the motion of two colliding objects.  

• Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces 

on the object and the mass of the mass of the object. 

• Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, 

taking into account relevant scientific principles and potential impacts on people and the natural environment that 

may limit possible solutions.  

• Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and 

constraints of the problem. 

• Analyze data from tests to determine similarities and differences among several design solutions to identify the 

best characteristics of each that can be combined into a new solution to better meet the criteria for success.  

• Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such 

that an optimal design can be achieved. 

Evidence of Learning 

Formative Assessments:   

Students who understand the concepts are able to: 

• Apply Newton’s third law to design a solution to a problem involving the motion of two colliding objects. 

• Define a design problem involving the motion of two colliding objects that can be solved through the 

development of an object, tool, process, or system and that includes multiple criteria and constraints, including 

scientific knowledge that may limit possible solutions. 

• Evaluate competing design solutions involving the motion of two colliding objects based on jointly developed and 

agreed-upon design criteria. 

• Develop a model to generate data to test ideas about designed systems, including those representing inputs and 

outputs. 

• Analyze and interpret data to determine similarities and differences in findings. Students who understand the 

concepts are able to: 

• Plan an investigation individually and collaboratively to provide evidence that the change in an object’s motion 

depends on the sum of the forces on the object and the mass of the object. 

• Design an investigation and identify independent and dependent variables and controls, what tools are needed to 

do the gathering, how measurements will be recorded, and how many data are needed to support a claim. 

• Make logical and conceptual connections between evidence and explanations. 

• Examine the changes over time and forces at different scales to explain the stability and change in designed 

systems. 

 

Summative/Benchmark Assessment(s): 

• Apply Newton’s Third Law to design a solution to a problem involving the motion of two colliding objects. 

• Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces 

on the object and the mass of the object.  

 

Alternative Assessments: 

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

 

Resources/Materials :  

Force and Motion is a teacher-submitted, NGSS-mindful lesson plan for using the PhET model "Forces and Motion - 

Basics" 

Seeing Motion: Students explore straight-line motion using a motion sensor to generate distance versus time graphs of 

your own motion.  

 

Modifications: 

● Special Education/504 Students 

o Allow errors 

o Rephrase questions, directions, and explanations 

 

● At-Risk Students 

o Provide extended time to complete tasks 

o Consult with Guidance Counselors and 

follow I&RS procedures/action plans 

http://ngss.nsta.org/Resource.aspx?ResourceID=104
http://concord.org/stem-resources/seeing-motion
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o Allow extended time to answer questions and 

permit drawing as an explanation 

o Accept participation on any level, even one word 

o Consult with Case Managers and follow IEP 

accommodations/modifications 

● English Language Learners 

o Assign a buddy, same language or English 

speaking 

o Allow errors in speaking 

o Rephrase questions, directions, and explanations 

o Allow extended time to answer questions 

o Accept participation at any level, even one work 

o Consult with other members of the 6th grade 

team for specific behavior interventions 

o Provide rewards as necessary 

● Gifted and Talented Students 

o Provide extension activities 

o Build on students’ intrinsic motivation 

o 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) 

1. Newton’s 

Third Law 

Apply Newton’s Third 

Law to design a solution to 

a problem involving the 

motion of two colliding 

objects.  

13 days  

2. Change in an 

Object’s 

Motion 

Plan an investigation to 

provide evidence that the 

change in an object’s 

motion depends on the sum 

of the forces on the object 

and the mass of the mass of 

the object. 

12 days  

*Design 

Problem 

Solutions  

Define the criteria and 

constraints of a design 

problem with sufficient 

precision to ensure a 

successful solution, taking 

into account relevant 

scientific principles and 

potential impacts on people 

and the natural 

environment that may limit 

possible solutions.  

(*incorporated in above days) 

*Evaluate 

Solutions 

Evaluate competing design 

solutions using a 

systematic process to 

determine how well they 

meet the criteria and 

constraints of the problem. 

(*incorporated in above days) 

*Testing 

Solutions 

Analyze data from tests to 

determine similarities and 

differences among several 

design solutions to identify 

the best characteristics of 

each that can be combined 

into a new solution to 

better meet the criteria for 

success.  

(*incorporated in above days) 
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*Develop a 

Model  

Develop a model to 

generate data for iterative 

testing and modification of 

a proposed object, tool, or 

process such that an 

optimal design can be 

achieved. 

(*incorporated in above days) 

Teacher Notes:  

Students tend to think of force as a property of an object ("an object has force," or "force is within an object") rather than 

as a relation between objects. In addition, students tend to distinguish between active objects and objects that support or 

block or otherwise act passively. Students tend to call the active actions "force" but do not consider passive actions as 

"forces".  Teaching students to integrate the concept of passive support into the broader concept of force is a challenging 

task even at the high-school level. 

Students believe constant speed needs some cause to sustain it. In addition, students believe that the amount of motion is 

proportional to the amount of force; that if a body is not moving, there is no force acting on it; and that if a body is 

moving there is a force acting on it in the direction of the motion. Students also believe that objects resist acceleration 

from the state of rest because of friction -- that is, they confound inertia with friction. Students tend to hold on to these 

ideas even after instruction in high-school or college physics. Specially designed instruction does help high-school 

students change their ideas. 

Research has shown less success in changing middle-school students' ideas about force and motion. Nevertheless, some 

research indicates that middle-school students can start understanding the effect of constant forces to speed up, slow 

down, or change the direction of motion of an object. This research also suggests it is possible to change middle-school 

students' belief that a force always acts in the direction of motion. 

Students have difficulty appreciating that all interactions involve equal forces acting in opposite directions on the separate, 

interacting bodies. Instead they believe that "active" objects (like hands) can exert forces whereas "passive" objects (like 

tables) cannot.  Alternatively, students may believe that the object with more of some obvious property will exert a greater 

force (NSDL, 2015).  

 

Additional Resources:  

Click the links below to access additional resources used to design this unit: 

http://www.state.nj.us/education/modelcurriculum/sci/8.shtml 

 

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://strandmaps.dls.ucar.edu/?chapter=SMS-CHP-0939
http://www.state.nj.us/education/modelcurriculum/sci/8.shtml
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Unit 5 - Overview  

Content Area: Science 

Unit 5 Title: Types of Interactions  

Grade Level: 6th 

Unit Summary:    

Students use cause and effect; system and system models; and stability and change to understand ideas that explain why 

some materials are attracted to each other while others are not. Students apply ideas about gravitational, electrical, and 

magnetic forces to explain a variety of phenomena including beginning ideas about why some materials attract each other 

while others repel. In particular, students develop understandings that gravitational interactions are always attractive but 

that electrical and magnetic forces can be both attractive and negative. Students also develop ideas that objects can exert 

forces on each other even though the objects are not in contact, through fields. Students are expected to consider the 

influence of science, engineering, and technology on society and the natural world. Students are expected to demonstrate 

proficiency in asking questions, planning and carrying out investigations, designing solutions, and engaging in argument. 

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

Unit 5 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

MS-PS2-3 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force 

on a macroscopic object during a collision. 

MS-PS2-4 Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s Law to describe and 

predict the gravitational and electrostatic forces between objects. 

MS-PS2-5 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic 

field and that a changing magnetic field can produce an electric current. 

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

9.1.8.D.2 Differentiate among various savings tools and how to use them most effectively. 

9.1.8.F.1 Explain how the economic system of production and consumption may be a means to achieve 

significant societal goals. 

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. 

CRP12 Work productively in teams while using cultural global competence. 

Educational Technology Standards 

8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools 

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a summary of the results 

8.1.8.D.1 Understand and model appropriate online behaviors related to cyber safety, cyber bullying, cyber 

security, and cyber ethics including appropriate use of social media 

8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools 

Interdisciplinary Connection (Standard) 

 

RST.6-8.1.  Cite specific textual evidence to support analysis of science and technical texts.  

RST.6-8.2.  Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct 

from prior knowledge or opinions.  

RST.6-8.3.  Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks. 

RST.6-8.4.  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 

used in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

RST.6-8.7.  Integrate quantitative or technical information expressed in words in a text with a version of that 

information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).  

RST.6-8.8.  Distinguish among facts, reasoned judgment based on research findings, and speculation in a text.  
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RST.6-8.9.  Compare and contrast the information gained from experiments, simulations, video, or multimedia 

sources with that gained from reading a text on the same topic. 

WHST.6-8.1 Write arguments focused on discipline-specific content. 

WHST.6-8.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 

experiments, or technical processes. A. Introduce a topic and organize ideas, concepts, and  

WHST.6-8.7 Conduct short research projects to answer a question (including a self-generated question), drawing on 

several sources and generating additional related, focused questions that allow for multiple avenues of 

exploration. 

WHST.6-8.8.  Gather relevant information from multiple print and digital sources, using search terms effectively; 

assess the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of 

others while avoiding plagiarism and following a standard format for citation. 

WHST.6-8.9.  Draw evidence from informational texts to support analysis, reflection, and research. 

 

Unit Essential Question(s): 

Is it possible to exert on an object without touching it? 

 

Unit Enduring Understandings: 

• Fields exist between objects that exert forces on 

each other even though the objects are not in 

contact. 

• The interactions of magnets, electrically charged 

strips of tape, and electrically charged pith balls 

are examples of fields that exist between objects 

exerting forces on each other, even though the 

objects are not in contact. 

• Forces that act at a distance (electric, magnetic, 

and gravitational) can be explained by fields that 

extend through space and can be mapped by their 

effect on a test object (a charged object or a ball, 

respectively). 

• Cause-and-effect relationships may be used to 

predict phenomena in natural or designed 

systems. 

• Factors affect the strength of electric and 

magnetic forces. 

• Devices that use electric and magnetic forces 

could include electromagnets, electric motors, 

and generators. 

• Electric and magnetic (electromagnetic) forces 

can be attractive or repulsive. 

• The size of an electric or magnetic 

(electromagnetic) force depends on the 

magnitudes of the charges, currents, or magnetic 

strengths involved and on the distances between 

the interacting objects. 

• Cause-and-effect relationships may be used to 

predict the factors that affect the strength of 

electrical and magnetic forces in natural or 

designed systems 

• Gravitational interactions are always attractive 

and depend on the masses of interacting objects. 

• There is a gravitational force between any two 

masses, but it is very small, except when one or 

both of the objects have large mass. 

• Evidence supporting the claim that gravitational 

interactions are attractive and depend on the 

masses of interacting objects could include data 

generated from simulations or digital tools and 



Midland Park Public Schools 
 

charts displaying mass, strength of interaction, 

distance from the sun, and orbital periods of 

objects within the solar system. 

Unit Learning Targets/Objectives: 

Students will… 

Conduct an investigation and evaluate the experimental design to provide evidence that fields exist between objects 

exerting forces on each other even though the objects are not in contact.  

Ask questions about data to determine the factors that affect the strength of electric and magnetic forces.  

Construct and present arguments using evidence to support the claim that gravitational interactions are attractive and 

depend on the masses of interacting objects.  

Evidence of Learning 

Formative Assessments:   

• Students who understand the concepts are able to: 

• Students will conduct an investigation and evaluate an experimental design to produce data that can serve as the 

basis for evidence that fields exist between objects exerting forces on each other even though the objects are not 

in contact. 

• Students will identify the cause-and-effect relationships between fields that exist between objects and the 

behavior of the objects 

• Students who understand the concepts are able to: 

• Students will ask questions about data to determine the effect of the strength of electric and magnetic forces that 

can be investigated within the scope of the classroom, outdoor environment, and  museums and other public 

facilities with available resources and, when appropriate, frame a hypothesis based on observations and scientific 

principles. 

• Students will perform investigations using devices that use electromagnetic forces. 

• Students will collect and analyze data that could include the effect of the number of turns of wire on the strength 

of an electromagnet or the effect of increasing the number or strength of magnets on the speed of an electric 

motor. 

• Students who understand the concepts are able to: 

• Students construct and present oral and written arguments supported by empirical evidence and scientific 

reasoning to support the claim that gravitational interactions are attractive and depend on the masses of interacting 

objects. 

• Students use models to represent the gravitational interactions between two masses. 

 

Summative/Benchmark Assessment(s): 

• Conduct an investigation and evaluate the experimental design to provide evidence that fields exist between 

objects exerting forces on each other even though the objects are not in contact.  

• Ask questions about data to determine the factors that affect the strength of electric and magnetic forces. 

• Construct and present arguments using evidence to support the claim that gravitational interactions are attractive 

and depend on the masses of interacting objects.  

 

Alternative Assessments: 

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

 

Resources/Materials :  

Electromagnetic Power! Students investigate the characteristics of electromagnetism and then use what they learn to plan 

and conduct an experiment on electromagnets. 

Inspector Detector Challenge:  Students use the engineering design process to design and build magnetic-field detectors, 

and use them to find hidden magnets. Parallels are drawn to real-world NASA missions and how NASA scientists use 

magnetic field data from planets and moons.  

Modifications: 

● Special Education/504 Students 

o Allow errors 

o Rephrase questions, directions, and explanations 

 

● At-Risk Students 

o Provide extended time to complete tasks 

http://ngss.nsta.org/Resource.aspx?ResourceID=105
http://ngss.nsta.org/Resource.aspx?ResourceID=246


Midland Park Public Schools 
 

o Allow extended time to answer questions and 

permit drawing as an explanation 

o Accept participation on any level, even one word 

o Consult with Case Managers and follow IEP 

accommodations/modifications 

● English Language Learners 

o Assign a buddy, same language or English 

speaking 

o Allow errors in speaking 

o Rephrase questions, directions, and explanations 

o Allow extended time to answer questions 

o Accept participation at any level, even one work 

o Consult with Guidance Counselors and 

follow I&RS procedures/action plans 

o Consult with other members of the 6th grade 

team for specific behavior interventions 

o Provide rewards as necessary 

● Gifted and Talented Students 

o Provide extension activities 

o Build on students’ intrinsic motivation 

o 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) 

1. Electric 

and 

Magnetic 

Forces 

Conduct an investigation and 

evaluate the experimental 

design to provide evidence 

that fields exist between 

objects exerting forces on 

each other even though the 

objects are not in contact.  

9 days  

2. 

Gravitational 

Interactions  

Ask questions about data to 

determine the factors that 

affect the strength of electric 

and magnetic forces.  

8 days 

3. Non- 

contact 

forces 

Construct and present 

arguments using evidence to 

support the claim that 

gravitational interactions are 

attractive and depend on the 

masses of interacting objects. 

8 days 

Teacher Notes:  

Students tend to think of force as a property of an object ("an object has force," or "force is within an object") rather than 

as a relation between objects. In addition, students tend to distinguish between active objects and objects that support or 

block or otherwise act passively. Students tend to call the active actions "force" but do not consider passive actions as 

"forces".  Teaching students to integrate the concept of passive support into the broader concept of force is a challenging 

task even at the high-school level. 

Students believe constant speed needs some cause to sustain it. In addition, students believe that the amount of motion is 

proportional to the amount of force; that if a body is not moving, there is no force acting on it; and that if a body is 

moving there is a force acting on it in the direction of the motion. Students also believe that objects resist acceleration 

from the state of rest because of friction -- that is, they confound inertia with friction. Students tend to hold on to these 

ideas even after instruction in high-school or college physics.  Specially designed instruction does help students change 

their ideas. 

Research has shown less success in changing middle-school students' ideas about force and motion.  Nevertheless, some 

research indicates that middle-school students can start understanding the effect of constant forces to speed up, slow 

down, or change the direction of motion of an object. This research also suggests it is possible to change middle-school 

students' belief that a force always acts in the direction of motion. 

Students have difficulty appreciating that all interactions involve equal forces acting in opposite directions on the separate, 

interacting bodies. Instead they believe that "active" objects (like hands) can exert forces whereas "passive" objects (like 

tables) cannot.  Alternatively, students may believe that the object with more of some obvious property will exert a greater 

force.  Teaching high-school students to seek consistent explanations for the "at rest" condition of an object can lead them 

to appreciate that both "active" and "passive" objects exert forces.  Showing high-school students that apparently rigid or 
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supporting objects actually deform might also lead them to appreciate that both "active" and "passive" objects exert forces 

(NSDL, 2015).  

 

Additional Resources:  

Click the links below to access additional resources used to design this unit: 

http://www.state.nj.us/education/modelcurriculum/sci/8.shtml 

 

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://strandmaps.dls.ucar.edu/?chapter=SMS-CHP-0939
http://www.state.nj.us/education/modelcurriculum/sci/8.shtml
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Unit 6 - Overview  

Content Area: Science 

Unit 6 Title: Astronomy 

Grade Level: 6th 

Unit Summary:    

This unit is broken down into three sub-ideas: the universe and its stars, Earth and the solar system, and the history of 

planet Earth. Students examine the Earth's place in relation to the solar system, the Milky Way galaxy, and the universe. 

There is a strong emphasis on a systems approach and using models of the solar system to explain the cyclical patterns of 

eclipses, tides, and seasons. There is also a strong connection to engineering through the instruments and technologies that 

have allowed us to explore the objects in our solar system and obtain the data that support the theories explaining the 

formation and evolution of the universe. Students examine geosciences data in order to understand the processes and 

events in Earth's history. The crosscutting concepts of patterns, scale, proportion, and quantity and systems and systems 

models provide a framework for understanding the disciplinary core ideas.  Students are expected to demonstrate 

proficiency in developing and using models and analyzing and interpreting data. Students are also expected to use these 

practices to demonstrate an understanding of the core ideas. 

Unit 6 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

MS-ESS1-1 Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar phases, 

eclipses of the sun and moon, and seasons. 

MS-ESS1-2 Develop and use a model to describe the role of gravity in the motions within galaxies and the solar 

system. 

MS-ESS1-3 Analyze and interpret data to determine scale properties of objects in the solar system. 

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

9.2.8.B.3 Evaluate communication, collaboration, and leadership skills that can be developed through school, 

home, work, and extracurricular activities for use in a career. 

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. 

CRP12 Work productively in teams while using cultural global competence. 

Educational Technology Standards 

8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools 

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a summary of the results 

8.1.8.D.1 Understand and model appropriate online behaviors related to cyber safety, cyber bullying, cyber 

security, and cyber ethics including appropriate use of social media 

Interdisciplinary Connection (Standard) 

 

RST.6-8.1.  Cite specific textual evidence to support analysis of science and technical texts.  

RST.6-8.2.  Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct 

from prior knowledge or opinions.  

RST.6-8.3.  Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks. 

RST.6-8.4.  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 

used in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

RST.6-8.7.  Integrate quantitative or technical information expressed in words in a text with a version of that 

information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).  

RST.6-8.8.  Distinguish among facts, reasoned judgment based on research findings, and speculation in a text.  
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RST.6-8.9.  Compare and contrast the information gained from experiments, simulations, video, or multimedia 

sources with that gained from reading a text on the same topic. 

WHST.6-8.1 Write arguments focused on discipline-specific content. 

WHST.6-8.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 

experiments, or technical processes. A. Introduce a topic and organize ideas, concepts, and  

WHST.6-8.7 Conduct short research projects to answer a question (including a self-generated question), drawing on 

several sources and generating additional related, focused questions that allow for multiple avenues of 

exploration. 

WHST.6-8.8.  Gather relevant information from multiple print and digital sources, using search terms effectively; 

assess the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of 

others while avoiding plagiarism and following a standard format for citation. 

WHST.6-8.9.  Draw evidence from informational texts to support analysis, reflection, and research. 

 

Unit Essential Question(s): 

• What pattern in the Earth–sun–moon system can be 

used to explain lunar phases, eclipses of the sun and 

moon, and seasons? 

• What is the role of gravity in the motions within 

galaxies and the solar system? 

• What are the scale properties of objects in the solar 

system? 

Unit Enduring Understandings: 

• Patterns in the apparent motion of the sun, moon, 

and stars in the sky can be observed, described, 

predicted, and explained with models. 

• The Earth and solar system model of the solar 

system can explain eclipses of the sun and the 

moon. 

• Earth’s spin axis is fixed in direction over the 

short term but tilted relative to its orbit around 

the sun. 

• The seasons are a result of that tilt and are caused 

by the differential intensity of sunlight on 

different areas of Earth across the year. 

• Patterns can be used to identify cause-and-effect 

relationships that exist in the apparent motion of 

the sun, moon, and stars in the sky. 

• Science assumes that objects and events in the 

solar system systems occur in consistent patterns 

that are understandable through measurement and 

observation. 

• Gravity plays a role in the motions within 

galaxies and the solar system. 

• Gravity is the force that holds together the solar 

system and the Milky Way galaxy and controls 

orbital motions within them. 

• Earth and its solar system are part of the Milky 

Way galaxy, which is one of many galaxies in the 

universe. 

• The solar system consists of the sun and a 

collection of objects, including planets, their 

moons, and asteroids, that are held in orbit 

around the sun by its gravitational pull on them. 

• The solar system appears to have formed from a 

disk of dust and gas, drawn together by gravity. 

• Models can be used to represent the role of 

gravity in the motions and interactions within 

galaxies and the solar system. 

• Science assumes that objects and events in the 

solar systems occur in consistent patterns that are 

understandable through measurement and 

observation. 

• Objects in the solar system have scale properties. 
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• Data from Earth-based instruments, space-based 

telescopes, and spacecraft can be used to 

determine similarities and differences among 

solar system objects. 

• The solar system consists of the sun and a 

collection of objects, including planets, their 

moons, and asteroids that are held in orbit around 

the sun by its gravitational pull on them. 

• Time, space, and energy phenomena in the solar 

system can be observed at various scales, using 

models to study systems that are too large. 

• Engineering advances have led to important 

discoveries in space science, and scientific 

discoveries have led to the development of entire 

industries and engineered systems. 

Unit Learning Targets/Objectives: 

Students will… 

Generate and analyze evidence (through simulations or long term investigations) to explain why the Sun’s apparent 

motion across the sky changes over the course of a year.  

Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar phases, eclipses of the sun 

and moon, and seasons. 

Develop and use a model that shows how gravity causes smaller objects to orbit around larger objects at increasing scales, 

including the gravitational force of the sun causes the planets and other bodies to orbit around it holding together the solar 

system.  

Analyze and interpret data to determine scale properties of objects in the solar system.  

Develop and use a model to describe the role of gravity in the motions within galaxies and the solar system.  

Evidence of Learning 

Formative Assessments:   

• Students who understand the concepts are able to: 

• Students will develop and use a physical, graphical, or conceptual model to describe patterns in the apparent 

motion of the sun, moon, and stars in the sky. 

• Students who understand the concepts are able to: 

• Students develop and use models to explain the relationship between the tilt of Earth’s axis and seasons. 

• Students who understand the concepts are able to: 

• Analyze and interpret data to determine similarities and differences among objects in the solar system. 
 

Summative/Benchmark Assessment(s): 

• Generate and analyze evidence (through simulations or long term investigations) to explain why the Sun’s 

apparent motion across the sky changes over the course of a year.  

• Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar phases, eclipses of 

the sun and moon, and seasons. 

• Develop and use a model that shows how gravity causes smaller objects to orbit around larger objects at 

increasing scales, including the gravitational force of the sun causes the planets and other bodies to orbit around it 

holding together the solar system.  

• Analyze and interpret data to determine scale properties of objects in the solar system.  

• Develop and use a model to describe the role of gravity in the motions within galaxies and the solar system.  

 

Alternative Assessments: 

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

 

Resources/Materials :  

NASA Solar System Exploration: This link will connect you to NASA’s Solar System Exploration website. The website 

offers a wide variety of student activities 

Seasons Interactive provides students with the opportunity to investigate how Earth's angle of inclination affects three 

factors: the angle of incoming sunlight, average daily temperatures and the Sun’s ecliptic path 

http://solarsystem.nasa.gov/educ/
http://ngss.nsta.org/Resource.aspx?ResourceID=6
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In Eclipse Interactive, students investigate both lunar and solar eclipses by manipulating up to three independent 

variables: Moon's tilt from orbit, Earth-Moon distance and size of the Moon.  

The Pull of the Planets is part of a thematic series of lessons highlighting the Juno mission to Jupiter.  

 

 

Modifications: 

● Special Education/504 Students 

o Allow errors 

o Rephrase questions, directions, and explanations 

o Allow extended time to answer questions and 

permit drawing as an explanation 

o Accept participation on any level, even one word 

o Consult with Case Managers and follow IEP 

accommodations/modifications 

● English Language Learners 

o Assign a buddy, same language or English 

speaking 

o Allow errors in speaking 

o Rephrase questions, directions, and explanations 

o Allow extended time to answer questions 

o Accept participation at any level, even one work 

 

● At-Risk Students 

o Provide extended time to complete tasks 

o Consult with Guidance Counselors and 

follow I&RS procedures/action plans 

o Consult with other members of the 6th grade 

team for specific behavior interventions 

o Provide rewards as necessary 

● Gifted and Talented Students 

o Provide extension activities 

o Build on students’ intrinsic motivation 

o 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) 

1. Sun 

motion 

Generate and analyze 

evidence (through simulations 

or long term investigations) to 

explain why the Sun’s 

apparent motion across the 

sky changes over the course 

of a year.  

 

4 days 

2. Cyclic 

Patterns 

Develop and use a model of 

the Earth-sun-moon system to 

describe the cyclic patterns of 

lunar phases, eclipses of the 

sun and moon, and seasons. 

4 days  

3. Gravity in 

the Solar 

System  

Develop and use a model that 

shows how gravity causes 

smaller objects to orbit 

around larger objects at 

increasing scales, including 

the gravitational force of the 

sun causes the planets and 

other bodies to orbit around it 

holding together the solar 

system.  

4 days  

4. Scale of 

the Solar 

System 

Analyze and interpret data to 

determine scale properties of 

objects in the solar system.  

4 days 

5. Motions 

of Galaxies 

Develop and use a model to 

describe the role of gravity in 

4 days  

http://ngss.nsta.org/Resource.aspx?ResourceID=70
http://ngss.nsta.org/Resource.aspx?ResourceID=290
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the motions within galaxies 

and the solar system. 

Teacher Notes:  

The ideas "the sun is a star" and "the earth orbits the sun" appear counterintuitive to elementary-school students. The ideas 

"the sun is a star" and "the earth orbits the sun" and are not likely to be believed or even understood in elementary grades. 

Whether it is possible for elementary students to understand these concepts even with good teaching needs further 

investigation. 

Explanations of the day-night cycle, the phases of the moon, and the seasons are very challenging for students. To 

understand these phenomena, students should first master the idea of a spherical earth, itself a challenging task. Similarly, 

students must understand the concept of "light reflection" and how the moon gets its light from the sun before they can 

understand the phases of the moon. Finally, students may not be able to understand explanations of any of these 

phenomena before they reasonably understand the relative size, motion, and distance of the sun, moon, and the earth 

(NSDL, 2015).  

 

Additional Resources:  

Click the links below to access additional resources used to design this unit: 

http://www.state.nj.us/education/modelcurriculum/sci/8.shtml 

 

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://strandmaps.dls.ucar.edu/?chapter=SMS-CHP-0939
http://www.state.nj.us/education/modelcurriculum/sci/8.shtml
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Unit 7 - Overview  

Content Area: Science 

Unit 7 Title: Weather and Climate 

Grade Level: 6th 

Unit Summary:    

This unit is broken down into three sub-ideas: Earth's large-scale systems interactions, the roles of water in Earth's surface 

processes, and weather and climate. Students make sense of how Earth's geosystems operate by modeling the flow of 

energy and the cycling of matter within and among different systems. A systems approach is also important here, 

examining the feedbacks between systems as energy from the Sun is transferred between systems and circulates through 

the ocean and atmosphere. The crosscutting concepts of cause and effect, systems and system models, and energy and 

matter are called out as frameworks for understanding the disciplinary core ideas. In this unit, students are expected to 

demonstrate proficiency in developing and using models and planning and carrying out investigations as they make sense 

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

core ideas. 

Unit 7 - Standards 

Standards (Content and Technology):  

CPI#: Statement: 

NJSLS Standards 

MS-ESS2-4 Develop a model to describe the cycling of water through Earth's systems driven by energy from the sun 

and the force of gravity. 

MS-ESS2-5 Collect data to provide evidence for how the motions and complex interactions of air masses results in 

changes in weather conditions. 

MS-ESS2-6 Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of 

atmospheric and oceanic circulation that determine regional climates. 

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

9.2.8.B.3 Evaluate communication, collaboration, and leadership skills that can be developed through school, 

home, work, and extracurricular activities for use in a career. 

9.1.8.D.2 Differentiate among various savings tools and how to use them most effectively. 

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. 

CRP12 Work productively in teams while using cultural global competence. 

Educational Technology Standards 

8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools 

8.1.8.D.1 Understand and model appropriate online behaviors related to cyber safety, cyber bullying, cyber 

security, and cyber ethics including appropriate use of social media 

Interdisciplinary Connection (Standard) 

 

RST.6-8.1.  Cite specific textual evidence to support analysis of science and technical texts.  

RST.6-8.2.  Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct 

from prior knowledge or opinions.  

RST.6-8.3.  Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks. 

RST.6-8.4.  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are 

used in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

RST.6-8.7.  Integrate quantitative or technical information expressed in words in a text with a version of that 

information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).  

RST.6-8.8.  Distinguish among facts, reasoned judgment based on research findings, and speculation in a text.  
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RST.6-8.9.  Compare and contrast the information gained from experiments, simulations, video, or multimedia 

sources with that gained from reading a text on the same topic. 

WHST.6-8.1 Write arguments focused on discipline-specific content. 

WHST.6-8.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 

experiments, or technical processes. A. Introduce a topic and organize ideas, concepts, and  

WHST.6-8.7 Conduct short research projects to answer a question (including a self-generated question), drawing on 

several sources and generating additional related, focused questions that allow for multiple avenues of 

exploration. 

WHST.6-8.8.  Gather relevant information from multiple print and digital sources, using search terms effectively; 

assess the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of 

others while avoiding plagiarism and following a standard format for citation. 

WHST.6-8.9.  Draw evidence from informational texts to support analysis, reflection, and research. 

 

Unit Essential Question(s): 

• What are the processes involved in the cycling of 

water through Earth’s systems? 

• What is the relationship between the complex 

interactions of air masses and changes in weather 

conditions? 

• What are the major factors that determine regional 

climates? 

Unit Enduring Understandings: 

• Water continually cycles among land, ocean, and 

atmosphere via transpiration, evaporation, 

condensation and crystallization, and 

precipitation, as well as downhill flows on land. 

• Global movements of water and its changes in 

form are propelled by sunlight and gravity. 

• The cycling of water through Earth’s systems is 

driven by energy from the sun and the force of 

gravity. 

• Within Earth’s systems, the transfer of energy 

drives the motion and/or cycling of water. 

• The motions and complex interactions of air 

masses result in changes in weather conditions. 

• The complex patterns of the changes in and 

movement of water in the atmosphere, 

determined by winds, landforms, and ocean 

temperatures and currents, are major 

determinants of local weather patterns. 

• Examples of data that can be used to provide 

evidence for how the motions and complex 

interactions of air masses result in changes in 

weather conditions include weather maps, 

diagrams, and visualizations; other examples can 

be obtained through laboratory experiments. 

• Air masses flow from regions of high pressure to 

regions of low pressure, causing weather (defined 

by temperature, pressure, humidity, precipitation, 

and wind) at a fixed location to change over time. 

• Because patterns of the changes and the 

movement of water in the atmosphere are so 

complex, weather can only be predicted 

probabilistically. 

• Sudden changes in weather can result when 

different air masses collide. 

• Weather can be predicted within probabilistic 

ranges. 

• Cause-and effect-relationships may be used to 

predict changes in weather. 

• Unequal heating and rotation of the Earth cause 

patterns of atmospheric and oceanic circulation 

that determine regional climates. 
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• Patterns of atmospheric and oceanic circulation 

that determine regional climates vary by latitude, 

altitude, and geographic land distribution. 

• Atmospheric circulation that, in part, determine 

regional climates is the result of sunlight-driven 

latitudinal banding, the Coriolis effect, and 

resulting prevailing winds. 

• Ocean circulation that, in part, determine regional 

climates is the result of the transfer of heat by the 

global ocean convection cycle, which is 

constrained by the Coriolis effect and the outlines 

of continents. 

• Models that can be used to describe how unequal 

heating and rotation of the Earth cause patterns of 

atmospheric and oceanic circulation that 

determine regional climates can be diagrams, 

maps and globes, or digital representations. 

Unit Learning Targets/Objectives: 

Students will… 

• Develop a model to describe the cycling of water through Earth's systems driven by energy from the sun and the 

force of gravity. 

• Collect data to provide evidence for how the motions and complex interactions of air masses results in changes in 

weather conditions. 

• Explain how variations in density result from variations in temperature and salinity drive a global pattern of 

interconnected ocean currents. 

• Use a model to explain the mechanisms that cause varying daily temperature ranges in a coastal community and 

in a community located in the interior of the country. 

• Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of atmospheric 

and oceanic circulation that determine regional climates. 

Evidence of Learning 

Formative Assessments:   

Students who understand the concepts are able to: 

• Develop a model to describe the cycling of water through Earth’s systems driven by energy from the sun and the 

force of gravity. 

• Model the ways water changes its state as it moves through the multiple pathways of the hydrologic cycle. 

• Students who understand the concepts are able to: 

• Collect data to serve as the basis for evidence for how the motions and complex interactions of air masses result 

in changes in weather conditions. 

• Students who understand the concepts are able to: 

• Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of atmospheric 

and oceanic circulation that determine regional climates. 

 

Summative/Benchmark Assessment(s): 

• Develop a model to describe the cycling of water through Earth's systems driven by energy from the sun and the 

force of gravity. 

• Collect data to provide evidence for how the motions and complex interactions of air masses results in changes in 

weather conditions. 

• Explain how variations in density result from variations in temperature and salinity drive a global pattern of 

interconnected ocean currents.  

• Use a model to explain the mechanisms that cause varying daily temperature ranges in a coastal community and 

in a community located in the interior of the country.  

• Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of atmospheric 

and oceanic circulation that determine regional climates. 
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• Develop a model to describe the cycling of water through Earth's systems driven by energy from the sun and the 

force of gravity.  

 

Alternative Assessments: 

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

 

Resources/Materials :  

Air Masses of a set of Level 1 activities designed by the Science Center for Teaching, Outreach, and Research on 

Meteorology (STORM) Project.  

Ocean Currents and Sea Surface Temperature allows students to gather data using My NASA Data microsets to 

investigate how differential heating of Earth results in circulation patterns in the oceans and the atmosphere that globally 

distribute the heat.  

Adopt a Drifter: Do Ocean Surface Currents Influence Climate? Students construct climographs showing both 

precipitation and temperature for 3 coastal cities and describe how ocean surface currents affect climate on nearby land.  

Modifications: 

● Special Education/504 Students 

o Allow errors 

o Rephrase questions, directions, and explanations 

o Allow extended time to answer questions and 

permit drawing as an explanation 

o Accept participation on any level, even one word 

o Consult with Case Managers and follow IEP 

accommodations/modifications 

● English Language Learners 

o Assign a buddy, same language or English 

speaking 

o Allow errors in speaking 

o Rephrase questions, directions, and explanations 

o Allow extended time to answer questions 

o Accept participation at any level, even one work 

 

● At-Risk Students 

o Provide extended time to complete tasks 

o Consult with Guidance Counselors and 

follow I&RS procedures/action plans 

o Consult with other members of the 7th grade 

team for specific behavior interventions 

o Provide rewards as necessary 

● Gifted and Talented Students 

o Provide extension activities 

o Build on students’ intrinsic motivation 

o 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) 

1. Water 

Cycle 

Develop a model to describe 

the cycling of water through 

Earth's systems driven by 

energy from the sun and the 

force of gravity. 

4 days 

2. Weather 

Conditions 

Collect data to provide 

evidence for how the motions 

and complex interactions of 

air masses results in changes 

in weather conditions. 

4 days 

3. Ocean 

Currents 

Explain how variations in 

density result from variations 

in temperature and salinity 

drive a global pattern of 

interconnected ocean 

currents. 

4 days 

4. 

Temperature 

Ranges 

Use a model to explain the 

mechanisms that cause 

varying daily temperature 

ranges in a coastal 

4 days 

http://ngss.nsta.org/Resource.aspx?ResourceID=23
http://ngss.nsta.org/Resource.aspx?ResourceID=114
http://ngss.nsta.org/Resource.aspx?ResourceID=251
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community and in a 

community located in the 

interior of the country. 

5. Regional 

Climates 

Develop and use a model to 

describe how unequal heating 

and rotation of the Earth 

cause patterns of atmospheric 

and oceanic circulation that 

determine regional climates. 

4 days 

Teacher Notes:  

Students of all ages (including college students and adults) have difficulty understanding what causes the seasons. 

Students may not be able to understand explanations of the seasons before they reasonably understand the relative size, 

motion, and distance of the sun and the earth. Many students before and after instruction in earth science think that winter 

is colder than summer because the earth is further from the sun in winter. This idea is often related to the belief that the 

earth orbits the sun in an elongated elliptical path. Other students, especially after instruction, think that the distance 

between the northern hemisphere and the sun changes because the earth leans toward the sun in the summer and away 

from the sun in winter. Students' ideas about how light travels and about the earth-sun relationship, including the shape of 

the earth's orbit, the period of the earth's revolution around the sun, and the period of the earth's rotation around its axis, 

may interfere with students' understanding of the seasons. For example, some students believe that the side of the sun not 

facing the earth experiences winter, indicating confusion between the daily rotation of the earth and its yearly revolution 

around the sun. 

Although upper elementary students may identify air as existing even in static situations and recognize that it takes space, 

recognizing that air has weight may be challenging even for high-school students. Students of all ages (including college 

students) may believe that air exerts force or pressure only when it is moving and only downwards. Only a few middle-

school students use the idea of pressure differences between regions of the atmosphere to account for wind; instead they 

may account for winds in terms of visible moving objects or the movement of the earth. 

Before students understand that water is converted to an invisible form, they may initially believe that when water 

evaporates it ceases to exist, or that it changes location but remains a liquid, or that it is transformed into some other 

perceptible form (fog, steam, droplets, etc.). With special instruction, some students in 5th grade may be able to identify 

the air as the final location of evaporating water Students must accept air as a permanent substance before they can 

identify the air as the final location of evaporating water. For many students, difficulty understanding the existence of 

water vapor in the atmosphere persists in middle school years. Students can understand rainfall in terms of gravity once 

they attribute weight to little drops of water (typically in upper elementary grades), but the mechanism through which 

condensation occurs may not be understood until high school. 

Students of all ages may confuse the ozone layer with the greenhouse effect, and may have a tendency to imagine that all 

environmentally friendly actions help to solve all environmental problems (for example, that the use of unleaded petrol 

reduces the risk of global warming). Students have difficulty linking relevant elements of knowledge when explaining the 

greenhouse effect and may confuse the natural greenhouse effect with the enhancement of that effect (NSDL, 2015).  

 

Additional Resources:  

Click the links below to access additional resources used to design this unit: 

http://www.state.nj.us/education/modelcurriculum/sci/8.shtml 

 

 

 

 

 

 

 

 

 

 

 

 

http://strandmaps.dls.ucar.edu/?chapter=SMS-CHP-0939
http://www.state.nj.us/education/modelcurriculum/sci/8.shtml
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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 

 


