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 Unit 1 

Content Area: Science 

Unit Title:   Growth, Development, and Reproduction of Organisms 

Grade Level: 6 

Unit Overview:  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 understanding of the core ideas. 

 

Essential Question: What influences the growth and development of an organism? 

Recommended Pacing:  25 days (September-October) 

Student Learning Objectives/Performance Expectations NJSLS 

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. [Clarification Statement: Examples of behaviors that affect the 

probability of animal reproduction could include nest building to protect young 

from cold, herding of animals to protect young from predators, and vocalization 

of animals and colorful plumage to attract mates for breeding. Examples of 

animal behaviors that affect the probability of plant reproduction could include 

transferring pollen or seeds, and creating conditions for seed germination and 

growth. Examples of plant structures could include bright flowers attracting 

butterflies that transfer pollen, flower nectar and odors that attract insects that 

transfer pollen, and hard shells on nuts that squirrels bury.] 

MS-LS1-4 

Construct a scientific explanation based on evidence for how environmental and 

genetic factors influence the growth of organisms. [Clarification Statement: 

Examples of local environmental conditions could include availability of food, 

light, space, and water. Examples of genetic factors could include large breed 

cattle and species of grass affecting growth of organisms. Examples of evidence 

could include drought decreasing plant growth, fertilizer increasing plant 

growth, different varieties of plant seeds growing at different rates in different 

conditions, and fish growing larger in large ponds than they do in small ponds.] 

[Assessment Boundary: Assessment does not include genetic mechanisms, gene 

regulation, or biochemical processes.] 

MS-LS1-5 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

LS1.B: Growth and Development of Organisms 

● Animals engage in characteristic behaviors that increase the odds of reproduction. (MS-LS1-4) 
● Plants reproduce in a variety of ways, sometimes depending on animal behavior and specialized 

features for reproduction. (MS-LS1-4) 
● Genetic factors as well as local conditions affect the growth of the adult plant. (MS-LS1-5) 

Science and Engineering Practices Crosscutting Concepts 



Constructing Explanations and Designing 

Solutions 

● Construct a scientific explanation based on 

valid and reliable evidence obtained from 

sources (including the students’ own 

experiments) and the assumption that theories 

and laws that describe the natural world 

operate today as they did in the past and will 

continue to do so in the future. (MS-LS1-5) 
Engaging in Argument from Evidence 

● Use an oral and written argument supported by 

empirical evidence and scientific reasoning to 

support or refute an explanation or a model for 

a phenomenon or a solution to a problem. 

(MS-LS1-4) 

Cause and Effect 

● Phenomena may have more than one cause, 

and some cause and effect relationships in 

systems can only be described using 

probability. (MS-LS1-4),(MSLS1-5) 

Interdisciplinary Connections 

English Language Arts/Literacy 

• Cite specific, empirical, textual evidence to support analysis of how characteristic animal behaviors 

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

plants, respectively. 

• Trace and evaluate the argument and specific claims in a text about how characteristic animal 

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

animals and plants, respectively. Distinguish claims that are supported by empirical evidence and 

scientific reasoning from claims that are not. 

• Write an argument focused on how characteristic animal behaviors and specialized plant structures 

affect the probability of successful reproduction of animals and plants, respectively. 

Mathematics 

• Understand that a set of data collected to answer a statistical question about how characteristic 

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

animals and plants, respectively, has a distribution which can be described by its center (mean), 

spread (range), and overall shape (shape of the distribution of data). 

• Summarize numerical data sets, collected to answer a statistical question about how characteristic 

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

animals and plants, respectively, that have a distribution that can be described by its center (mean), 

spread (range), and overall shape (shape of the distribution of data) in relation to their context. 

English Language Arts Mathematics 

● Cite specific textual evidence to support 

analysis of science and technical texts. (MS-

LS1-4),(MS-LS1-5) RST.6-8.1 

● Determine the central ideas or conclusions of a 

text; provide an accurate summary of the text 

● Understand that a set of data collected to 

answer a statistical question has a distribution 

which can be described by its center, spread, 

and overall shape. (MS-LS1-4),(MS-LS1-5) 

6.SP.A.2 
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distinct from prior knowledge or 

opinions. (MS-LS1-5) RST.6-8.2 

● Analyze the author's purpose in providing an 

explanation, describing a procedure, or 

discussing an experiment in a text. RST.6-8.6 

● Trace and evaluate the argument and specific 

claims in a text, distinguishing claims that are 

supported by reasons and evidence from claims 

that are not. (MS-LS1-4) RI.6.8 

● Write arguments focused on discipline 

content. (MS-LS1-4) WHST.6-8.1 

● Write informative/explanatory texts to examine 

a topic and convey ideas, concepts, and 

information through the selection, 

organization, and analysis of relevant 

content. (MS-LS1-5) WHST.6-8.2 

● Draw evidence from informational texts to 

support analysis, reflection, and research. (MS-

LS1-5) WHST.6-8.9 

● Summarize numerical data sets in relation to 

their context. (MS-LS1-4),(MS-LS1-5) 

6.SP.B.4 

New Jersey Student Learning Standards 

Technology 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Evaluate the history and impact of sustainability on the development of a designed 

product or system over time and present results to peers. 

8.2.8.B.1 

Identify the desired and undesired consequences from the use of a product or system. 8.2.8.B.2 

Research and analyze the ethical issues of a product or system on the environment and 

report findings for review by peers and /or experts. 

8.2.8.B.3 

Identify new technologies resulting from the demands, values, and interests of 

individuals, businesses, industries and societies. 

8.2.8.B.5 

Explain the impact of resource selection and the production process in the development 

of a common or technological product or system. 

8.2.8.D.5 

Identify and explain how the resources and processes used in the production of a current 

technological product can be modified to have a more positive impact on the 

environment. 

8.2.8.D.6 

New Jersey Student Learning Standards 

21st Century Life and Career Skills 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 

conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 

acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 

http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8/6/
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/Math/Content/6/SP
http://www.corestandards.org/Math/Content/6/SP
http://www.corestandards.org/Math/Content/6/SP


Prioritize personal wants and needs when making purchases 9.1.8.E.4 

Compare the value of goods or services from different sellers when purchasing large 

quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 

assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 

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

9.2.8.B.3 

Career Ready Practices Indicator 

Apply appropriate academic and technical skills. CRP2 

Communicate clearly and effectively and with reason. CRP4 

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

Demonstrate creativity and innovation. CRP6 

Employ valid and reliable research strategies. CRP7 

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

Use technology to enhance productivity. CRP11 

Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 
Reproduction, nest building, herding, breeding, predators, germination, phenomena, organisms, decomposers 

Evidence of Learning 

Additional Suggested Assessments: 

● Classroom discussions 
● Inquiry-based investigations and projects 
● Participation in general classroom assignments 

● Performance tasks 
● Scientific reading, writing, and mathematical analysis 
● Teacher observations 
● Tests/quizzes 

 
Part A: How do characteristic animal behaviors and specialized plant structures affect the probability of 
successful reproduction of animals and plants, respectively? 

● 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. 
● 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. 
● 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. 
 

Part B: How do environmental and genetic factors influence the growth of organisms? 

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

● 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. 



● 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. 

Misconceptions: 

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).  

 

Learning Activities: 

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. 

  

Engage (Anticipatory Set):  

● Bald Eagle: Maine 
https://www.newscentermaine.com/article/news/local/207/bald-eagles-make-a-comeback-in-

maine/388413018  

Exploration (Student Inquiry):  

● Video & Lesson Series 
http://www.pbslearningmedia.org/resource/tdc02.sci.life.repro.lp_reproduce/reproduction/ 

Lead students through series of videos and related discussion questions. 

● Construct an Argument: 
Have students select one plant or animal. Students will research the characteristics and structures to 

answer the following questions: 

How do organisms (plants and animals) reproduce? What environmental factors/characteristics would 

help to make plants and animals reproduce successfully? What factors/characteristics would 

inhibit reproduction? What are some of the causes/effects of reproduction that plants and 

animals might experience within their habitat/ecosystem? 

 

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS1.B Growth and Development or Organisms 
Animals engage in characteristic behaviors that increase the odds of reproduction. 

Plants reproduce in a variety of ways, sometimes depending on animal behavior and specialized 

features for reproduction. 

  

Elaboration (Extension Activity):   

● Related Activities 
Better Lessons: MS-LS1-4 
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Evaluation (Assessment Tasks):   

● Assessment Task A: Construct an Argument 
Evaluation Criteria- Argument should include: 

o Key terms 
o Information regarding the reproduction characteristics of plant/animal 
o Factors that contribute to or inhibit reproduction 
o Research-based evidence 

 

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

factors influence the growth of organisms. 

  

Engage (Anticipatory Set):  

● Population Growth Patterns: 
http://www.ck12.org/life-science/Population-Growth-Patterns-in-Life-Science/lesson/Population-

Growth-Patterns-Basic/?referrer=concept_details 

● Limiting Factors: 
https://www.tracy.k12.ca.us/sites/mitrajuarez/Shared%20Documents/chapter05_section02.htm 

  

Exploration (Student Inquiry):  

● Limiting Factors to Population Growth: 
http://www.ck12.org/life-science/Limiting-Factors-to-Population-Growth-in-Life-Science/ 

Lead students in exploration of articles, videos and related discussion questions. 

● Carousel Activity: Develop a set of questions that will provide students with situations and data 

about how specific factors will affect an organism, its habitat and its growth potential. These 

questions will be hung on the walls around the room. Students will pair up and like a Carousel 

move from station to station sharing their ideas of how to answer the question. Students will 

also provide feedback to other answers (students) and whether they agree (Check Mark) or 

disagree (X) with what was presented before them. (Questions should include an organism, a 

genetic or environmental factor being discussed and how that factor may/may not affect the 

growth potential of that organism.) 
Example Questions: 

o What basic environmental factors do organisms need to survive (water, air, habitat and 

food)? 
o What environmental factors would affect how an organism grows within its environment? 
o How would an abundance of or lack of water, food, air and habitat affect an organism's 

growth potential? 
o Are there any environmental hazards that would contribute to the growth of an organism 

within its habitat (drought, size of habitat vs. size of organism, human influence - fertilizer, 

etc.)? 
  

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LSB.1 Growth and Development of Organisms 
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Genetic factors as well as local conditions affect the growth of the adult plant. 

 

Elaboration (Extension Activity):   

● Related Activities: 
Better Lessons: MS-LS1-5 

  

Evaluation (Assessment Tasks):   

● Assessment Task A: Carousel Evaluation 
o Evaluation Criteria- Explanation should include: 
o Key terms 
o Explanation of how environmental and genetic factors influence growth of organisms 

Instructional Materials: 

● Smartboard 
● Laptop cart 

Teacher Resources: 

Instruction should result in students being able to use arguments based on empirical evidence and 

scientific reasoning to support an explanation of how characteristic animal behaviors and specialized 

plant structures affect the probability of successful reproduction of animals and plants. Students may 

observe examples of plant structures that could affect the probability of plant reproduction, including 

bright flowers attracting butterflies that transfer pollen, flower nectar and odors that attract pollen-

transferring insects, and hard shells on nuts that squirrels bury. Possible activities could include plant 

experiments (e.g., students could count the number of butterflies on brightly colored plants vs. the 

number of butterflies on other types of plants and record the data they collect in a table), using 

microscopes/magnifiers to view plant structures (e.g., dissecting a lily), going on field trips, both virtual 

and actual (e.g., butterfly garden/botanical garden). 

Students may observe examples of animal behaviors that affect the probability of plant reproduction, 

which could include observing how animals can transfer pollen or seeds and how animals can create 

conditions for seed germination and growth (e.g., students may conduct an experiment using rapid 

cycling Brassica rapa [Fast Plant] and collect data on how many plants produce seeds with and without 

the aid of a pollinator.  

Students could then observe examples of animal behaviors (using videos, Internet resources, books, 

etc.) that could affect the probability of successful animal reproduction. These behaviors could include 

nest building to protect young from cold, herding of animals to protect young from predators, and 

colorful plumage and vocalizations to attract mates for breeding. Students may be able to identify and 

describe possible cause-and-effect relationships in factors that contribute to the reproductive success of 

plants and animals by using probability data from the rapid-cycling Brassica rapa (Fast Plant) 

experiments and drawing conclusions about one relationship between animals and plants. 

At this point, students can present an oral and/or written argument supported by evidence and scientific 

reasoning that characteristic animal behaviors and specialized plant structures affect the probability of 

successful reproduction of animals and plants, respectively. Students may use evidence from 

experiments or other sources to identify the role of pollinators in plant reproduction. 

Instruction that results in students being able to construct an evidence-based scientific explanation for 

how environmental and genetic factors influence the growth of organisms could begin with students 

http://www.nap.edu/openbook.php?record_id=13165&page=145
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conducting experiments and collecting data on the environmental conditions that effect the growth of 

organisms (e.g., the effect of variables such as food, light, space, and water on plant growth). 

Students could then examine genetic factors (inherited traits) that influence the growth of organisms, 

including parental traits and selective breeding. It is important to note that at this grade level, 

Mendelian genetics are not a part of student learning. Mendelian genetics will be covered in future 

grades. This unit of study could end with students using an oral and/or written argument, supported by 

evidence and scientific reasoning from their experiments, to explain how environmental conditions and 

genetic factors affect the growth of an organism. 

 

● Classroom Libraries 
● BrainPOP.com 
● Mysteryscience.com 
● Bozeman Science: 

o LS1B: Growth and Development of Organisms 
● Lesson Exemplars  
● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 

● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/ 
● STEM Teaching Tools: http://stemteachingtools.org/tools   
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grad

es4-6/index.html 

● Lesson Ideas: http://www.middleschoolchemistry.com/lessonplans/  

 

*The following resources may need to be modified to include science and engineering practices, 

disciplinary core ideas, and crosscutting concepts (The EQuIP Rubrics for Science) 

 

● 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/ 

● Science NetLinks: http://www.aaas.org/program/science-netlinks 

Modifications & Accommodations: 
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*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 

Gifted and Talented 
(content, process, product, and learning environment) 

Extension Activities: 

● Conduct research and provide presentation of 

cultural topics  

● Design surveys to generate and analyze data to 

be used in discussion. 

Debate topics of interest/cultural importance. 
● Authentic listening and reading sources that 

provide data and support for speaking and 

writing prompts 
● Exploration of art and/or artists to understand 

society and history 
● Implement RAFT (role, audience, format, 

topic) activities as they pertain to the 

types/modes of communication 
● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of 

thinking 

English Language Learners 

Modifications: 

● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 

bilingual dictionary) 
● Extended time for assignment completion as 

needed 
● Highlight key vocabulary 
● Use graphic organizers 

Students with Disabilities 
(appropriate accommodations, instructional 

adaptation, and/or modifications as determined by the 

IEP or 504 team) 

Modifications for Classroom: 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 

● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 

● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student work 

during independent work time 

Students at Risk of School Failure 

Modifications for Classroom: 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 

● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 

● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 



● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 

● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 

Homework and Assignments: 

● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 

with work to be submitted in phases. 
● Provide the student with clearly stated 

(written) expectations and grading criteria for 

assignments. 
● Implement RAFT (role, audience, format, 

topic) activities as they pertain to the 

types/modes of communication 
● Continue to develop phrasing and fluency 

while reading aloud, as needed 

● Encourage silent reading for short periods of 

time  

● Use close reading strategies 

● Continue to provide access to various genres  

● Make available high interest, low readability 

texts for use during independent reading  

● Use citing the text strategy to develop oral and 

written summarization skills 

● Continue using marking the text strategy 

● Write short essays using various supporting 

strategies such as marking the text, graphic 

organizers, citing text, and teacher-prompts 

● Write routinely and engage in peer editing with 

teacher guidance 

 

Modifications for Assessments: 

● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify directions/questions 
● Distribute study guide for classroom tests 

● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 

Modifications for Homework and Assignments: 

● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 

with work to be submitted in phases. 

● Provide the student with clearly stated 

(written) expectations and grading criteria for 

assignments. 
● Implement RAFT (role, audience, format, 

topic) activities as they pertain to the 

types/modes of communication 
 

Modifications for Assessments: 

● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an 

alternate setting as needed 
● Restate, reread, and clarify 

directions/questions 

● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 

assessments 
 



● Establish procedures for 

accommodations/modifications for 

assessments 
 

  



Benway School 

 Unit 2 

Content Area: Science 

Unit Title: Matter and Energy in Organisms and Ecosystems 

Grade Level: 6 

Unit Overview: 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 interpret data, developing models, and constructing arguments. Students are also 

expected to use these practices to demonstrate understanding of the core ideas. 

Essential Question: How and why do organisms interact with their environment and what are the 

effects of these interactions? 

Recommended Pacing:  25 days (October-December) 

Student Learning Objectives/Performance Expectations NJSLS 

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

availability on organisms and populations of organisms in an ecosystem. 

[Clarification Statement: Emphasis is on cause and effect relationships between 

resources and growth of individual organisms and the numbers of organisms in 

ecosystems during periods of abundant and scarce resources.]  

MS-LS2-1 

Construct an explanation that predicts patterns of interactions among 

organisms across multiple ecosystems. [Clarification Statement: Emphasis is 

on predicting consistent patterns of interactions in different ecosystems in 

terms of the relationships among and between organisms and abiotic 

components of ecosystems. Examples of types of interactions could include 

competitive, predatory, and mutually beneficial.] 

MS-LS2-2 

Develop a model to describe the cycling of matter and flow of energy among 

living and nonliving parts of an ecosystem. [Clarification Statement: Emphasis 

is on describing the conservation of matter and flow of energy into and out of 

various ecosystems, and on defining the boundaries of the system.] 

[Assessment Boundary: Assessment does not include the use of chemical 

reactions to describe the processes.] 

MS-LS2-3 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

LS2.A: Interdependent Relationships in Ecosystems 

● Organisms, and populations of organisms, are dependent on their environmental interactions both 

with other living things and with nonliving factors. (MS-LS2-1) 
●  In any ecosystem, organisms and populations with similar requirements for food, water, oxygen, or 

other resources may compete with each other for limited resources, access to which consequently 

constrains their growth and reproduction. (MS-LS2- 1) 
● Growth of organisms and population increases are limited by access to resources. (MS-LS2-1) 



● Similarly, predatory interactions may reduce the number of organisms or eliminate whole 

populations of organisms. Mutually beneficial interactions, in contrast, may become so 

interdependent that each organism requires the other for survival. Although the species involved in 

these competitive, predatory, and mutually beneficial interactions vary across ecosystems, the 

patterns of interactions of organisms with their environments, both living and nonliving, are shared. 

(MS-LS2-2) 

LS2.B: Cycle of Matter and Energy Transfer in Ecosystems 

● Food webs are models that demonstrate how matter and energy is transferred between producers, 

consumers, and decomposers as the three groups interact within an ecosystem. 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 or 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. (MS-LS2-3) 

Science and Engineering Practices Crosscutting Concepts 

Analyzing and Interpreting Data 

● Analyze and interpret data to provide evidence for 

phenomena. (MS-LS2-1)  
Constructing Explanations and Designing Solutions 

● Construct an explanation that includes qualitative or 

quantitative relationships between variables that 

predict phenomena. (MS-LS2-2) 
Developing and Using Models  

● Develop a model to describe phenomena. (MS-LS2-

3) 

Cause and Effect 

● Cause and effect relationships may be 

used to predict phenomena in natural or 

designed systems. (MS-LS2-1)  
Energy and Matter 

● The transfer of energy can be tracked as 

energy flows through a natural system. 

(MSLS2-3) 
Patterns 

● Patterns can be used to identify cause 

and effect relationships. (MS-LS2-2) 
Scientific Knowledge Assumes an Order 

and Consistency in Natural Systems 

● Science assumes that objects and events 

in natural systems occur in consistent 

patterns that are understandable through 

measurement and observation. (MS-

LS2-3) 

Interdisciplinary Connections 

English Language Arts/Literacy 

• Cite specific, empirical, textual evidence to support analysis of how characteristic animal behaviors 

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

plants, respectively.  

• Trace and evaluate the argument and specific claims in a text about how characteristic animal 

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

animals and plants, respectively. Distinguish claims that are supported by empirical evidence and 

scientific reasoning from claims that are not.  

• Write an argument focused on how characteristic animal behaviors and specialized plant structures 

affect the probability of successful reproduction of animals and plants, respectively. 

Mathematics 



• Understand that a set of data collected to answer a statistical question about how characteristic 

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

animals and plants, respectively, has a distribution which can be described by its center (mean), 

spread (range), and overall shape (shape of the distribution of data). 

• Summarize numerical data sets, collected to answer a statistical question about how characteristic 

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

animals and plants, respectively, that have a distribution that can be described by its center (mean), 

spread (range), and overall shape (shape of the distribution of data) in relation to their context. 

English Language Arts Mathematics 

● Cite specific textual evidence to support analysis of 

science and technical texts. (MS-LS2-1),(MS-LS2-2) 

RST.6-8.1 
● 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). (MS-LS2-1) 

RST.6-8.7 
● Write informative/explanatory texts to examine a 

topic and convey ideas, concepts, and information 

through the selection, organization, and analysis of 

relevant content. (MS-LS2-2) WHST.6-8.2 

● Draw evidence from literary or informational texts to 

support analysis, reflection, and research. (MS-LS2-

2) WHST.6-8.9 
● Engage effectively in a range of collaborative 

discussions (one-on-one, in groups, and teacher-led) 

with diverse partners on grade 6 topics, texts, and 

issues, building on others’ ideas and expressing their 

own clearly. (MS-LS2-2) SL.6.1 

● Use variables to represent two quantities 

in a real-world problem that change in 

relationship to one another; write an 

equation to express one quantity, 

thought of as the dependent variable, in 

terms of the other quantity, thought of as 

the independent variable. Analyze the 

relationship between the dependent and 

independent variables using graphs and 

tables, and relate these to the equation. 

(MS-LS2-3) 6.EE.C.9 

● Summarize numerical data sets in 

relation to their context. (MS-LS2-2) 

6.SP.B.5 

New Jersey Student Learning Standards 

Technology 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Investigate a malfunction in any part of a system and identify its impacts. 8.2.8.A.3 

Redesign an existing product that impacts the environment to lessen its impact(s) on 

the environment. 

8.2.8.A.4 

Analyze the historical impact of waste and demonstrate how a product is upcycled, 

reused or remanufactured into a new product. 

8.2.8.B.7 

Explain how different teams/groups can contribute to the overall design of a product. 8.2.8.C.1 

Explain the need for optimization in a design process.  8.2.8.C.2 

Identify the steps in the design process that would be used to solve a designated 

problem. 

8.2.8.C.4 

Create a technical sketch of a product with materials and measurements labeled. 8.2.8.C.5.a 

http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/SP
http://www.corestandards.org/Math/Content/6/SP
http://www.corestandards.org/Math/Content/6/SP


Collaborate to examine a malfunctioning system and identify the step-by-step process 

used to troubleshoot, evaluate and test options to repair the product, presenting the 

better solution. 

8.2.8.C.6 

Collaborate with peers and experts in the field to research and develop a product using 

the design process, data analysis and trends, and maintain a design log with annotated 

sketches to record the developmental cycle. 

8.2.8.C.7 

Develop a proposal for a chosen solution that include models (physical, graphical or 

mathematical) to communicate the solution to peers. 

8.2.8.C.8 

Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.8.D.1 

Identify the design constraints and trade-offs involved in designing a prototype (e.g., 

how the prototype might fail and how it might be improved) by completing a design 

problem and reporting results in a multimedia presentation, design portfolio or 

engineering notebook. 

8.2.8.D.2 

Build a prototype that meets a STEM-based design challenge using science, 

engineering, and math principles that validate a solution. 

8.2.8.D.3 

Research and publish the steps for using and maintaining a product or system and 

incorporate diagrams or images throughout to enhance user comprehension. 

8.2.8.D.4 

New Jersey Student Learning Standards 

21st Century Life and Career Skills 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 

conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 

acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 

Prioritize personal wants and needs when making purchases 9.1.8.E.4 

Compare the value of goods or services from different sellers when purchasing large 

quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 

assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 

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

9.2.8.B.3 

Relate how career choices, education choices, skills, entrepreneurship, and economic 

conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 

acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 

Prioritize personal wants and needs when making purchases 9.1.8.E.4 

Compare the value of goods or services from different sellers when purchasing large 

quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 

assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 

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

9.2.8.B.3 



Career Ready Practices Indicator 

Apply appropriate academic and technical skills. CRP2 

Communicate clearly and effectively and with reason. CRP4 

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

Demonstrate creativity and innovation. CRP6 

Employ valid and reliable research strategies. CRP7 

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

Use technology to enhance productivity. CRP11 

Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 

Cycling of Matter, flow/transfer of energy, ecosystems, biome, biotic, abiotic, producers, consumers, 

decomposers, symbiosis, carbon cycle,  food webs 

Evidence of Learning 

Additional Suggested Assessments: 

● Classroom discussions 
● Inquiry-based investigations and projects 
● Participation in general classroom assignments 
● Performance tasks 
● Scientific reading, writing, and mathematical analysis 
● Teacher observations 
● Tests/quizzes 

 

Part A: How do changes in the availability of matter and energy affect populations in an ecosystem? 

● 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. 
 

Part B: How do relationships among organisms, in an ecosystem, affect populations? 

● Construct an explanation about interactions within ecosystems. 
● 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. 

● 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 ecosystem. 

Track the transfer of energy as energy flows through an ecosystem. 
● Observe and measure patterns of objects and events in ecosystems. 

Misconceptions: 

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.  

Students of all ages see food as substances (water, air, minerals, etc.) that organisms take directly in 

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).  

 

Learning Activities: 

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.  

  

Engage (Anticipatory Set):  

● http://www.ck12.org/ngss/middle-school-life-sciences/ecosystems:-interactions,-energy,-and-

dynamics 
Open Limiting Factors to Population Growth Tab 

Click Video: Populations' Biotic Potential 

  

Exploration (Student Inquiry):  

● Rat Attack- Interactive Population Activity 
In this lesson, students will 

o Understand that an ecosystem encompasses both biotic (organisms) and abiotic 

components (such as light, nutrients, and moisture). 
o Describe the interactions among the components of one forest ecosystem. 
o Predict how a forest ecosystem might change when a resource pulse occurs. 

http://www.pbs.org/wgbh/nova/education/activities/3603_rats.html 

● Exploring Resource Availability and Population Size 

http://strandmaps.dls.ucar.edu/?chapter=SMS-CHP-0939
http://www.ck12.org/ngss/middle-school-life-sciences/ecosystems:-interactions,-energy,-and-dynamics
http://www.ck12.org/ngss/middle-school-life-sciences/ecosystems:-interactions,-energy,-and-dynamics
http://www.pbs.org/wgbh/nova/education/activities/3603_rats.html


In this lesson, students will analyze and interpret data to provide evidence for the effects of 

resource availability on organisms and populations of organisms in an ecosystem. 

http://betterlesson.com/lesson/639457/exploring-resource-availability-and-population-size 

  

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS2.A Interdependent Relationships in Ecosystems 
Organisms, and populations of organisms, are dependent on their environmental interactions 

both with other living things and with nonliving factors. 

In any ecosystem, organisms and populations with similar requirements for food, water, oxygen, 

or other resources may compete with each other for limited resources, access to which 

consequently constrains their growth and reproduction. 

Growth of organisms and population increases are limited by access to resources. 

  

Elaboration (Extension Activity):   

● https://www.opened.com/search?standard=MS.LS2.1  
  

Evaluation (Assessment Tasks):   

● Assessment Task A: Narrative (Rat Attack Activity) 
Have the new teams combine organism stories and put together a comprehensive narrative of 

what happened with the entire forest ecosystem over the two years, including the outcome of 

each organism at the end of each year. 

● Assessment Task B: Collaborative Group Discussion Questions (Exploring Resources Activity) 
Student responses will indicate their ability to analyze and interpret given data. 

● Assessment Task C: Exit Slips (Exploring Resources Activity) 
Students will complete an Exit Slip which requires them to construct a scientific explanation 

addressing the relationship between resource availability and population dynamics. 

 

 

MS-LS2-2. Construct and explanation that predicts patterns of interactions among organisms across 

multiple ecosystems. 

 

Engage (Anticipatory Set):  

● Videos: http://www.ck12.org/ngss/middle-school-life-sciences/ecosystems:-interactions,-

energy,-and-dynamics 
Competition, Predation, and Symbiosis (separate videos as part of explanation) 

Symbiosis: A Surprising Tale of Species Cooperation 

  

Exploration (Student Inquiry):  

● In groups, students will create a digital presentation (PPT, Google Slides etc.) for an assigned 

biome. Each student will be responsible to contributing to the presentation by creating at least 

one slide on one of the following factors of their biome: abiotic and biotic factors, food chain 

http://betterlesson.com/lesson/639457/exploring-resource-availability-and-population-size
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
https://www.opened.com/search?standard=MS.LS2.1
http://www.ck12.org/ngss/middle-school-life-sciences/ecosystems:-interactions,-energy,-and-dynamics
http://www.ck12.org/ngss/middle-school-life-sciences/ecosystems:-interactions,-energy,-and-dynamics


and web, land features, organisms, cycles, etc. The following websites can be used for student 

research: 
http://kids.nceas.ucsb.edu/biomes/ 

http://www.blueplanetbiomes.org/world_biomes.htm 

http://earthobservatory.nasa.gov/Experiments/Biome/ 

The following are short video clips: 

http://www.pbslearningmedia.org/resource/tdc02.sci.life.eco.arctic/arctic-tundra/ 

http://www.pbslearningmedia.org/resource/tdc02.sci.life.eco.desert/desert-biome/ 

Following the group presentations, guide students in predicting the patterns of interaction that 

were presented in each biome by asking the following questions: 

1. What competitive interactions did you see? 

2. What predatory interactions did you see? 

3. What symbiotic interactions did you see? 

4. Which interactions were mutually beneficial to more than one organism? 

  

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS2.A Interdependent Relationships in Ecosystems 
Similarly, predatory interactions may reduce the number of organisms or eliminate whole 

populations of organisms. Mutually beneficial interactions, in contrast, may become so 

interdependent that each organism requires the other for survival. Although the species involved 

in these competitive, predatory, and mutually beneficial interactions vary across ecosystems, the 

patterns of interactions of organisms with their environments, both living and nonliving, are 

shared. 

  

Elaboration (Extension Activity):  

● Related Activities 
http://www.ck12.org/ngss/middle-school-life-sciences/ecosystems:-interactions,-energy,-and-

dynamics 

  

Evaluation (Assessment Tasks):   

● Assessment Task A: Group Presentation Response Questions 

 

 

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

nonliving parts of an ecosystem. 

  

Engage (Anticipatory Set):  

● Video and Activities 
http://betterlesson.com/lesson/639248/biotic-and-abiotic-factors 

  

Exploration (Student Inquiry):  

● Carbon Cycle Role Play 

http://h/
http://h/
http://h/
http://h/
http://h/
http://www.ck12.org/ngss/middle-school-life-sciences/ecosystems:-interactions,-energy,-and-dynamics
http://www.ck12.org/ngss/middle-school-life-sciences/ecosystems:-interactions,-energy,-and-dynamics
http://betterlesson.com/lesson/639248/biotic-and-abiotic-factors


https://www.calacademy.org/educators/lesson-plans/carbon-cycle-role-play 

  

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS2.B Cycle of Matter and Energy Transfer in Ecosystems 
Food webs are models that demonstrate how matter and energy is transferred between 

producers, consumers, and decomposers as the three groups interact within an ecosystem. 

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 or 

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. 

  

Elaboration (Extension Activity):   

● Meadowlands Environment Center: 
http://www.njsea.com/njmc/about/meadowlands-environment-center.html  

  

Evaluation (Assessment Tasks):   

● Assessment Task A: Discussion- Human Impacts on the Carbon Cycle (Part of Carbon Cycle 

Role Play lesson plan) 
Lead a class discussion to assess student understanding of human impact on the carbon cycle. 

● Assessment Task B: Carbon Cycle Poster 
https://www.calacademy.org/educators/lesson-plans/carbon-cycle-poster 

 

Additional Lesson Ideas: 

● Habitable Planet Population Simulator: 
● Modeling Marine Food Webs and Human Impact:  
● Interactive Interdependence: 
● Florida's Everglades: The River of Grass 

Instructional Materials: 

● Smartboard 
● Laptop cart 

Teacher Resources: 

Instruction should result in students being able to use arguments based on empirical evidence and 

scientific reasoning to support an explanation of how characteristic animal behaviors and specialized 

plant structures affect the probability of successful reproduction of animals and plants. Students may 

observe examples of plant structures that could affect the probability of plant reproduction, including 

bright flowers attracting butterflies that transfer pollen, flower nectar and odors that attract pollen-

transferring insects, and hard shells on nuts that squirrels bury. Possible activities could include plant 

experiments (e.g., students could count the number of butterflies on brightly colored plants vs. the 

number of butterflies on other types of plants and record the data they collect in a table), using 

microscopes/magnifiers to view plant structures (e.g., dissecting a lily), going on field trips, both virtual 

and actual (e.g., butterfly garden/botanical garden). 

https://www.calacademy.org/educators/lesson-plans/carbon-cycle-role-play
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.njsea.com/njmc/about/meadowlands-environment-center.html
https://www.calacademy.org/educators/lesson-plans/carbon-cycle-poster
http://ngss.nsta.org/Resource.aspx?ResourceID=298
http://ngss.nsta.org/Resource.aspx?ResourceID=516
http://ngss.nsta.org/Resource.aspx?ResourceID=21
http://ngss.nsta.org/Resource.aspx?ResourceID=158


Students may observe examples of animal behaviors that affect the probability of plant reproduction, 

which could include observing how animals can transfer pollen or seeds and how animals can create 

conditions for seed germination and growth (e.g., students may conduct an experiment using rapid 

cycling Brassica rapa [Fast Plant] and collect data on how many plants produce seeds with and without 

the aid of a pollinator. 

Students could then observe examples of animal behaviors (using videos, Internet resources, books, 

etc.) that could affect the probability of successful animal reproduction. These behaviors could include 

nest building to protect young from cold, herding of animals to protect young from predators, and 

colorful plumage and vocalizations to attract mates for breeding. 

Students may be able to identify and describe possible cause-and-effect relationships in factors that 

contribute to the reproductive success of plants and animals by using probability data from the rapid-

cycling Brassica rapa (Fast Plant) experiments and drawing conclusions about one relationship between 

animals and plants. 

At this point, students can present an oral and/or written argument supported by evidence and scientific 

reasoning that characteristic animal behaviors and specialized plant structures affect the probability of 

successful reproduction of animals and plants, respectively. Students may use evidence from 

experiments or other sources to identify the role of pollinators in plant reproduction. 

Instruction that results in students being able to construct an evidence-based scientific explanation for 

how environmental and genetic factors influence the growth of organisms could begin with students 

conducting experiments and collecting data on the environmental conditions that effect the growth of 

organisms (e.g., the effect of variables such as food, light, space, and water on plant growth). 

Students could then examine genetic factors (inherited traits) that influence the growth of organisms, 

including parental traits and selective breeding. It is important to note that at this grade level, Mendelian 

genetics are not a part of student learning. Mendelian genetics will be covered in future grades. 

 

● Classroom Libraries 
● BrainPOP.com 
● Mysteryscience.com 
● Bozeman Science: 

o LS2A: Interdependent Relationships in Ecosystems 
o LS2B: Cycles of Matter and Energy Transfer in Ecosystems 

● Exploring the “Systems” in Ecosystems: 

http://www.pbslearningmedia.org/resource/lsps07.sci.life.eco.lpexpecosystems/exploring-the-

systems-in-ecosystems/ 
● Lesson Exemplars  
● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/ 

● STEM Teaching Tools: http://stemteachingtools.org/tools   
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grad

es4-6/index.html 

http://www.bozemanscience.com/ngs-ls2a-interdependent-relationships-in-ecosystems
http://www.bozemanscience.com/ngs-ls2b-cycles-of-matter-energy-transfer-in-ecosystems
http://www.pbslearningmedia.org/resource/lsps07.sci.life.eco.lpexpecosystems/exploring-the-systems-in-ecosystems/
http://www.pbslearningmedia.org/resource/lsps07.sci.life.eco.lpexpecosystems/exploring-the-systems-in-ecosystems/
https://www.nextgenscience.org/resources/examples-quality-ngss-design
http://ngss.nsta.org/Classroom-Resources.aspx
https://www.jpl.nasa.gov/edu/teach/
http://www.novelengineering.org/library/
https://njctl.org/courses/science/
http://stemteachingtools.org/tools
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html


● Lesson Ideas: http://www.middleschoolchemistry.com/lessonplans/  

Modifications & Accommodations: 

*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 

Gifted and Talented 
(content, process, product, and learning environment) 

Extension Activities: 

● Conduct research and provide presentation of 

cultural topics  
● Design surveys to generate and analyze data to be 

used in discussion. 

Debate topics of interest/cultural importance. 

● Authentic listening and reading sources that provide 

data and support for speaking and writing prompts 
● Exploration of art and/or artists to understand society 

and history 
● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of thinking 

English Language Learners 

Modifications: 

● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 

bilingual dictionary) 
● Extended time for assignment 

completion as needed 
● Highlight key vocabulary 
● Use graphic organizers 

Students with Disabilities 
(appropriate accommodations, instructional adaptation, 

and/or modifications as determined by the IEP or 504 team) 

Modifications for Classroom: 

● Pair visual prompts with verbal presentations 

● Ask students to restate information, directions, and 

assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined by the 

student and teacher 
● Student may request to use a computer to complete 

assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student work 

during independent work time 

Students at Risk of School Failure 

Modifications for Classroom: 

● Pair visual prompts with verbal 

presentations 

● Ask students to restate information, 

directions, and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually 

determined by the student and teacher 
● Student may request to use a computer 

to complete assignments 
● Establish expectations for correct 

spelling on assignments 
● Extra textbooks for home 
● Student may request books on 

tape/CD/digital media, as available and 

appropriate 

● Assign a peer helper in the class setting 

http://www.middleschoolchemistry.com/lessonplans/


● Assist student with long and short term planning of 

assignments 
● Encourage student to proofread assignments and 

tests 

● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive technology 

device 
 

Homework and Assignments: 

● Extended time to complete assignments 
● Student requires more complex assignments to be 

broken up and explained in smaller units, with work 

to be submitted in phases. 
● Provide the student with clearly stated (written) 

expectations and grading criteria for assignments. 
● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 
● Continue to develop phrasing and fluency while 

reading aloud, as needed 

● Encourage silent reading for short periods of time  

● Use close reading strategies 

● Continue to provide access to various genres  

● Make available high interest, low readability texts 

for use during independent reading  

● Use citing the text strategy to develop oral and 

written summarization skills 

● Continue using marking the text strategy 

● Write short essays using various supporting 

strategies such as marking the text, graphic 

organizers, citing text, and teacher-prompts 

● Write routinely and engage in peer editing with 

teacher guidance 

 

Modifications for Assessments: 

● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 

● Restate, reread, and clarify directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for assessments 

● Provide oral reminders and check 

student work during independent work 

time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread 

assignments and tests 
● Provide regular parent/school 

communication 
● Teachers will check/sign student agenda 

daily 

● Student requires use of other assistive 

technology device 
 

Modifications for Homework and 

Assignments: 

● Extended time to complete assignments 

● Student requires more complex 

assignments to be broken up and 

explained in smaller units, with work to 

be submitted in phases. 
● Provide the student with clearly stated 

(written) expectations and grading 

criteria for assignments. 
● Implement RAFT (role, audience, 

format, topic) activities as they pertain to 

the types/modes of communication 
 

Modifications for Assessments: 

● Extended time on classroom tests and 

quizzes 
● Student may take/complete tests in an 

alternate setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom 

tests 
● Establish procedures for 

accommodations/modifications for 

assessments 
 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Benway School 

 Unit 3 

Content Area: Science 

Unit Title:  Interdependent Relationships in Ecosystems 

Grade Level: 6 

Unit Overview:   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 understanding of the core ideas. 

 

Essential Question: What happens to ecosystems when the environment changes? 

Recommended Pacing:  25 days (December-January) 

Student Learning Objectives/Performance Expectations NJSLS 

Construct an argument supported by empirical evidence that changes to 

physical or biological components of an ecosystem affect populations. 

[Clarification Statement: Emphasis is on recognizing patterns in data and 

making warranted inferences about changes in populations, and on evaluating 

empirical evidence supporting arguments about changes to ecosystems.]  

MS-LS2-4 

Evaluate competing design solutions for maintaining biodiversity and 

ecosystem services.* [Clarification Statement: Examples of ecosystem services 

could include water purification, nutrient recycling, and prevention of soil 

erosion. Examples of design solution constraints could include scientific, 

economic, and social considerations.] 

MS-LS2-5 

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-ETS-1-1 

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-ETS-1-3 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

LS2.C: Ecosystem Dynamics, Functioning, and Resilience  

● Ecosystems are dynamic in nature; their characteristics can vary over time. Disruptions to any 

physical or biological component of an ecosystem can lead to shifts in all its populations. (MS-LS2-

4) 



● 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. (MS-LS2-5)  

LS4.D: Biodiversity and Humans  

● Changes in biodiversity can influence humans’ resources, such as food, energy, and medicines, as 

well as ecosystem services that humans rely on—for example, water purification and recycling. 

(secondary to MS-LS2-5) 

ETS1.A: Defining and Delimiting Engineering Problems 

● 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. Specification of constraints includes consideration of 

scientific principles and other relevant knowledge that are likely to limit possible solutions. (MS-

ETS1-1) 

ETS1.B: Developing Possible Solutions 

● There are systematic processes for evaluating solutions with respect to how well they meet the 

criteria and constraints of a problem. (secondary to MS-LS2-5) 
● There are systematic processes for evaluating solutions with respect to how well they meet the 

criteria and constraints of a problem. (MS-ETS1-3) 
● Sometimes parts of different solutions can be combined to create a solution that is better than any of 

its predecessors. (MS-ETS1-3) 

ETS1.C: Optimizing the Design Solution 

● Although one design may not perform the best across all tests, identifying the characteristics of the 

design that performed the best in each test can provide useful information for the redesign 

process—that is, some of those characteristics may be incorporated into the new design. (MS-ETS1-

3) 

Science and Engineering Practices Crosscutting Concepts 

Analyzing and Interpreting Data 

● Analyze and interpret data to determine similarities 

and differences in findings. (MS-ETS1-3) 
Asking Questions and Defining Problems 

● Define a design problem that can be solved through 

the development of an object, tool, process or system 

and includes multiple criteria and constraints, 

including scientific knowledge that may limit possible 

solutions. (MS-ETS1-1) 
Engaging in Argument from Evidence 

● Construct an oral and written argument supported 

by empirical evidence and scientific reasoning to 

support or refute an explanation or a model for a 

phenomenon or a solution to a problem. (MS-LS2-

4) 
● Evaluate competing design solutions based on 

jointly developed and agreed-upon design criteria. 

(MS-LS2- 5) 
Scientific Knowledge is Based on Empirical Evidence 

Influence of Science, Engineering, and 

Technology on Society and the Natural 

World 

● The use 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. Thus 

technology use varies from region to 

region and over time. (MS-LS2-5) 
● All human activity draws on natural 

resources and has both short and long-

term consequences, positive as well as 

negative, for the health of people and 

the natural environment. (MS-ETS1-1) 
●  The uses of technologies and 

limitations on their use are driven by 

individual or societal needs, desires, 

and values; by the findings of scientific 



● Science disciplines share common rules of 

obtaining and evaluating empirical evidence. 

(MS-LS2-4) 

research; and by differences in such 

factors as climate, natural resources, 

and economic conditions. (MS-ETS1-

1) 
Science Addresses Questions About the 

Natural and Material World 

● Scientific knowledge can describe the 

consequences of actions but does not 

necessarily prescribe the decisions that 

society takes. (MS-LS2-5) 
Stability and Change 

● Small changes in one part of a system 

might cause large changes in another 

part. (MSLS2-4, MS-LS2-5) 

Interdisciplinary Connections 

English Language Arts/Literacy 

• Distinguish among facts, reasoned judgment based on research findings, and speculation when 

reading text about maintaining biodiversity and ecosystem services. Examples of ecosystem 

services could include water purification, nutrient recycling, and prevention of soil erosion. 

• Trace and evaluate the argument and specific claims in a text about maintaining biodiversity and 

ecosystem services, distinguishing claims that are supported by reasons and evidence from claims 

that are not. Trace and evaluate the arguments about specific claims in a text and assess whether the 

reasoning is sound and the evidence is relevant and sufficient to support the claims. 

• Include multimedia components and visual displays as part of an argument about competing design 

solutions based on jointly developed and agreed-upon design criteria to clarify information. Include 

multimedia components and visual displays. The multimedia component and visual displays should 

clarify claims and findings and emphasize salient points in the presentation. 

Mathematics 

• Model design solutions for maintaining biodiversity and ecosystem services with mathematics. Use 

ratio and rate reasoning to evaluate competing design solutions for maintaining biodiversity and 

ecosystem services. 

• Develop a model that generates data for the iterative testing of competing design solutions involving 

a proposed object, tool, or process that maintains biodiversity and ecosystem services, reasoning 

quantitatively (with amounts, numbers, sizes) and abstractly (with variables). 

• Develop a probability and use it to find the probability that designed systems, including those 

representing inputs and outputs, will maintain biodiversity and ecosystem services. Compare 

probabilities from the model to observe frequencies. If the agreement is not good, explain possible 

sources of the discrepancy. 

English Language Arts Mathematics 

● Analyze the author's purpose in providing an 

explanation, describing a procedure, or discussing an 

experiment in a text. RST.6-8.6 

● Reason abstractly and 

quantitatively. (MS-ETS1-1),(MS-

ETS1-3) MP.2 

http://www.corestandards.org/ELA-Literacy/RST/6-8/6/
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2


● Trace and evaluate the argument and specific claims 

in a text, distinguishing claims that are supported by 

reasons and evidence from claims that are not. (MS-

LS2-5) RI.6.8 

● Include multimedia components (e.g., graphics, 

images, music, sound) and visual displays in 

presentations to clarify information. (MS-ETS1-4) 

SL.6.5 
● Cite specific textual evidence to support analysis of 

science and technical texts. (MS-LS2-4) RST.6-8.1 

● Distinguish among facts, reasoned judgment based on 

research findings, and speculation in a text. (MS-LS2-

5) RST.6-8.8 
● Write arguments to support claims with clear reasons 

and relevant evidence. (MS-LS2-4),(MS-ETS1-

1),(MS-ETS1-3) WHST.6-8.1 

● Write informative/explanatory texts to examine a 

topic and convey ideas, concepts, and information 

through the selection, organization, and analysis of 

relevant content. (MS-LS2-2) WHST.6-8.2 
● 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). (MS-ETS1-3) 

RST.6-8.7 
● 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. (MS-ETS1-1) WHST.6-8.8 
● Draw evidence from literary or informational texts to 

support analysis, reflection, and research. (MS-LS2-

2),(MS-LS2-4),(MS-ETS1-3), (MS-ETS1-2) 

WHST.6-8.9 

● Model with mathematics. (MS-LS2-5) 

MP.4 
● Apply and extend previous 

understandings of arithmetic to 

algebraic expressions. (MS-ETS1-

1),(MS-ETS1-3) 6.EE.3 
● Use ratio and rate reasoning to solve 

real-world and mathematical 

problems. (MS-LS2-5) 6.RP.A.3 

New Jersey Student Learning Standards 

Technology 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Evaluate the history and impact of sustainability on the development of a designed 

product or system over time and present results to peers. 

8.2.8.B.1 

Identify the desired and undesired consequences from the use of a product or system. 8.2.8.B.2 

Research and analyze the ethical issues of a product or system on the environment and 

report findings for review by peers and /or experts. 

8.2.8.B.3 

Identify new technologies resulting from the demands, values, and interests of 

individuals, businesses, industries and societies. 

8.2.8.B.5 

http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/6/RP
http://www.corestandards.org/Math/Content/6/RP
http://www.corestandards.org/Math/Content/6/RP
http://www.corestandards.org/Math/Content/6/RP


Explain the impact of resource selection and the production process in the 

development of a common or technological product or system. 

8.2.8.D.5 

Identify and explain how the resources and processes used in the production of a 

current technological product can be modified to have a more positive impact on the 

environment. 

8.2.8.D.6 

New Jersey Student Learning Standards 

21st Century Life and Career Skills 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 

conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 

acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 

Prioritize personal wants and needs when making purchases 9.1.8.E.4 

Compare the value of goods or services from different sellers when purchasing large 

quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 

assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 

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

9.2.8.B.3 

Career Ready Practices Indicator 

Apply appropriate academic and technical skills. CRP2 

Communicate clearly and effectively and with reason. CRP4 

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

Demonstrate creativity and innovation. CRP6 

Employ valid and reliable research strategies. CRP7 

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

Use technology to enhance productivity. CRP11 

Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 

Biodiversity, scientific justification ,habitat, niches, herbivore, carnivore, omnivore, energy pyramid, 

food chain 

Evidence of Learning 

Additional Suggested Assessments: 

● Classroom discussions 
● Inquiry-based investigations and projects 
● Participation in general classroom assignments 
● Performance tasks 
● Scientific reading, writing, and mathematical analysis 
● Teacher observations 
● Tests/quizzes 

 
Part A: How can a single change to an ecosystem disrupt the whole system? 



● 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. 
 
Part B: What limits the number and variety of living things in an ecosystem? 

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

designed world(s). 
● 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. 

Misconceptions: 

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).  

 

Learning Activities: 

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

biological components of an ecosystem affect populations. 

  

Engage (Anticipatory Set):  

● Endangered Species Introductory Video- Here Today, Gone Tomorrow 
http://mariana68.wixsite.com/biodiversityproject      

  

Exploration (Student Inquiry):  

● Endangered Species- A Multi Day Project     
https://betterlesson.com/lesson/639346/endangered-species-a-multiday-project   

   

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
Ecosystems are dynamic in nature; their characteristics can vary over time. Disruptions to any 

physical or biological component of an ecosystem can lead to shifts in all its populations.  

    

Elaboration (Extension Activity):  

● https://www.opened.com/search?standard=MS.LS2.4  

http://strandmaps.dls.ucar.edu/?chapter=SMS-CHP-0939
http://mariana68.wixsite.com/biodiversityproject
https://betterlesson.com/lesson/639346/endangered-species-a-multiday-project
https://www.nap.edu/read/13165/chapter/10#154
https://www.nap.edu/read/13165/chapter/10#154
https://www.opened.com/search?standard=MS.LS2.4


  

Evaluation (Assessment Tasks):   

● Assessment Task A: Endangered Species- Recovery Plan Presentation  
Students will work in teams to develop a plan to bring their chosen species back from the brink 

of extinction. Students will develop and share a brief presentation of their recovery plan. 

Recovery plans must address specific questions and are aimed at convincing listeners that their 

species deserves special attention.  

Persuasive Plan Rubric 

Infographic Rubric          

 

 

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

  

Engage (Anticipatory Set):  

● Why Is Biodiversity So Important?      
https://www.youtube.com/watch?v=GK_vRtHJZu4  

  

Exploration (Student Inquiry):  

● Saving the World- One Ecosystem at a Time     
Elaborate: Each group takes their top-ranked idea from their chart and draws a “to scale” 

diagram depicting their idea.    

http://static.nsta.org/pdfs/DoingGoodScienceChapter15.pdf  

  

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS2.C Ecosystem Dynamics, Functioning, and Resilience  
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.      

● LS4.D: Biodiversity and Humans 
Changes in biodiversity can influence humans’ resources, such as food, energy, and medicines, 

as well as ecosystem services that humans rely on—for example, water purification and 

recycling. (secondary)  

● ETS1.B: Developing Possible Solutions 
There are systematic processes for evaluating solutions with respect to how well they meet the 

criteria and constraints of a problem. (secondary) 

  

Elaboration (Extension Activity):   

● Disturbances in Ecosystems 
http://wyobio.org/files/3814/2971/8811/MiddleSchool_Lesson8.pdf 

http://wyobio.org/files/2914/1885/4938/MiddleSchool_Lesson8.2.pdf 

After identifying ecosystem disturbances, work to determine possible solutions. Evaluate the 

solutions of other groups based on criteria. Write criteria as a class. 

https://docs.google.com/document/d/1yA5GHafeuXntwjbs6gbWxh6OcicqTzDIUAG-UBJ5cN4/pub
https://docs.google.com/document/d/13cWujvacXx4KjWRV6kR5Atbi1Rp89_2tYWuypH8qh6s/pub
https://www.youtube.com/watch?v=GK_vRtHJZu4
http://static.nsta.org/pdfs/DoingGoodScienceChapter15.pdf
https://www.nap.edu/read/13165/chapter/10#154
https://www.nap.edu/read/13165/chapter/10#154
https://www.nap.edu/read/13165/chapter/10#154
https://www.nap.edu/read/13165/chapter/10#166
https://www.nap.edu/read/13165/chapter/10#166
https://www.nap.edu/read/13165/chapter/10#166
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://wyobio.org/files/3814/2971/8811/MiddleSchool_Lesson8.pdf
http://wyobio.org/files/2914/1885/4938/MiddleSchool_Lesson8.2.pdf


  

Evaluation (Assessment Tasks):   

● Assessment Task A: Solutions Presentation 
After researching their ecosystem, students will develop design solutions for maintaining the 

ecosystem's health and biodiversity. Students will record solutions on a chart and rank them, with “1” 

being the most important solution to maintain the ecosystem services. Groups will present their 

solutions and explain the reasoning behind their rankings. (MS-ETS1-1) 

● Assessment Task B: Solutions Diagram 
Each group takes their top-ranked idea from their chart and draws a “to scale” diagram depicting their 

idea. 

● Assessment Task C: Designing a New Solution 
After determining the top solution for each group, students will work as a class to determine similarities 

and differences among the different design solutions. The students will identify the best characteristics 

of each to combine into a new solution that could potentially be applicable to maintaining biodiversity 

in all ecosystems. (MS-ETS-1-3) 

Additional Lesson Ideas: 

● Exploring the “Systems” in Ecosystems 
● Flow of Matter and Energy in Ecosystems SciPack 
●  

Problem Based Learning Scenario: You are a cargo inspection agent working in Guam to 

prevent the introduction of non-native species to your island. People coming into your territory 

often do not understand why you must spend so much time checking their cargo. Working in 

small groups, develop a public service announcement and media campaign to explain to the 

public how devastating the introduction of non-native species can be to an island ecosystem. 

Research how the region has been affected by invasive species. Connect with experts in the field 

to further your understandings. Use video clips, podcasts, and other authentic media to help 

explain the impact. Focus your message on how non-native species can become invasive and 

affect the biodiversity of the island.    

Instructional Materials: 

● Smartboard 
● Laptop cart 

Teacher Resources: 

At the beginning of this unit of study, students will begin to collect empirical evidence that will be used 

to argue that physical or biological components of an ecosystem affect populations. Students will 

evaluate existing solutions for maintaining biodiversity and ecosystem services to determine which 

solutions are most promising. As part of their evaluation, students will develop a probability and use it 

to determine the probability that designed systems, including those representing inputs and outputs, will 

maintain biodiversity and ecosystem services. They will develop mathematical model(s) to generate 

data to test the designed systems and compare probabilities from the models to observe frequencies. If 

the agreement is not good, they will explain possible sources of the discrepancy. 

Distinguish among facts, reasoned judgment based on research findings, and speculation During this 

process, students will distinguish among facts reasoned judgment based on research findings, and 

speculation while reading text about maintaining biodiversity and ecosystem services. Examples of 

ecosystem services could include water purification, nutrient recycling, and prevention of soil erosion. 

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


After determining that ecosystems are dynamic in nature, students may construct an argument to 

support an explanation for how shifts (large and/or small) in populations are caused by change to 

physical or biological components in ecosystems (e.g., gas explosions, tornados, mining, oil spills, clear 

cutting, hurricanes, volcanoes, etc.). 

Students will study the variety of species found in terrestrial and oceanic ecosystems and use the data 

they gather to make decisions about the health of the ecosystem. Students may compare, through 

observations and data analysis, the biodiversity before and after events affecting a specific area—for 

examples, the Pinelands, that were lost due to the creation of the reservoir; the underground coal fires in 

Centralia, PA, that caused people to abandon the town; the volcanic eruption in Mt. St. Helen’s, WA; 

the nuclear reactor meltdown in Chernobyl, Ukraine. 

Students should recognize patterns in data about changes to components in ecosystems and make 

inferences about how these changes contribute to changes in the biodiversity of populations. Students 

should investigate and design investigations to test their ideas and develop possible solutions to 

problems caused when changes in the biodiversity of an ecosystem affect resources (food, energy, and 

medicine) as well as ecosystem services (water purification, nutrient recycling, soil erosion prevention) 

available to humans. Students can then construct arguments using evidence to support recognized 

patterns of change in factors such as global temperatures and their effect on populations and the 

environment. As part of their argument, students need to note how small changes in one part of an 

ecosystem might cause large changes in another part. While collecting evidence for their arguments 

about maintaining biodiversity, students will trace and evaluate specific claims in a text, distinguishing 

claims that are supported by reasons and evidence from claims that are not. Students will evaluate the 

argument and claims in text, assess whether the reasoning is sound and the evidence is relevant and 

sufficient to support the claims. 

As a culmination of this unit of study, students will take the evidence they have collected and their 

understanding of how changes in the biodiversity of populations can impact ecosystem services and use 

that evidence and understanding to evaluate competing design solutions. Students will include 

multimedia components and visual displays as part of their argument about competing design solutions 

based on jointly developed and agreed-upon design criteria to clarify evidence used in their arguments. 

The multimedia component and visual displays should clarify claims and findings and emphasize 

salient points in their argument. 

 

Students will use a systematic process for evaluating their design solutions with respect to how well 

they meet the criteria and constraints. Students may determine the systematic process they will use, or 

the teacher can determine a process for students to use to evaluate ecosystem services. Any process 

used should include mathematical models that generates data for the iterative testing of competing 

design solutions involving a proposed object, tool, or process maintaining biodiversity and ecosystem 

services and quantitative reasoning (with amounts, numbers, sizes) and abstract reasoning (with 

variables). Ecosystem services could include water purification, nutrient recycling, and prevention of 

soil erosion. For this unit of study, design solution constraints could include scientific, economic, and 

social considerations. After determining the process for evaluating the design solutions and establishing 

the criteria and constraints, students will compare competing design solutions to determine the optimal 

solution. 

 

● Classroom Libraries 



● BrainPOP.com 
● Mysteryscience.com 
● Bozeman Science: 
o LS2C: Ecosystem Dynamics, Functioning & Resilience 
o LS4D: Biodiversity & Humans 
o ETS1A: Defining and Delimiting an Engineering Problem 
o ETS1B: Developing Possible Solutions 
o ETS1C: Optimizing the Design Solutions 
● http://www.learner.org/resources/series179.html 
● http://www.invasivespeciesinfo.gov/ 
● http://news.nationalgeographic.com/2016/06/largest-dam-removal-elwha-river-restoration-

environment/ 

● Exploring the “Systems” in Ecosystems: 

http://www.pbslearningmedia.org/resource/lsps07.sci.life.eco.lpexpecosystems/exploring-the-

systems-in-ecosystems/ 
● Lesson Exemplars  
● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 

● Learning Activities: https://njctl.org/courses/science/ 
● STEM Teaching Tools: http://stemteachingtools.org/tools   
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grad

es4-6/index.html 

● Lesson Ideas: http://www.middleschoolchemistry.com/lessonplans/   

Modifications & Accommodations: 

*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 

Gifted and Talented 
(content, process, product, and learning environment) 

Extension Activities: 

● Conduct research and provide presentation of cultural 

topics  

● Design surveys to generate and analyze data to be 

used in discussion. 

Debate topics of interest/cultural importance. 
● Authentic listening and reading sources that provide 

data and support for speaking and writing prompts 
● Exploration of art and/or artists to understand society 

and history 

● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 
● Anchor activities 
● Use of higher-level questioning techniques 

English Language Learners 

Modifications: 

● Modified assignments 
● Native language translation (peer, 

online assistive technology, translation 

device, bilingual dictionary) 
● Extended time for assignment 

completion as needed 
● Highlight key vocabulary 
● Use graphic organizers 

http://www.bozemanscience.com/ngs-ls2c-ecosystem-dynamics-functioning-resilience
http://www.bozemanscience.com/ngs-ls4d-biodiversity-humans
http://www.bozemanscience.com/ngs-ets1a-defining-delimiting-an-engineering-problem
http://www.bozemanscience.com/ngs-ets1b-developing-possible-solutions
http://www.bozemanscience.com/ngs-ets1c-optimizing-the-design-solutions
http://www.learner.org/resources/series179.html
http://www.invasivespeciesinfo.gov/
http://news.nationalgeographic.com/2016/06/largest-dam-removal-elwha-river-restoration-environment/
http://news.nationalgeographic.com/2016/06/largest-dam-removal-elwha-river-restoration-environment/
http://www.pbslearningmedia.org/resource/lsps07.sci.life.eco.lpexpecosystems/exploring-the-systems-in-ecosystems/
http://www.pbslearningmedia.org/resource/lsps07.sci.life.eco.lpexpecosystems/exploring-the-systems-in-ecosystems/
https://www.nextgenscience.org/resources/examples-quality-ngss-design
http://ngss.nsta.org/Classroom-Resources.aspx
https://www.jpl.nasa.gov/edu/teach/
http://www.novelengineering.org/library/
https://njctl.org/courses/science/
http://stemteachingtools.org/tools
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
http://www.middleschoolchemistry.com/lessonplans/


● Provide assessments at a higher-level  of thinking 

Students with Disabilities 
(appropriate accommodations, instructional adaptation, 

and/or modifications as determined by the IEP or 504 team) 

Modifications for Classroom: 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, and 

assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined by the 

student and teacher 

● Student may request to use a computer to complete 

assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital media, 

as available and appropriate 

● Assign a peer helper in the class setting 
● Provide oral reminders and check student work during 

independent work time 
● Assist student with long and short term planning of 

assignments 
● Encourage student to proofread assignments and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive technology 

device 
 

Homework and Assignments: 

● Extended time to complete assignments 
● Student requires more complex assignments to be 

broken up and explained in smaller units, with work 

to be submitted in phases. 
● Provide the student with clearly stated (written) 

expectations and grading criteria for assignments. 
● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 
● Continue to develop phrasing and fluency while 

reading aloud, as needed 

● Encourage silent reading for short periods of time  

● Use close reading strategies 

Students at Risk of School Failure 

Modifications for Classroom: 

● Pair visual prompts with verbal 

presentations 
● Ask students to restate information, 

directions, and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually 

determined by the student and teacher 

● Student may request to use a computer 

to complete assignments 
● Establish expectations for correct 

spelling on assignments 
● Extra textbooks for home 
● Student may request books on 

tape/CD/digital media, as available and 

appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check 

student work during independent work 

time 
● Assist student with long and short term 

planning of assignments 

● Encourage student to proofread 

assignments and tests 
● Provide regular parent/school 

communication 
● Teachers will check/sign student 

agenda daily 
● Student requires use of other assistive 

technology device 
 

Modifications for Homework and 

Assignments: 

● Extended time to complete assignments 
● Student requires more complex 

assignments to be broken up and 

explained in smaller units, with work to 

be submitted in phases. 
● Provide the student with clearly stated 

(written) expectations and grading 

criteria for assignments. 



● Continue to provide access to various genres  

● Make available high interest, low readability texts for 

use during independent reading  

● Use citing the text strategy to develop oral and written 

summarization skills 

● Continue using marking the text strategy 

● Write short essays using various supporting strategies 

such as marking the text, graphic organizers, citing 

text, and teacher-prompts 

● Write routinely and engage in peer editing with 

teacher guidance 

 

Modifications for Assessments: 

● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate setting 

as needed 
● Restate, reread, and clarify directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for assessments 

● Implement RAFT (role, audience, 

format, topic) activities as they pertain 

to the types/modes of communication 
 

Modifications for Assessments: 

● Extended time on classroom tests and 

quizzes 
● Student may take/complete tests in an 

alternate setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom 

tests 
● Establish procedures for 

accommodations/modifications for 

assessments 
 

 

 

 
Benway School 

 Unit 4 

Content Area: Science 

Unit Title:  Forces and Motion 

Grade Level: 6 

Unit Overview:   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 understanding of the core ideas. 

 

Essential Question: How can we predict the motion of an object? 

Recommended Pacing:  15 days (January-February) 

Student Learning Objectives/Performance Expectations NJSLS 

Apply Newton’s Third Law to design a solution to a problem involving the 

motion of two colliding objects.* [Clarification Statement: Examples of 

practical problems could include the impact of collisions between two cars, 

MS-PS2-1 



between a car and stationary objects, and between a meteor and a space 

vehicle.] [Assessment Boundary: Assessment is limited to vertical or horizontal 

interactions in one dimension.] 

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. 

[Clarification Statement: Emphasis is on balanced (Newton’s First Law) and 

unbalanced forces in a system, qualitative comparisons of forces, mass and 

changes in motion (Newton’s Second Law), frame of reference, and 

specification of units.] [Assessment Boundary: Assessment is limited to forces 

and changes in motion in one-dimension in an inertial reference frame and to 

change in one variable at a time. Assessment does not include the use of 

trigonometry.] 

MS-PS2-2 

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-ETS-1-1 

Evaluate competing design solutions using a systematic process to determine 

how well they meet the criteria and constraints of the problem. 

MS-ETS-1-2 

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-ETS-1-3 

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. 

MS-ETS-1-4 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

PS2A: Forces and Motion 

● 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). (MS-PS2-1) 
● 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. (MS-PS2-2) 
● All positions of objects and the directions of forces and motions must be described in an arbitrarily 

chosen reference frame and arbitrarily chosen units of size. In order to share information with other 

people, these choices must also be shared. (MSPS2-2) 

ETS1.A: Defining and Delimiting Engineering Problems 

● 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. Specification of constraints includes consideration of 

scientific principles and other relevant knowledge that are likely to limit possible solutions. (MS-

ETS1-1) 

ETS1.B: Developing Possible Solutions 

● There are systematic processes for evaluating solutions with respect to how well they meet the 

criteria and constraints of a problem. (MS-ETS1-2,  MS-ETS1-3) 
● Sometimes parts of different solutions can be combined to create a solution that is better than any of 

its predecessors. (MS-ETS1-3) 



● A solution needs to be tested, and then modified on the basis of the test results, in order to improve 

it. (MS-ETS1-4)  
● Models of all kinds are important for testing solutions. (MS-ETS1-4) 

ETS1.C: Optimizing the Design Solution 

● Although one design may not perform the best across all tests, identifying the characteristics of the 

design that performed the best in each test can provide useful information for the redesign 

process—that is, some of those characteristics may be incorporated into the new design. (MS-ETS1-

3) 
● The iterative process of testing the most promising solutions and modifying what is proposed on the 

basis of the test results leads to greater refinement and ultimately to an optimal solution. (MSETS1-

4) 

Science and Engineering Practices Crosscutting Concepts 

Analyzing and Interpreting Data 

● Analyze and interpret data to determine 

similarities and differences in findings. (MS-

ETS1-3) 
Asking Questions and Defining Problems 

● Define a design problem that can be solved 

through the development of an object, tool, 

process or system and includes multiple criteria 

and constraints, including scientific knowledge 

that may limit possible solutions. (MS-ETS1-1) 
Constructing Explanations and Designing Solutions 

● Apply scientific ideas or principles to design an 

object, tool, process or system. (MS-PS2-1) 
Developing and Using Models 

● Develop a model to generate data to test ideas 

about designed systems, including those 

representing inputs and outputs. (MS-ETS1-4) 
Engaging in Argument from Evidence 

● Evaluate competing design solutions based on 

jointly developed and agreed-upon design criteria. 

(MS-ETS1-2) 
Planning and Carrying Out Investigations 

● Plan an investigation individually and 

collaboratively, and in the design: 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. (MS-PS2-2) 
Scientific Knowledge is Based on Empirical 

Evidence 

● Science knowledge is based upon logical and 

conceptual connections between evidence and 

explanations. (MS-PS2-2) 

Influence of Science, Engineering, and 

Technology on Society and the Natural 

World 

● 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. (MS-PS2-1,  MS-

ETS1-1) 
Stability and Change 

● Explanations of stability and change in 

natural or designed systems can be 

constructed by examining the changes 

over time and forces at different scales. 

(MS-PS2-2) 
Systems and System Models 

● Models can be used to represent systems 

and their interactions—such as inputs, 

processes and outputs—and energy and 

matter flows within systems. (MS-PS2-1) 

Interdisciplinary Connections 



English Language Arts/Literacy 

• Cite specific textual evidence to support analysis of science and technical texts, attending to the 

precise details of explanations or descriptions of the application of Newton’s third law involving the 

motion of two colliding objects. 

• Follow precisely a multistep procedure when carrying out experiments to apply Newton’s third law 

when designing a solution to a problem involving the motion of two colliding objects, taking 

measurements, or performing technical tasks. 

• Follow precisely a multistep procedure when performing an investigation that provides 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, taking measurements or performing technical tasks. 

• Compare and contrast the information gained from experiments, simulations, video, or multimedia 

sources with that gained from reading texts about the application of Newton's third law to the 

motion of two colliding objects Conduct a short research project to answer a question about the 

application of Newton’s third law when designing a solution to a problem involving the motion of 

two colliding objects, drawing on several sources and generating additional related, focused 

questions that allow for multiple avenues of exploration. 

• Conduct a short research project to answer a question about how the sum of the forces on the object 

and the mass of the object change an object’s motion, drawing on several sources and generating 

additional related, focused questions that allow for multiple avenues of exploration. 

• Gather relevant information from multiple print and digital sources that provide information about 

the application of Newton's third law when designing a solution to a problem involving the motion 

of two colliding objects; assess the credibility of each source and quote or paraphrase the data and 

conclusions of others while avoiding plagiarism and providing basic bibliographic information for 

sources. 

• Draw evidence from informational texts to support analysis, reflection, and research about the 

application of Newton’s third law when designing a solution to a problem involving the motion of 

two colliding objects. 

Mathematics 

• Reason abstractly and quantitatively when collecting and analyzing data about the application of 

Newton’s third law in the course of designing a solution to a problem involving the motion of two 

colliding objects. 

• Analyze data in the form of numbers and symbols to draw conclusions about how the sum of the 

forces on an object and the mass of an object change the object’s motion. 

• Understand that positive and negative numbers are used together to describe quantities having 

opposite directions or values; use positive and negative numbers to represent quantities in a design 

that applies Newton’s third law to a problem involving the motion of two colliding objects. 

• When collecting and analyzing data from investigations about how the sum of the forces on an 

object and the mass of the object changes the object’s motion, write, read, and evaluate expressions 

in which letters stand for numbers. 

English Language Arts Mathematics 



● Cite specific textual evidence to support analysis 

of science and technical texts, attending to the 

precise details of explanations or 

descriptions. (MS-PS2-1),(MS-ETS1-1),(MS-

ETS1-2) RST.6-8.1 
● Follow precisely a multistep procedure when 

carrying out experiments, taking measurements, or 

performing technical tasks. (MS-PS2-1),(MS-PS2-

2) RST.6-8.3 

● Compare and contrast the information gained from 

experiments, simulations, video, or multimedia 

sources with that gained from reading a text on the 

same topic. (MS-ETS1-2),(MS-ETS1-3) RST.6-

8.9 
● 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. (MS-ETS1-2) 

WHST.6-8.7 
● 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. (MS-ETS1-1) 

WHST.6-8.8 
● Draw evidence from informational texts to support 

analysis, reflection, and research. (MS-ETS1-2) 

WHST.6-8.9 

● Reason abstractly and quantitatively. (MS-

PS2-1),(MS-PS2-2),(MS-PS2-3),(MS-

ETS1-1),(MS-ETS1-2) MP.2 
● Understand that positive and negative 

numbers are used together to describe 

quantities having opposite directions or 

values; use positive and negative numbers 

to represent quantities in real-world 

contexts, explaining the meaning of 0 in 

each situation. (MS-PS2-1) 6.NS.C.5 
● Write, read, and evaluate expressions in 

which letters stand for numbers. (MS-PS2-

1),(MS-PS2-2) 6.EE.A.2 
● Reason about and solve one-variable 

equations and inequalities. 6.EE.B  (MS-

PS2-1),(MS-PS2-2) 
 

New Jersey Student Learning Standards 

Technology 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Investigate a malfunction in any part of a system and identify its impacts. 8.2.8.A.3 

Redesign an existing product that impacts the environment to lessen its impact(s) on the 

environment. 

8.2.8.A.4 

Analyze the historical impact of waste and demonstrate how a product is upcycled, 

reused or remanufactured into a new product. 

8.2.8.B.7 

Explain how different teams/groups can contribute to the overall design of a product. 8.2.8.C.1 

Explain the need for optimization in a design process.  8.2.8.C.2 

Identify the steps in the design process that would be used to solve a designated 

problem. 

8.2.8.C.4 

Create a technical sketch of a product with materials and measurements labeled. 8.2.8.C.5.a 
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Collaborate to examine a malfunctioning system and identify the step-by-step process 

used to troubleshoot, evaluate and test options to repair the product, presenting the 

better solution. 

8.2.8.C.6 

Collaborate with peers and experts in the field to research and develop a product using 

the design process, data analysis and trends, and maintain a design log with annotated 

sketches to record the developmental cycle. 

8.2.8.C.7 

Develop a proposal for a chosen solution that include models (physical, graphical or 

mathematical) to communicate the solution to peers. 

8.2.8.C.8 

Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.8.D.1 

Identify the design constraints and trade-offs involved in designing a prototype (e.g., 

how the prototype might fail and how it might be improved) by completing a design 

problem and reporting results in a multimedia presentation, design portfolio or 

engineering notebook. 

8.2.8.D.2 

Build a prototype that meets a STEM-based design challenge using science, 

engineering, and math principles that validate a solution. 

8.2.8.D.3 

Research and publish the steps for using and maintaining a product or system and 

incorporate diagrams or images throughout to enhance user comprehension. 

8.2.8.D.4 

New Jersey Student Learning Standards 

21st Century Life and Career Skills 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 

conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 

acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 

Prioritize personal wants and needs when making purchases 9.1.8.E.4 

Compare the value of goods or services from different sellers when purchasing large 

quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 

assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 

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

9.2.8.B.3 

Career Ready Practices Indicator 

Apply appropriate academic and technical skills. CRP2 

Communicate clearly and effectively and with reason. CRP4 

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

Demonstrate creativity and innovation. CRP6 

Employ valid and reliable research strategies. CRP7 

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

Use technology to enhance productivity. CRP11 

Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 

Newton's Third Law of Motion, friction, force, potential energy, kinetic energy, gravity, transfer, 

incline/decline, balanced/unbalanced forces, net force, momentum, velocity, weight, inertia, mass 



Evidence of Learning 

Additional Suggested Assessments: 

● Classroom discussions 
● Inquiry-based investigations and projects 

● Participation in general classroom assignments 
● Performance tasks 
● Scientific reading, writing, and mathematical analysis 
● Teacher observations 
● Tests/quizzes 

 

Part A: How does a sailboat work? 

● 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. 

 

Part B: Who can build the fastest sailboat? 

● 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. 

Misconceptions: 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).  

 

Learning Activities: 

MS-PS2-1. Apply Newton’s Third Law to design a solution to a problem involving the motion of two 

colliding objects. 

 

Engage (Anticipatory Set): 

● Go to link and click Newton’s Third Law, then video. 
http://www.ck12.org/ngss/middle-school-physical-sciences/motion-and-stability:-forces-and-

interactions 

Outline the action and reaction demonstrated by the astronauts in the video. Why does wearing 

the battery pack affect the motion of the astronaut named Alexander? 

Describe an example of Newton’s cradle. 

How do space vehicles apply action and reaction forces to blast off? 

Lead class discuss: 

- State Newton’s third law of motion. 

- Describe an example of an action and reaction. Identify the forces and their directions. 

- Explain why action and reaction forces are not balanced forces. 

Collision Video 

https://www.youtube.com/watch?v=xtxd27jlZ_g&feature=c4-overview-

vl&list=PL983889014322C331 

What are the engineers testing in these crash tests? How do you think we can predict the 

direction of the collisions? How does mass impact car collisions? 

 

Exploration (Student Inquiry):  

● Newton's Third Law Lesson Plan 
The first two activities help students to review Newton’s laws and forces acting on an object. In 

the culminating task, students are asked to design, test, and redesign a moon lander and rover. 

1. Forces in Motion Activity 

2. Describing Motion Activity 

The final project gives students design constraints and asks them to reflect and retest their 

design. Teachers should plan on the culminating activity as a 3-4 day project (unless students 

are working at home). Minimal teacher prep is required and most of the materials given to 

students can be basic household items and things you have around the classroom. 

3. Moon Rover - Final Activity 

  

http://strandmaps.dls.ucar.edu/?chapter=SMS-CHP-0939
http://www.ck12.org/ngss/middle-school-physical-sciences/motion-and-stability:-forces-and-interactions
http://www.ck12.org/ngss/middle-school-physical-sciences/motion-and-stability:-forces-and-interactions
https://www.youtube.com/watch?v=xtxd27jlZ_g&feature=c4-overview-vl&list=PL983889014322C331
https://www.youtube.com/watch?v=xtxd27jlZ_g&feature=c4-overview-vl&list=PL983889014322C331
https://docs.google.com/document/d/1G2mbkCMOM8DV-xI_84Z9CQUXkDQnqw0VYlHOWzK19_A/pub
https://docs.google.com/document/d/1nu-Syw8DtSkKi566NJN1owmskZcuMKz6cxUj4cMkzM8/pub
https://docs.google.com/document/d/1Mqw5ZkdVLvGLlK1EYRlj-94IU4tntPptCN3QGuUQVnM/pub
https://docs.google.com/document/d/1LCbJEzQE_pq9lc4pVgbZJRBpip5Uc-tCjWdg22pZpDA/pub


Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● PS2.A Forces and Motion 
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). 

  

Elaboration (Extension Activity):    

● Balloon Rockets: https://sciencebob.com/make-a-balloon-rocket/  
 

Evaluation (Assessment Tasks):   

● Assessment Task A: Moon Rover: Students will be able to apply Newton’s 3rd Law of Motion 

to design a solution to landing a rover on the Moon. Use the attached rubric to assess students 

upon completion of design project. 
Moon Rover Engineering Design Plan Rubric 

 

 

MS-PS2-2. 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. 

 

Engage (Anticipatory Set): 

● Begin lesson by carrying out one of the Newton’s Law Demonstrations from the following 

resource. 
http://www.exo.net/~donr/activities/Newton's_Laws_Demonstrations.pdf 

● Have students explore the following interactive site. This site will allow students to explore how 

gravity impacts the motion of objects. 
http://www.glencoe.com/sites/common_assets/science/virtual_labs/E25/E25.html 

 

Exploration (Student Inquiry):  

● Marble Roll- Let's Move It 
http://studylib.net/doc/8322458/marble-roll---force-and-motion---pinellas-county-schools-and-... 

Ask groups to set up their experiment. Provide the “Science Mini-boards” to record their data 

and have a notebook for them to record observations. During the actual experiments time, the 

teacher should be constantly assessing, looking for and correcting misconceptions. This is also 

where the teacher should be doing a lot of “playing dumb” and asking lots of “whys”. Probing is 

essential to encourage scientific discussions. 

 

Student Procedures (See mini-board): 1. Decide on the number of books your group will use for 

this experiment. 2. Make your hypothesis about what you think will happen in your experiment. 

3. Find the mass of the marbles. 4. Set up books and put the ruler on the edge. 5. Put the carton 

at the base of the ruler. 6. Use a pencil to hold the marble 2 inches from the top of the ruler. 7. 

Release the pencil so that no force is applied to the marble. 8. Measure the distance the carton 

was moved. 9. Repeat for a total of 10 trials. 10. The teacher will teach you how to use a 

calculator to find the average or mean. 11. Repeat procedures for the next marble. 

http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
https://sciencebob.com/make-a-balloon-rocket/
https://docs.google.com/document/d/1hdvru-GN6T0zq2KiElBOwAx0hebBo-vUbVjpG8pSohU/pub
http://www.exo.net/~donr/activities/Newton's_Laws_Demonstrations.pdf
http://www.glencoe.com/sites/common_assets/science/virtual_labs/E25/E25.html
http://studylib.net/doc/8322458/marble-roll---force-and-motion---pinellas-county-schools-and-


 

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● PS2.A Forces and Motion 
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. 

All positions of objects and the directions of forces and motions must be described in an 

arbitrarily chosen reference frame and arbitrarily chosen units of size. In order to share 

information with other people, these choices must also be shared. 

  

Elaboration (Extension Activity):    

● Science of NFL Football: Newton's Second Law of Motion 
http://science360.gov/obj/video/58e62534-e38d-430b-bfb1-c505e628a2d4/science-nfl-football-

newtons-second-law-motion 

 

Evaluation (Assessment Tasks):   

● Assessment Task A: Marble Roll Experiment:  Students will complete the Science Mini Board 

to provide evidence of mastery of the standard. 
● Mini Board - pages 5 & 6 

 

Additional Lesson Ideas: 

● Car Design: Problem/Scenario: Automotive engineering is a billion dollar industry that directly 

impacts the lives of almost everyone. The town has decided that the zip-line design may be too 

expensive to implement. They asked your engineering firm to design and build several transit 

cars in place of the zip-line. The first step in designing and building a car is designing. Design a 

car that will maximize for speed and safety. In order to truly start planning the design of your 

car you must know what materials you are going to be using for your car. You will have an 

opportunity to “buy” and bring in materials from home to customize and change their vehicle 

after it has met the travel criteria. Your car must be able to travel 3 meters on a flat surface. 
Students will evaluate the safety of their car by performing crash tests. (Applying Newton’s 

Third Law to solve a problem involving collisions) 

● Zipline Assessment: You are working for a large transportation engineering firm that has been 

contracted to create a public transit system to travel directly from our location to a neighboring 

town. You have decided you will make a vehicle that will travel by zip line. Create a model of 

that system. You will design a vehicle that is able to travel across the length of the room (or 

from chair to chair). The objective is for the vehicle to reach the other end of the room (or chair 

to chair) in the fastest time possible.  Apply what you’ve learned to discuss how your public 

transit system works. 

● Force and Motion  
● Seeing Motion: 

Instructional Materials: 

http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://science360.gov/obj/video/58e62534-e38d-430b-bfb1-c505e628a2d4/science-nfl-football-newtons-second-law-motion
http://science360.gov/obj/video/58e62534-e38d-430b-bfb1-c505e628a2d4/science-nfl-football-newtons-second-law-motion
http://studylib.net/doc/8322458/marble-roll---force-and-motion---pinellas-county-schools-and-...
http://ngss.nsta.org/Resource.aspx?ResourceID=104
http://concord.org/stem-resources/seeing-motion


● Smartboard 
● Laptop cart 
● Lifesavers 

● Plastic drinking straws 

● Popsicle sticks 

● Index cards 

● Tape 

● Glue 

● Scissors 

Teacher Resources: 

Throughout this unit of study, students will be examining and interacting with objects in motion. They 

will begin this unit by investigating Newton’s third law of motion by observing the action/reaction 

forces involved during a collision. Students will expand their idea of collisions beyond the narrow view 

of collisions as being an accident in which two or more objects crash into each other. They will learn 

that scientists’ use of the word collision does not refer to the size of the force; instead it describes any 

interaction between two objects. We want students to understand that a collision can be as small as an 

ant walking on a blade of grass—that is, that a collision is any touch between two objects, no matter 

how small or how large the force. 

Some possible observations may include the action/reaction forces involved in roller skating, 

skateboarding, moving boxes of different masses, etc. Students will then apply Newton’s third law to 

possible problems and solutions. Some possible investigations could include designing and launching 

rockets or protecting eggs in a collision. 

Students then investigate Newton’s first and second laws of motion through hands-on activities in 

which they observe the result of balanced and unbalanced forces on an object’s motion. Some examples 

may include using a seesaw or kicking a ball. In addition, students will observe how an object’s motion 

will change depending upon the mass of the object and the amount of force applied. Activities could 

include pushing objects of different masses and comparing the forces needed to accelerate the objects. 

Students will continue their investigation of Newton’s third law by participating in an engineering and 

design problem that will require them to design a solution to a problem involving the motion of two 

colliding objects. 

Students could begin by observing collisions. An example of a collision could be an egg in a cart rolling 

down an incline and colliding with a barrier. Based on their observations of collisions, students will 

jointly develop and agree upon the design problem that they will focus on. Students will begin by 

making a clear statement of the problem they are going to attempt to solve. Once students have a clearly 

stated problem, the teacher will need to provide them with time and opportunity to participate in a short 

research project where they will gather background information that will help them come up with 

possible design solutions. Students will need to document their findings, making sure that they cite the 

resources they use. 

After students have collected evidence, they can then begin to brainstorm possible solutions. To begin 

this process, students will need to identify the constraints and criteria for a successful design solution. 

This would involve them identifying the limits of the design. For example, time, materials, and 

resources could be some constraints. Students will next identify the criteria for a successful design. For 



example, one criterion could be that the egg in the collision does not break at all, or that it may crack as 

long as the contents do not spill out. 

After the constraints and criteria have been identified, students can them generate possible solutions. 

Multiple solutions could be generated. Using the evidence collected during their research, as well as 

information they have learned as a part of their classroom experience, students can eliminate the 

solutions that seem least likely to be successful and focus on those that are more likely to be successful. 

After students have identified the solutions that are most likely to be successful, they will evaluate their 

competing design solutions using a rubric, checklist, or decision tree to assist them in selecting the 

design solution they will take into the next phase of the process. 

 

Students have reached the stage where they will need to create a model that can be tested. The model 

could be physical, graphical, mathematical, or it could be a scale model. Students will use the model to 

collect evidence that will help them determine which of the possible design solutions will be taken into 

the prototype phase. During the prototype phase, students will create their actual model. Once students 

have constructed their devices, they should gather necessary data from tests performed on their design 

solutions. They will analyze and interpret these data to determine which design best minimizes the force 

acting upon the egg. For example, the materials of a particular design may be superior and/or the 

structure of another design may be more successful. Once students have evaluated competing solutions 

and analyzed and interpreted data, they may then begin to modify their original designs. It is important 

that students consider the benefits of each design solution. This is when they are deciding whether 

different parts of their solutions can be combined to maximize efficiency. The final goal is for students 

to identify the parts of each design solution that best fit their criteria and combine these parts into a 

design solution that is better than any of its predecessors. Students will then translate this activity to a 

real world-example in which they see the influence of science, engineering, and technology on society 

and the natural world. 

 

● Classroom Libraries 
● BrainPOP.com 
● Mysteryscience.com 
● Bozeman Science: 

o PS2A: Forces and Motions 
o ETS1A: Defining and Delimiting an Engineering Problem 
o ETS1B: Developing Possible Solutions 
o ETS1C: Optimizing the Design Solutions 

● TED Ed Newton’s Three Laws: http://ed.ted.com/lessons/joshua-manley-newton-s-3-laws-with-

a-bicycle 
● Newton Law of Motion Powerpoint (PPT) 

http://www.cpalms.org/Public/PreviewResourceLesson/Preview/149183 
● Lesson Exemplars  
● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/ 
● STEM Teaching Tools: http://stemteachingtools.org/tools   

http://www.bozemanscience.com/ngs-ps2a-forces-motions
http://www.bozemanscience.com/ngs-ets1a-defining-delimiting-an-engineering-problem
http://www.bozemanscience.com/ngs-ets1b-developing-possible-solutions
http://www.bozemanscience.com/ngs-ets1c-optimizing-the-design-solutions
http://ed.ted.com/lessons/joshua-manley-newton-s-3-laws-with-a-bicycle
http://ed.ted.com/lessons/joshua-manley-newton-s-3-laws-with-a-bicycle
http://www.cpalms.org/Public/PreviewResourceLesson/Preview/149183
https://www.nextgenscience.org/resources/examples-quality-ngss-design
http://ngss.nsta.org/Classroom-Resources.aspx
https://www.jpl.nasa.gov/edu/teach/
http://www.novelengineering.org/library/
https://njctl.org/courses/science/
http://stemteachingtools.org/tools


● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grad

es4-6/index.html 

● Lesson Ideas: http://www.middleschoolchemistry.com/lessonplans/  

Modifications & Accommodations: 

*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 

Gifted and Talented 
(content, process, product, and learning environment) 

Extension Activities: 

● Conduct research and provide presentation of 

cultural topics  
● Design surveys to generate and analyze data to be 

used in discussion. 

Debate topics of interest/cultural importance. 
● Authentic listening and reading sources that 

provide data and support for speaking and writing 

prompts 
● Exploration of art and/or artists to understand 

society and history 
● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of thinking 

English Language Learners 

Modifications: 

● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 

bilingual dictionary) 
● Extended time for assignment completion 

as needed 
● Highlight key vocabulary 

● Use graphic organizers 

Students with Disabilities 
(appropriate accommodations, instructional adaptation, 

and/or modifications as determined by the IEP or 504 

team) 

Modifications for Classroom: 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, and 

assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 

● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined by 

the student and teacher 
● Student may request to use a computer to complete 

assignments 
● Establish expectations for correct spelling on 

assignments 

● Extra textbooks for home 

Students at Risk of School Failure 

Modifications for Classroom: 

● Pair visual prompts with verbal 

presentations 
● Ask students to restate information, 

directions, and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually 

determined by the student and teacher 
● Student may request to use a computer to 

complete assignments 

● Establish expectations for correct spelling 

on assignments 
● Extra textbooks for home 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
http://www.middleschoolchemistry.com/lessonplans/


● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student work 

during independent work time 

● Assist student with long and short term planning of 

assignments 
● Encourage student to proofread assignments and 

tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive technology 

device 
 

Homework and Assignments: 

● Extended time to complete assignments 
● Student requires more complex assignments to be 

broken up and explained in smaller units, with 

work to be submitted in phases. 

● Provide the student with clearly stated (written) 

expectations and grading criteria for assignments. 
● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 
● Continue to develop phrasing and fluency while 

reading aloud, as needed 

● Encourage silent reading for short periods of time  

● Use close reading strategies 

● Continue to provide access to various genres  

● Make available high interest, low readability texts 

for use during independent reading  

● Use citing the text strategy to develop oral and 

written summarization skills 

● Continue using marking the text strategy 

● Write short essays using various supporting 

strategies such as marking the text, graphic 

organizers, citing text, and teacher-prompts 

● Write routinely and engage in peer editing with 

teacher guidance 

 

Modifications for Assessments: 

● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify directions/questions 

● Student may request books on 

tape/CD/digital media, as available and 

appropriate 
● Assign a peer helper in the class setting 

● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread 

assignments and tests 
● Provide regular parent/school 

communication 

● Teachers will check/sign student agenda 

daily 
● Student requires use of other assistive 

technology device 
 

Modifications for Homework and 

Assignments: 

● Extended time to complete assignments 
● Student requires more complex 

assignments to be broken up and explained 

in smaller units, with work to be submitted 

in phases. 

● Provide the student with clearly stated 

(written) expectations and grading criteria 

for assignments. 
● Implement RAFT (role, audience, format, 

topic) activities as they pertain to the 

types/modes of communication 
 

Modifications for Assessments: 

● Extended time on classroom tests and 

quizzes 
● Student may take/complete tests in an 

alternate setting as needed 

● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 

assessments 
 



● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for assessments 

 

 
Benway School 

 Unit 5 

Content Area: Science 

Unit Title: Types of Interactions 

Grade Level: 6 

Unit Overview:  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 understanding of 

the core ideas. 

Essential Question: Is it possible to exert on an object without touching it? 

Recommended Pacing:  25 days (February-March) 

Student Learning Objectives/Performance Expectations NJSLS 

Ask questions about data to determine the factors that affect the strength of electric 

and magnetic forces. [Clarification Statement: Examples of devices that use electric 

and magnetic forces could include electromagnets, electric motors, or generators. 

Examples of data 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.] [Assessment Boundary: Assessment 

about questions that require quantitative answers is limited to proportional 

reasoning and algebraic thinking.] 

MS-PS2-3 

Construct and present arguments using evidence to support the claim that 

gravitational interactions are attractive and depend on the masses of interacting 

objects. [Clarification Statement: Examples of evidence for arguments could 

include data generated from simulations or digital tools; and charts displaying 

mass, strength of interaction, distance from the Sun, and orbital periods of objects 

within the solar system.] [Assessment Boundary: Assessment does not include 

Newton’s Law of Gravitation or Kepler’s Laws.] 

MS-PS2-4 

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. [Clarification Statement: Examples of this phenomenon 

could include the interactions of magnets, electrically-charged strips of tape, and 

electrically-charged pith balls. Examples of investigations could include first-hand 

MS-PS2-5 



experiences or simulations.] [Assessment Boundary: Assessment is limited to 

electric and magnetic fields, and limited to qualitative evidence for the existence of 

fields.] 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

PS2B: Types of Interactions 

● Electric and magnetic (electromagnetic) forces can be attractive or repulsive, and their sizes depend on 

the magnitudes of the charges, currents, or magnetic strengths involved and on the distances between the 

interacting objects. (MS-PS2-3) 
● Gravitational forces are always attractive. 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—e.g., Earth and the sun. (MS-PS2-4) 
● 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). (MS-PS2-5) 

Science and Engineering Practices Crosscutting Concepts 

Asking Questions and Defining Problems 

● Ask questions 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. (MS-PS2-3) 
Engaging in Argument from Evidence 

● Construct and present oral and written arguments 

supported by empirical evidence and scientific reasoning 

to support or refute an explanation or a model for a 

phenomenon or a solution to a problem. (MS-PS2-4) 
Planning and Carrying Out Investigations 

● Conduct an investigation and evaluate the experimental 

design to produce data to serve as the basis for evidence 

that can meet the goals of the investigation. (MS-PS2-5) 
Scientific Knowledge is Based on Empirical Evidence 

● Science knowledge is based upon logical and conceptual 

connections between evidence and explanations. (MS-

PS2-4) 

Cause and Effect 

● Cause and effect relationships may be 

used to predict phenomena in natural or 

designed systems. (MS-PS2-3),(MS-PS2- 

5) 
Systems and System Models 

● Models can be used to represent systems 

and their interactions—such as inputs, 

processes and outputs—and energy and 

matter flows within systems. (MS-PS2-4) 

Interdisciplinary Connections 

English Language Arts/Literacy 

• Cite specific textual evidence to support analysis of information about science and technical texts 

regarding the factors that affect the strength of electric and magnetic forces, attending to the precise 

details of explanations or descriptions. 

• Write arguments focused on evidence to support the claim that gravitational interactions are attractive 

and depend on the masses of interacting objects. 

Mathematics  

• Reason abstractly and quantitatively while using data to determine the factors that affect the strength of 

electric and magnetic forces. 



English Language Arts Mathematics 

●  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.6-8.7 
● 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.6-8.8 
● Draw evidence from informational texts to support 

analysis, reflection, and research. WHST.6-8.9 

● Reason abstractly and 

quantitatively. MP.2 
● Model with mathematics. MP.4 

New Jersey Student Learning Standards 

Technology 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Investigate a malfunction in any part of a system and identify its impacts. 8.2.8.A.3 

Redesign an existing product that impacts the environment to lessen its impact(s) on the 

environment. 

8.2.8.A.4 

Analyze the historical impact of waste and demonstrate how a product is upcycled, reused 

or remanufactured into a new product. 

8.2.8.B.7 

Explain how different teams/groups can contribute to the overall design of a product. 8.2.8.C.1 

Explain the need for optimization in a design process.  8.2.8.C.2 

Identify the steps in the design process that would be used to solve a designated problem. 8.2.8.C.4 

Create a technical sketch of a product with materials and measurements labeled. 8.2.8.C.5.a 

Collaborate to examine a malfunctioning system and identify the step-by-step process used 

to troubleshoot, evaluate and test options to repair the product, presenting the better 

solution. 

8.2.8.C.6 

Collaborate with peers and experts in the field to research and develop a product using the 

design process, data analysis and trends, and maintain a design log with annotated 

sketches to record the developmental cycle. 

8.2.8.C.7 

Develop a proposal for a chosen solution that include models (physical, graphical or 

mathematical) to communicate the solution to peers. 

8.2.8.C.8 

Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.8.D.1 

Identify the design constraints and trade-offs involved in designing a prototype (e.g., how 

the prototype might fail and how it might be improved) by completing a design problem 

and reporting results in a multimedia presentation, design portfolio or engineering 

notebook. 

8.2.8.D.2 

Build a prototype that meets a STEM-based design challenge using science, engineering, 

and math principles that validate a solution. 

8.2.8.D.3 

Research and publish the steps for using and maintaining a product or system and 

incorporate diagrams or images throughout to enhance user comprehension. 

8.2.8.D.4 

http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4


New Jersey Student Learning Standards 

21st Century Life and Career Skills 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 

conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the acquisition 

of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 

Prioritize personal wants and needs when making purchases 9.1.8.E.4 

Compare the value of goods or services from different sellers when purchasing large 

quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 

assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 

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

9.2.8.B.3 

Career Ready Practices Indicator 

Apply appropriate academic and technical skills. CRP2 

Communicate clearly and effectively and with reason. CRP4 

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

Demonstrate creativity and innovation. CRP6 

Employ valid and reliable research strategies. CRP7 

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

Use technology to enhance productivity. CRP11 

Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 

Gravitational forces, electrical forces, magnetic forces, attract, repel, attractive, negative, air resistance, 

centripetal acceleration, centripetal force, joule, kinetic energy, mechanical energy, electrical conductors, 

electrical insulators, semiconductors, superconductors, induction, polarization, electric motor 

Evidence of Learning 

Additional Suggested Assessments: 

● Classroom discussions 
● Inquiry-based investigations and projects 
● Participation in general classroom assignments 
● Performance tasks 
● Scientific reading, writing, and mathematical analysis 
● Teacher observations 
● Tests/quizzes 

 

Part A: Can you apply a force on something without touching it? 

● 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. 
 



Part B: How does a Maglev train work? 

● 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. 
 

Part C: If I were able to eliminate air resistance and dropped a feather and a hammer at the same time, 

which would land first? 

● 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. 

Misconceptions: 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 supporting objects 

actually deform might also lead them to appreciate that both "active" and "passive" objects exert forces 

(NSDL, 2015).  

 

Learning Activities: 

MS-PS2-3. Ask questions about data to determine the factors that affect the strength of electric and 

magnetic forces. 

http://strandmaps.dls.ucar.edu/?chapter=SMS-CHP-0939


 

Engage (Anticipatory Set): 

Use these short video clips to explain magnetism, magnetic forces, electric currents, and motors. 

● Magnetism 
http://www.neok12.com/video/Magnetism/zX4752067171765e67545d45.htm 

Try the experiment to view the magnetic field lines seen on the video. You will need white paper, 

iron filings, and several different magnets for each group. Make sure to record your findings and to 

draw pictures of what you observe in your science notebooks! View the How does electricity create a 

magnet video clip (4:57 minutes): 

http://www.neok12.com/video/Magnetism/zX57555a4f5f0b606e625063.htm 

Try to create your own electromagnet as described in the video. You will need 20-30 staples, a piece 

of paper, a length of fine copper wire, and several batteries for each group. Make sure to record your 

data and findings and to draw pictures of what you observe in your science notebooks! So, How do 

motors work? The transformation of electrical energy to mechanical energy is best seen in a short 

video such as NeoK12’s 2:20 minute video about How to build a simple motor, and how it works: 

http://www.neok12.com/php/watch.php?v=zX5b4c696f007c5c7d525a6b&t=How-It-Works 

● Put the Charge in the Goal 
To Explore electric fields and electric charges, students will utilize the following interactive. This 

interactive challenges students to put the electron into the goal using positive and negative charges. 

http://www.physicsclassroom.com/Physics-Interactives/Static-Electricity/Put-the-Charge-in-the-Goal 

 

Exploration (Student Inquiry):  

● Electromagnets: In this activity, students will make an electromagnet and evaluate how the strength 

of the electromagnet can be changed. 
http://betterlesson.com/lesson/637179/electromagnets 

  

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● PS2.B: Types of Interactions 
Electric and magnetic (electromagnetic) forces can be attractive or repulsive, and their sizes depend 

on the magnitudes of the charges, currents, or magnetic strengths involved and on the distances 

between the interacting objects. 

  

Elaboration (Extension Activity):  

● Related Activities: MS-PS2-3 
http://www.ck12.org/ngss/middle-school-physical-sciences/motion-and-stability:-forces-and-

interactions 

 

Evaluation (Assessment Tasks):   

● Assessment Task A: Electromagnets, Students in Action (activity guide and summary). 
Students should be assessed based upon the quality of their questions and ability for frame a 

hypothesis based on observations and scientific principles. 

 

 

http://www.neok12.com/video/Magnetism/zX4752067171765e67545d45.htm
http://www.neok12.com/video/Magnetism/zX57555a4f5f0b606e625063.htm
http://www.neok12.com/php/watch.php?v=zX5b4c696f007c5c7d525a6b&t=How-It-Works
http://www.physicsclassroom.com/Physics-Interactives/Static-Electricity/Put-the-Charge-in-the-Goal
http://betterlesson.com/lesson/637179/electromagnets
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.ck12.org/ngss/middle-school-physical-sciences/motion-and-stability:-forces-and-interactions
http://www.ck12.org/ngss/middle-school-physical-sciences/motion-and-stability:-forces-and-interactions


MS-PS2-4. Construct arguments using evidence to support the claim that gravitational interactions are 

attractive and depend on the masses of interacting objects. 

 

Engage (Anticipatory Set): 

● Ask students “How would life be different without gravity?” Students should record their thoughts 

first in their notebooks. Class should then hold a discussion sharing ideas in how they lives would be 

different and what adjustments they would need to be make. All ideas should be recorded on a large 

piece of posterboard/paper 
 

Exploration (Student Inquiry):  

● Super Planet Crash 
http://www.stefanom.org/spc/ 

To beat Planet Crash, students must create a planetary system that can survive for 500 years. 

Students will play 5 rounds. Students should observe that the closer the object is to the Sun the 

quicker the object moves and the larger the mass the more interference happens on the rest of the 

solar system. (Hint: Have your students at least in one of their rounds add the very massive Dwarf 

star.) 

● Gravity and Orbits Lab 
https://phet.colorado.edu/en/simulation/gravity-and-orbits 

The two labs investigate how the force of gravity depends on mass as well as that the planets would 

continually move in a straight line due to inertia if the Sun suddenly disappeared. The labs also 

illustrate that the farther away the two planets are the longer (more time it takes to revolve around the 

Sun” 

● How Much Do I Weight on Different Planets? 
http://www.exploratorium.edu/ronh/weight/ 

Have students calculate their weight on different planets. Once students have calculated their weight 

ask students to answer, “If your weight is different on different planets, does your mass differ on 

those same planets?” 

● Gravity Exploration 
http://sciencespot.net/Media/gravlab.pdf 

 

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● PS2.B: Types of Interactions 
Gravitational forces are always attractive. 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—e.g., Earth and the sun. 

 

Elaboration (Extension Activity):    

● The Great Gravity Escape 
https://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_mars/cub_mars_lesson04_activity1.xml 

 

Evaluation (Assessment Tasks):   

● Assessment Task A: Based upon the various exploration activities, students will construct and 

present an oral and written argument supported by evidence and scientific reasoning. Distribute the 

quick guide to a well-developed paragraph document to help students craft their written argument. 

http://www.stefanom.org/spc/
https://phet.colorado.edu/en/simulation/gravity-and-orbits
http://www.exploratorium.edu/ronh/weight/
http://sciencespot.net/Media/gravlab.pdf
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
https://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_mars/cub_mars_lesson04_activity1.xml


https://docs.google.com/document/d/1QKaULOTkKr4z0F6PHvTR41E44noNdP2NupnibESg2ss/pub 

 

 

MS-PS2-5. 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. 

 

Engage (Anticipatory Set): 

● Force: Definitions and Types- Video and Quiz 
http://study.com/academy/lesson/force-definition-and-types.html 

 

Exploration (Student Inquiry):  

● Measurement: Forces 
In this lesson, students. will explore the idea that forces happen every time objects interact and will 

learn how these invisible pushed and pulls can be measured. 

http://betterlesson.com/lesson/637564/measurement-forces 

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● PS2.B Types of Interactions 
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). 

  

Elaboration (Extension Activity):    

● Measurement: Mass Relearn Activity 
 

Evaluation (Assessment Tasks):   

● Assessment Task A: Measurement Force Exploration Worksheet 
Measurement Force Exploration : As students collect data, make sure the data provides evidence that 

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

 

Additional Lesson Ideas: 

● Electromagnetic Power!  
● Inspector Detector Challenge:  
● TED Ed Magnets Video/Questions: http://ed.ted.com/on/arHRqlip  
● Exploring Magnetic Fields- http://sciencenetlinks.com/lessons/exploring-magnetic-fields/ 
● Design and Build Magnetic Field Detectors: 

http://mpbn.pbslearningmedia.org/resource/mss13.sci.engin.design.detect/inspector-detector-

challenge/ 
● Invisible Force: 

http://pbskids.org/designsquad/parentseducators/guides/mission_invisible_force.html 
● Creating an electromagnet- 

https://www.teachengineering.org/activities/view/cub_mag_lesson2_activity1 
● Building an electromagnet with the design loop- 

https://www.teachengineering.org/activities/view/van_cleanupmess_act4 

https://docs.google.com/document/d/1QKaULOTkKr4z0F6PHvTR41E44noNdP2NupnibESg2ss/pub
http://study.com/academy/lesson/force-definition-and-types.html
http://betterlesson.com/lesson/637564/measurement-forces
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://betterlesson.com/lesson/resource/3201752/measurement-mass-relearn-activity?from=resource_image
http://betterlesson.com/lesson/resource/3211422/measurement-force-student-handout?from=lessonsection_narrative
http://ngss.nsta.org/Resource.aspx?ResourceID=105
http://ngss.nsta.org/Resource.aspx?ResourceID=246
http://ed.ted.com/on/arHRqlip
http://sciencenetlinks.com/lessons/exploring-magnetic-fields/
http://mpbn.pbslearningmedia.org/resource/mss13.sci.engin.design.detect/inspector-detector-challenge/
http://mpbn.pbslearningmedia.org/resource/mss13.sci.engin.design.detect/inspector-detector-challenge/
http://pbskids.org/designsquad/parentseducators/guides/mission_invisible_force.html
https://www.teachengineering.org/activities/view/cub_mag_lesson2_activity1
https://www.teachengineering.org/activities/view/van_cleanupmess_act4


● TED Ed, Gravity: http://ed.ted.com/lessons/jon-bergmann-how-to-think-about-gravity  
● Prove Your World Gravity: https://www.youtube.com/watch?v=3GPlRjmFmSo 

http://ngss.nsta.org/Resource.aspx?ResourceID=104 
● Prove Your World Gravity and Microgravity: http://www.metrofamilymagazine.com/July-

2014/Simple-Science-Experiments-Gravity-Water-Drop/ 

● Mass vs. Weight 
● Gravity Force Lab-https://phet.colorado.edu/en/simulation/gravity-force-lab 
● Gravity and Orbits- https://phet.colorado.edu/en/simulation/gravity-and-orbits 

Instructional Materials: 

● Smartboard 
● Laptop cart 

Teacher Resources: 

Students will conduct investigations of fields that exist between objects exerting forces on each other, even 

though the objects are not in contact. Through first-hand experiences or simulations, students will observe 

and evaluate the behavior of objects and record evidence of fields that exist and are responsible for the 

observed behavior of the objects. Students can investigate the interactions between magnets, electrically 

charged strips of tape, and/or electrically charged pith balls. Through hands-on investigations or simulations, 

students will be able to observe how the motion or behavior of objects change when they are exposed to 

electric or magnetic fields. For example, a pith ball could be suspended from a lightweight string and 

students can apply a charge to a balloon, comb, or plastic rod and make observations about the motion of the 

pith ball when these objects are placed in close proximity to the ball. The same type of investigation could 

be conducted with magnets or strips of electric tape. If instruction starts with students making these 

observations, students could then generate questions that they could use to ask questions about the cause-

and-effect relationships that could explain their observations. A short research project could be conducted to 

provide data that students would use to help them answer their self-generated questions. 

Students will investigate magnetic and electric forces to determine the nature of the force (repulsive, 

attractive, or both), and factors that affect the strength of the forces. Before beginning the investigations, 

students will generate questions that will be used to guide their investigations. Depending on the nature of 

their questions, students may need to cite specific textual evidence to support the generation of a hypothesis. 

During the investigation, students will identify cause-and-effect relationships and use their understanding of 

these relationships to make predictions about what would happen if a variable in the investigation were 

changed. They will also determine the impact of distance on the strength of a force. Investigations may 

include the use of electromagnets, electric motors, or generators.  During these investigations, students will 

collect data that they will use to answer their self-generated questions. 

Students will investigate magnetic and electric forces to determine the nature of the force (repulsive, 

attractive, or both), and factors that affect the strength of the forces. Before beginning the investigations, 

students will generate questions that will be used to guide their investigations. Depending on the nature of 

their questions, students may need to cite specific textual evidence to support the generation of a hypothesis. 

During the investigation, students will identify cause-and-effect relationships and use their understanding of 

these relationships to make predictions about what would happen if a variable in the investigation were 

changed. 

They will also determine the impact of distance on the strength of a force. Investigations may include the 

use of electromagnets, electric motors, or generators. During these investigations, students will collect data 

that they will use to answer their self-generated questions. Investigations can take place in the classroom, 

http://ed.ted.com/lessons/jon-bergmann-how-to-think-about-gravity
https://www.youtube.com/watch?v=3GPlRjmFmSo
http://ngss.nsta.org/Resource.aspx?ResourceID=104
http://www.metrofamilymagazine.com/July-2014/Simple-Science-Experiments-Gravity-Water-Drop/
http://www.metrofamilymagazine.com/July-2014/Simple-Science-Experiments-Gravity-Water-Drop/
https://www.nasa.gov/offices/education/programs/national/dln/events/Mass_vs._Weight.html#.V8OaiU0rLnA
https://phet.colorado.edu/en/simulation/gravity-force-lab
https://phet.colorado.edu/en/simulation/gravity-and-orbits


outdoor environment, or museums and other public facilities with available resources and when appropriate. 

Students will frame a hypothesis based on observations and scientific principles about the behavior of 

electromagnetic forces and carry out investigations to collect data about the factors that affect the strength of 

electric and magnetic forces. Examples of investigations 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 will analyze both numerical and symbolic data and use these data to 

determine the factors that affect the strength of electric and magnetic fields. Students will conclude this 

portion of the unit by citing specific textual evidence to support the analysis of information they access 

while reading science and technical texts or online sources about electric and magnetic forces, attending to 

the precise details of explanations or descriptions.  

 

The next portion of this unit will focus on gravitational forces. Students will construct and present oral and 

written arguments using evidence to support the claim that gravitational interactions are always attractive 

and depend on the masses of interacting objects. Students will also understand that there is gravitational 

force between any two masses, but it is very small except when one or both of the objects have large mass. 

Because of this, gravitational fields will only be observed through the observation of simulations, the use of 

models, or the analysis of data. These could include simulations or digital tools and charts displaying mass, 

strength of interactions, distance from the sun, and orbital periods of objects within the solar system. Models 

used need to represent gravitational interactions between two masses within and between systems. 

 

● Classroom Libraries 
● BrainPOP.com 
● Mysteryscience.com 
● Bozeman Science: 

o PS2B: Types of Interactions  
● Lesson Exemplars  

● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/ 
● STEM Teaching Tools: http://stemteachingtools.org/tools   
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-

6/index.html 

● Lesson Ideas: http://www.middleschoolchemistry.com/lessonplans/  

Modifications & Accommodations: 

*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 

Gifted and Talented 
(content, process, product, and learning environment) 

Extension Activities: 

● Conduct research and provide presentation of cultural 

topics  

English Language Learners 

Modifications: 

● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 

bilingual dictionary) 

http://www.bozemanscience.com/ngs-ps2b-types-of-interactions
https://www.nextgenscience.org/resources/examples-quality-ngss-design
http://ngss.nsta.org/Classroom-Resources.aspx
https://www.jpl.nasa.gov/edu/teach/
http://www.novelengineering.org/library/
https://njctl.org/courses/science/
http://stemteachingtools.org/tools
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
http://www.middleschoolchemistry.com/lessonplans/


● Design surveys to generate and analyze data to be used 

in discussion. 

Debate topics of interest/cultural importance. 
● Authentic listening and reading sources that provide data 

and support for speaking and writing prompts 
● Exploration of art and/or artists to understand society 

and history 
● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of thinking 

● Extended time for assignment completion 

as needed 
● Highlight key vocabulary 
● Use graphic organizers 

Students with Disabilities 
(appropriate accommodations, instructional adaptation, and/or 

modifications as determined by the IEP or 504 team) 

Modifications for Classroom: 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, and 

assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined by the 

student and teacher 
● Student may request to use a computer to complete 

assignments 

● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital media, as 

available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student work during 

independent work time 

● Assist student with long and short term planning of 

assignments 
● Encourage student to proofread assignments and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive technology device 
 

Homework and Assignments: 

● Extended time to complete assignments 

Students at Risk of School Failure 

Modifications for Classroom: 

● Pair visual prompts with verbal 

presentations 
● Ask students to restate information, 

directions, and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually 

determined by the student and teacher 
● Student may request to use a computer to 

complete assignments 

● Establish expectations for correct spelling 

on assignments 
● Extra textbooks for home 
● Student may request books on 

tape/CD/digital media, as available and 

appropriate 
● Assign a peer helper in the class setting 

● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread 

assignments and tests 
● Provide regular parent/school 

communication 

● Teachers will check/sign student agenda 

daily 
● Student requires use of other assistive 

technology device 



● Student requires more complex assignments to be 

broken up and explained in smaller units, with work to 

be submitted in phases. 
● Provide the student with clearly stated (written) 

expectations and grading criteria for assignments. 
● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 
● Continue to develop phrasing and fluency while reading 

aloud, as needed 

● Encourage silent reading for short periods of time  

● Use close reading strategies 

● Continue to provide access to various genres  

● Make available high interest, low readability texts for 

use during independent reading  

● Use citing the text strategy to develop oral and written 

summarization skills 

● Continue using marking the text strategy 

● Write short essays using various supporting strategies 

such as marking the text, graphic organizers, citing text, 

and teacher-prompts 

● Write routinely and engage in peer editing with teacher 

guidance 

 

Modifications for Assessments: 

● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate setting 

as needed 
● Restate, reread, and clarify directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for accommodations/modifications 

for assessments 

 

Modifications for Homework and 

Assignments: 

● Extended time to complete assignments 
● Student requires more complex 

assignments to be broken up and 

explained in smaller units, with work to 

be submitted in phases. 
● Provide the student with clearly stated 

(written) expectations and grading criteria 

for assignments. 
● Implement RAFT (role, audience, format, 

topic) activities as they pertain to the 

types/modes of communication 
 

Modifications for Assessments: 

● Extended time on classroom tests and 

quizzes 
● Student may take/complete tests in an 

alternate setting as needed 
● Restate, reread, and clarify 

directions/questions 

● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 

assessments 
 

 

  



Benway School 

 Unit 6 

Content Area: Science 

Unit Title: Structure and Function 

Grade Level: 6 

Unit Overview:   Students demonstrate age appropriate abilities to plan and carry out investigations to 

develop evidence that living organisms are made of cells. Students gather information to support 

explanations of the relationship between structure and function in cells. They are able to communicate an 

understanding of cell theory and understand that all organisms are made of cells. Students understand that 

special structures are responsible for particular functions in organisms. They then are able to use their 

understanding of cell theory to develop and use physical and conceptual models of cells. The crosscutting 

concepts of scale, proportion, and quantity and structure and function provide a framework for 

understanding the disciplinary core ideas. Students are expected to demonstrate proficiency in planning and 

carrying out investigations, analyzing and interpreting data, and developing and using models, Students are 

also expected to use these to use these science and engineering practices to demonstrate understanding of the 

disciplinary core ideas. 

Essential Question: How do cells contribute to the functioning of an organism? 

Recommended Pacing:  15 days (April) 

Student Learning Objectives/Performance Expectations NJSLS 

Conduct an investigation to provide evidence that living things are made of cells; 

either one cell or many different numbers and types of cells. [Clarification 

Statement: Emphasis is on developing evidence that living things are made of 

cells, distinguishing between living and non-living things, and understanding that 

living things may be made of one cell or many and varied cells.] 

MS-LS1-1 

Develop and use a model to describe the function of a cell as a whole and ways 

parts of cells contribute to the function. [Clarification Statement: Emphasis is on 

the cell functioning as a whole system and the primary role of identified parts of 

the cell, specifically the nucleus, chloroplasts, mitochondria, cell membrane, and 

cell wall.] [Assessment Boundary: Assessment of organelle structure/function 

relationships is limited to the cell wall and cell membrane. Assessment of the 

function of the other organelles is limited to their relationship to the whole cell. 

Assessment does not include the biochemical function of cells or cell parts.] 

MS-LS1-2 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

LS1.A: Structure and Function 

● All living things are made up of cells, which is the smallest unit that can be said to be alive. An 

organism may consist of one single cell (unicellular) or many different numbers and types of cells 

(multicellular). (MS-LS1-1) 
● Within cells, special structures are responsible for particular functions, and the cell membrane forms the 

boundary that controls what enters and leaves the cell. (MS-LS1-2) 

Science and Engineering Practices Crosscutting Concepts 

Developing and Using Models 

● Develop and use a model to describe phenomena. (MS-

LS1-2) 
Planning and Carrying Out Investigations 

Interdependence of Science, Engineering, 

and Technology 

● Engineering advances have led to 

important discoveries in virtually every 

field of science, and scientific discoveries 



● Conduct an investigation to produce data to serve as the 

basis for evidence that meet the goals of an 

investigation. (MS-LS1-1) 

have led to the development of entire 

industries and engineered systems. (MS-

LS1- 1) 

Interdisciplinary Connections 

English Language Arts 

• Conduct a short research project collecting evidence that living things are made of cells to answer a 

question (including a self-generated question). Draw on several sources and generate additional related, 

focused questions that allow for multiple avenues of exploration.  

• Integrate multimedia and visual displays of cells and specific cell parts into presentations to clarify 

information, strengthen claims and evidence, and add interest. 

Mathematics 

• Use variables to represent two quantities, such as the number of cells that makes up an organism and 

units representing the size or type of the organism, and determine the relationship between these two 

variables. 

• Write an equation to express one quantity, thought of as the dependent variable, in terms of the other 

quantity, thought of as the independent variable. Analyze the relationship between the dependent and 

independent variables using graphs and tables, and relate these to the equation. 

• Use variables to represent two quantities in a real-world problem that change in relationship to one 

another—for example, determining the ratio of a cell’s surface area to its volume. Write an equation to 

express one quantity, thought of as the dependent variable, in terms of the other quantity, thought of as 

the independent variable. Analyze the relationship between the dependent and independent variables 

using graphs and tables, and relate these to the equation. 

English Language Arts Mathematics 

● Analyze the structure an author uses to organize a text, 

including how the major sections contribute to the 

whole and to an understanding of the topic. RST.6-8.5 
● 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. (MS-LS1-1) WHST.6-8.7 
● Include multimedia components (e.g., graphics, images, 

music, sound) and visual displays in presentations to 

clarify information. (MS-LS1-2) SL.6.5 

● Use variables to represent two quantities in 

a real-world problem that change in 

relationship to one another; write an 

equation to express one quantity, thought of 

as the dependent variable, in terms of the 

other quantity, thought of as the 

independent variable. Analyze the 

relationship between the dependent and 

independent variables using graphs and 

tables, and relate these to the 

equation. (MS-LS1-1, 2) 6.EE.C.9 

New Jersey Student Learning Standards 

Technology 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Investigate a malfunction in any part of a system and identify its impacts. 8.2.8.A.3 

Redesign an existing product that impacts the environment to lessen its impact(s) on the 

environment. 

8.2.8.A.4 

Analyze the historical impact of waste and demonstrate how a product is upcycled, 

reused or remanufactured into a new product. 

8.2.8.B.7 

http://www.corestandards.org/ELA-Literacy/RST/6-8/5/
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE


Explain how different teams/groups can contribute to the overall design of a product. 8.2.8.C.1 

Explain the need for optimization in a design process.  8.2.8.C.2 

Identify the steps in the design process that would be used to solve a designated problem. 8.2.8.C.4 

Create a technical sketch of a product with materials and measurements labeled. 8.2.8.C.5.a 

Collaborate to examine a malfunctioning system and identify the step-by-step process 

used to troubleshoot, evaluate and test options to repair the product, presenting the better 

solution. 

8.2.8.C.6 

Collaborate with peers and experts in the field to research and develop a product using 

the design process, data analysis and trends, and maintain a design log with annotated 

sketches to record the developmental cycle. 

8.2.8.C.7 

Develop a proposal for a chosen solution that include models (physical, graphical or 

mathematical) to communicate the solution to peers. 

8.2.8.C.8 

Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.8.D.1 

Identify the design constraints and trade-offs involved in designing a prototype (e.g., 

how the prototype might fail and how it might be improved) by completing a design 

problem and reporting results in a multimedia presentation, design portfolio or 

engineering notebook. 

8.2.8.D.2 

Build a prototype that meets a STEM-based design challenge using science, engineering, 

and math principles that validate a solution. 

8.2.8.D.3 

Research and publish the steps for using and maintaining a product or system and 

incorporate diagrams or images throughout to enhance user comprehension. 

8.2.8.D.4 

New Jersey Student Learning Standards 

21st Century Life and Career Skills 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 

conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 

acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 

Prioritize personal wants and needs when making purchases 9.1.8.E.4 

Compare the value of goods or services from different sellers when purchasing large 

quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 

assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 

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

9.2.8.B.3 

Career Ready Practices Indicator 

Apply appropriate academic and technical skills. CRP2 

Communicate clearly and effectively and with reason. CRP4 

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

Demonstrate creativity and innovation. CRP6 

Employ valid and reliable research strategies. CRP7 

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

Use technology to enhance productivity. CRP11 



Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 

Cell theory (basic and modern), cell membrane, cell wall, chloroplasts, cytoplasm, cytoskeleton, centriole, 

chloroplast, eukaryotic, endoplasmic reticulum, prokaryotic, organelle, vacuole, lysosome, lipid bilayer, 

ribosome, Golgi apparatus, mitochondria, selectively permeable, nucleus 

Evidence of Learning 

Additional Suggested Assessments: 

● Classroom discussions 
● Inquiry-based investigations and projects 

● Participation in general classroom assignments 
● Performance tasks 
● Scientific reading, writing, and mathematical analysis 
● Teacher observations 
● Tests/quizzes 

 

Part A: How will astrobiologists know if they have found life elsewhere in the solar system? 

● Conduct an investigation to produce data that provides evidence distinguishing between living and 

nonliving things. 

● Conduct an investigation to produce data supporting the concept that living things may be made of one 

cell or many and varied cells. 
● Distinguish between living and nonliving things. 
● Observe different types of cells that can be found in the makeup of living things. 

 

Part B: How do the functions of cells support an entire organism?  

● Develop and use a model to describe the function of a cell as a whole. 

● Develop and use a model to describe how parts of cells contribute to the cell’s function. 
● Develop and use models to describe the relationship between the structure and function of the cell wall 

and cell membrane. 

Misconceptions: 

Preliminary research indicates that it may be easier for students to understand that the cell is the basic unit 

of structure (which they can observe) than that the cell is the basic unit of function (which has to be inferred 

from experiments). Research also shows that high-school students may hold various misconceptions about 

cells after traditional instruction (NSDL, 2015). 

 

Learning Activities: 

 

MS-LS1-1. Conduct an investigation to provide evidence that living things are made of cells; either one cell 

or many different numbers and types of cells. 

  

Engage (Anticipatory Set): 

● Is It Alive PowerPoint 
http://www.curriki.org/xwiki/bin/view/Coll_kfasimpaur/Isitalive 

● Introduction to Cells Video 
https://vimeo.com/37107992 

● Interactive Cell Model 
http://www.cellsalive.com/ 

http://nsdl.oercommons.org/courses/nsdl-science-literacy-maps/view
http://www.curriki.org/xwiki/bin/view/Coll_kfasimpaur/Isitalive
https://vimeo.com/37107992
http://www.cellsalive.com/


  

Exploration (Student Inquiry):  

● Cheek Cell Lab 
https://docs.google.com/document/d/16ZM9fNEwHrl2wjFBAZj74zC9av0fZTvWr2nDT4mjKzg/edit 

o Collect, observe, and describe your own cheek cells 
o Use science equipment and supplies according to instructions 
o Compare stained and unstained cheek cells 
o Summarize findings based on observations 

  

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize conceptual 

understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS1.A: Structure and Function  
All living things are made up of cells, which is the smallest unit that can be said to be alive. An organism 

may consist of one single cell (unicellular) or many different numbers and types of cells 

(multicellular). 

  

Elaboration (Extension Activity):   

● Related Activities 
Better Lessons: LS1-1 

  

Evaluation (Assessment Tasks):   

● Assessment Task A: Cheek Cell Lab- Post Reflection Questions 
1. How are the three specimens (2 stained and one unstained) alike? 

2. How are the three specimens different? 

3. What benefit would there be for looking at cells without stain? 

4. Was it easier to see the cell structures when they were clumped together or isolated by 

themselves? Why would that be? 

5. What cell structures were you able to view under the microscope? Why were they visible? 

6. What cell structures were you NOT able to view? 

7. What shape are cheek cells? Is this easy to figure out? Why or why not? 

 

MS-LS1-2. Develop and use a model to describe the function of a cell as a whole and ways parts of cells 

contribute to the function. 

  

Engage (Anticipatory Set):  

● Parts and Functions of a Cell: 
http://www.pbslearningmedia.org/asset/tdc02_vid_nucleus/ 

● Parts of a Cell: 
http://freevideolectures.com/Course/2548/Biology/34 

  

Exploration (Student Inquiry):  

● Lesson 1: Make a Cell Model 
http://sciencenetlinks.com/lessons/cells-1-make-a-model-cell/ 

https://docs.google.com/document/d/16ZM9fNEwHrl2wjFBAZj74zC9av0fZTvWr2nDT4mjKzg/edit
http://www.nap.edu/read/13165/chapter/10#143
http://www.nap.edu/read/13165/chapter/10#143
http://www.nap.edu/read/13165/chapter/10#143
http://betterlesson.com/common_core/browse/2216/ngss-ms-ls1-1-conduct-an-investigation-to-provide-evidence-that-living-things-are-made-of-cells-either-one-cell-or-many-differen
http://www.pbslearningmedia.org/asset/tdc02_vid_nucleus/
http://freevideolectures.com/Course/2548/Biology/34
http://sciencenetlinks.com/lessons/cells-1-make-a-model-cell/


● Lesson 2: The Cell as a System 
http://sciencenetlinks.com/lessons/cells-2-the-cell-as-a-system/ 

  

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize conceptual 

understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS1.A: Structure and Function 
Within cells, special structures are responsible for particular functions, and the cell membrane forms the 

boundary that controls what enters and leaves the cell. 

  

Elaboration (Extension Activity):   

● Students will compare a cell to a particular system of their choice. Students can choose to 

compare a cell to a school, sports team, a bicycle or home. They can create a blueprint poster or a 

3D model. The model or blueprint will have to showcase their analogy and each of the parts and 

their functions. The title of your poster will be “A Cell Is Like a….” The poster will actually show 

your system – NOT the cell. All the parts you include in your poster will be described as part of 

the system. Student will then explain their cell comparison. 
  

Evaluation (Assessment Tasks):   

● Assessment Task A: Make a Cell Model 
Description: Students should understand the basic functions of the cell structures highlighted in this 

lesson, as well as have a better understanding of the usefulness and limitations of models. Assess 

students on their answers to the student sheet as well on their participation in class discussions. 

● Assessment Task B: The Cell as a System- Reflection Questions 
Students should be able to clearly state why the factory, and more importantly the cell, can be thought of 

as systems. They should also be able to explain how the individual parts of the cell system operate 

within the larger context of the cell, and that the processes necessary for life take place within 

each cell. 

Ask the following questions to assess this understanding, telling students to think about the cell as a 

system: 

1. When this system is working, what does it do? (It produces proteins.) 

2. For this system to work, must it receive any input? (Yes; for example, energy ultimately from 

the sun.) 

3. What, if any, output does this system produce? (It produces proteins.) 

4. Identify at least four parts of this system. Describe what each part does, and tell how each part 

contributes to the system as a whole. Can any one part of the system do what the whole 

system does? Justify your response. (Answers will vary. Students should realize that the 

organelles need to work together to produce proteins.) 

5. Identify at least two parts of this system that must interact if the system is to function. 

Describe how these parts interact. 

6. Can you identify any subsystems within the whole system? (Answers will vary, but students 

should be able to describe at least one subsystem.) 

7. Describe how the functioning of this system would change if one of the parts wears out. 

http://sciencenetlinks.com/lessons/cells-2-the-cell-as-a-system/
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143


8. In what ways is it useful to think of the cell as a system? (In general, thinking about a cell as a 

system helps in understanding individual cell organelle functions, and how they operate 

within the larger context of the cell.) 

Additional Lesson Ideas: 

● Let's Talk Science: Seeding Argumentation About Cells and Growth:  
● Movement of Molecules Into or Out of Cells:   
● NSTA Lab 4. Cell Structure: What Type of Cell is on the Unknown Slides? (Introductory Lesson) 
● https://www.nsta.org/publications/press/extras/files/adi-lifescience/Lab4Handout-CellStructure.pdf 

Instructional Materials: 

● Smartboard 
● Laptop cart 

Teacher Resources: 

This unit of study begins with students distinguishing between living and nonliving things. Students will 

conduct investigations examining both living and nonliving things and using the data they collect as evidence 

for making this distinction. During this investigation, students will study living things that are made of cells, 

either one cell or many different numbers and types of cells. 

Students will also study nonliving things, some of which are made up of cells. Students will understand that 

life is a quality that distinguishes living things—composed of living cells—from once-living things that have 

died or things that never lived. Emphasis is on students beginning to understand the cell theory by developing 

evidence that living things are made of cells, distinguishing between living and nonliving things, and 

understanding that living things may be made of one cell or many and varied cells. 

Students will pose a question drawn from their investigations and draw on several sources to generate 

additional related, focused questions that allow for multiple avenues of exploration. They will conduct a 

short research project to collect evidence to develop and support their answers to the questions they generate. 

The report created from their research will integrate multimedia and visual displays of cells and specific cell 

parts into a presentation that will clarify the answers to their questions. Students will include in their reports 

variables representing two quantities, such as the number of cells that makes up an organism and units 

representing the size or type of the organism, and their conclusion about the relationship between these two 

variables. They will write an equation to express one quantity, thought of as the dependent variable, in terms 

of the other quantity, thought of as the independent variable. Students will analyze the relationship between 

the dependent and independent variables using graphs and tables and relate the graphs and tables to the 

equation. 

As a continuation of their study of the cell, students will study the structure of the cell. This study begins 

with thinking of the cell as a system that is made up of parts, each of which has a function that contributes to 

the overall function of the cell. Students will learn that within cells, special structures—such as the nucleus, 

chloroplasts, mitochondria, cell membrane, and cell wall—are responsible for particular functions. It is 

important to remember that students are required only to study the functions of these organelles in terms of 

how they contribute to the overall function of the cell, not in terms of their biochemical functions.  

As part of their learning about the structure of the cell, students use models as a way of visualizing and 

representing structures that are microscopic. Students will develop and use a model to describe the function 

of the cell as a whole and the ways parts of the cell contribute to the cell’s function. Models can be made of a 

variety of materials, including student-generated drawings, digital representations, or 3-D structures.  

http://ngss.nsta.org/Resource.aspx?ResourceID=79
http://ngss.nsta.org/Resource.aspx?ResourceID=520
https://www.nsta.org/publications/press/extras/files/adi-lifescience/Lab4Handout-CellStructure.pdf
https://www.nsta.org/publications/press/extras/files/adi-lifescience/Lab4Handout-CellStructure.pdf


Students will examine the structure and function relationship of the cell membrane and the cell wall. They 

will learn that the structure of the cell membrane makes it possible for it to form the boundary that controls 

what enters and leaves the cell. They will also learn that the structure of the cell wall makes it possible for it 

to serve its function. This study of the relationship between structure and function will be limited to the cell 

wall and cell membrane. Students will use variables to represent two quantities that describe some attribute 

of at least one structure of the cell—for example, how the surface area of a cell changes in relation to a 

change in the volume cell’s volume. Students will write an equation to express the dependent variable in 

terms of the independent variable, and they will analyze the relationship between the dependent and 

independent variables using graphs and tables and relate these to the equation. 

 

Throughout this unit, students will learn that some of the structures of the cell are visible when studied under 

certain magnification while others are and that engineering discoveries are making many new industries 

possible. 

 

● Classroom Libraries 
● Lab-aids 
● BrainPOP.com 
● Mysteryscience.com 
● Bozeman Science: 

o LS1A: Structure and Function 
● Lesson Exemplars  
● NSTA Classroom Resources 

● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/ 
● STEM Teaching Tools: http://stemteachingtools.org/tools   
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-

6/index.html 

● Lesson Ideas: http://www.middleschoolchemistry.com/lessonplans/  

Modifications & Accommodations: 

*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 

Gifted and Talented 
(content, process, product, and learning environment) 

Extension Activities: 

● Conduct research and provide presentation of cultural 

topics  
● Design surveys to generate and analyze data to be used 

in discussion. 

Debate topics of interest/cultural importance. 
● Authentic listening and reading sources that provide 

data and support for speaking and writing prompts 

English Language Learners 

Modifications: 

● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 

bilingual dictionary) 
● Extended time for assignment completion 

as needed 
● Highlight key vocabulary 
● Use graphic organizers 

http://www.bozemanscience.com/ngs-ls1a-structure-function
https://www.nextgenscience.org/resources/examples-quality-ngss-design
http://ngss.nsta.org/Classroom-Resources.aspx
https://www.jpl.nasa.gov/edu/teach/
http://www.novelengineering.org/library/
https://njctl.org/courses/science/
http://stemteachingtools.org/tools
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
http://www.middleschoolchemistry.com/lessonplans/


● Exploration of art and/or artists to understand society 

and history 
● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 
● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of thinking 

Students with Disabilities 
(appropriate accommodations, instructional adaptation, and/or 

modifications as determined by the IEP or 504 team) 

Modifications for Classroom: 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, and 

assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined by the 

student and teacher 

● Student may request to use a computer to complete 

assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital media, as 

available and appropriate 

● Assign a peer helper in the class setting 
● Provide oral reminders and check student work during 

independent work time 
● Assist student with long and short term planning of 

assignments 
● Encourage student to proofread assignments and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive technology 

device 
 

Homework and Assignments: 

● Extended time to complete assignments 
● Student requires more complex assignments to be 

broken up and explained in smaller units, with work to 

be submitted in phases. 

● Provide the student with clearly stated (written) 

expectations and grading criteria for assignments. 

Students at Risk of School Failure 

Modifications for Classroom: 

● Pair visual prompts with verbal 

presentations 

● Ask students to restate information, 

directions, and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually 

determined by the student and teacher 

● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling 

on assignments 
● Extra textbooks for home 
● Student may request books on 

tape/CD/digital media, as available and 

appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread 

assignments and tests 

● Provide regular parent/school 

communication 
● Teachers will check/sign student agenda 

daily 
● Student requires use of other assistive 

technology device 
 

Modifications for Homework and 

Assignments: 

● Extended time to complete assignments 



● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 
● Continue to develop phrasing and fluency while reading 

aloud, as needed 

● Encourage silent reading for short periods of time  

● Use close reading strategies 

● Continue to provide access to various genres  

● Make available high interest, low readability texts for 

use during independent reading  

● Use citing the text strategy to develop oral and written 

summarization skills 

● Continue using marking the text strategy 

● Write short essays using various supporting strategies 

such as marking the text, graphic organizers, citing text, 

and teacher-prompts 

● Write routinely and engage in peer editing with teacher 

guidance 

 

Modifications for Assessments: 

● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate setting 

as needed 
● Restate, reread, and clarify directions/questions 
● Distribute study guide for classroom tests 

● Establish procedures for accommodations/modifications 

for assessments 

● Student requires more complex 

assignments to be broken up and explained 

in smaller units, with work to be submitted 

in phases. 

● Provide the student with clearly stated 

(written) expectations and grading criteria 

for assignments. 
● Implement RAFT (role, audience, format, 

topic) activities as they pertain to the 

types/modes of communication 
 

Modifications for Assessments: 

● Extended time on classroom tests and 

quizzes 
● Student may take/complete tests in an 

alternate setting as needed 

● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 

assessments 
 

 
Benway School 

 Unit 7 

Content Area: Science 

Unit Title: Body Systems 

Grade Level: 6 

Unit Overview:  Students develop a basic understanding of the role of cells in body systems and how 

those systems work to support the life functions of the organism. Students will construct explanations 

for the interactions of systems in cells and organisms. Students understand that special structures are 

responsible for particular functions in organisms, and that for many organisms, the body is a system of 

multiple-interaction subsystems that form a hierarchy, from cells to the body. Students construct 

explanations for the interactions of systems in cells and organisms and for how organisms gather and 

use information from the environment. The crosscuttings concepts of systems and system 

models and cause and effect provide a framework for understanding the disciplinary core ideas. 

Students are expected to demonstrate proficiency in engaging in argument from evidence and obtaining, 

evaluating, and communicating information. Students use these science and engineering practices to 

demonstrate understanding of the disciplinary core ideas. 



 

Essential Question:  What are humans made of? 

Recommended Pacing:  15 days (May) 

Student Learning Objectives/Performance Expectations NJSLS 

Use argument supported by evidence for how the body is a system of 

interacting subsystems composed of groups of cells. [Clarification Statement: 

Emphasis is on the conceptual understanding that cells form tissues and tissues 

form organs specialized for particular body functions. Examples could include 

the interaction of subsystems within a system and the normal functioning of 

those systems.] [Assessment Boundary: Assessment does not include the 

mechanism of one body system independent of others. Assessment is limited to 

the circulatory, excretory, digestive, respiratory, muscular, and nervous 

systems.] 

MS-LS1-3 

Gather and synthesize information that sensory receptors respond to stimuli by 

sending messages to the brain for immediate behavior or storage as memories. 

[Assessment Boundary: Assessment does not include mechanisms for the 

transmission of this information.] 

MS-LS1-8 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

LS1.A: Structure and Function 

● In multicellular organisms, the body is a system of multiple interacting subsystems. These 

subsystems are groups of cells that work together to form tissues and organs that are specialized for 

particular body functions. (MS-LS1-3) 

LS1.D: Information Processing 

● Each sense receptor responds to different inputs (electromagnetic, mechanical, chemical), 

transmitting them as signals that travel along nerve cells to the brain. The signals are then processed 

in the brain, resulting in immediate behaviors or memories. (MS-LS1- 8) 

Science and Engineering Practices Crosscutting Concepts 

Engaging in Argument from Evidence 

● Use an oral and written argument supported by 

evidence to support or refute an explanation or a 

model for a phenomenon. (MS-LS1-3) 
Obtaining, Evaluating, and Communicating 

Information 

● Gather, read, and synthesize information from 

multiple appropriate sources and assess the 

credibility, accuracy, and possible bias of each 

publication and methods used, and describe how 

they are supported or not supported by evidence. 

(MS-LS1-8) 

Science is a Human Endeavor 

● Scientists and engineers are guided by 

habits of mind such as intellectual honesty, 

tolerance of ambiguity, skepticism, and 

openness to new ideas. (MS-LS1-3)) 

Interdisciplinary Connections 

English Language Arts 

● Cite specific textual evidence to support analysis of science and technical texts that provide 

evidence for how the body is a system of interacting subsystems composed of cells. 



● Trace and evaluate a text’s argument that the body is a system of interacting subsystems composed 

of cells, distinguishing claims that are supported by reasons and evidence from claims that are not. 

● Write arguments, supported by evidence, for how the body is a system of interacting subsystems 

composed of groups of cells. 

● Gather relevant information concerning how sensory receptors function by responding to stimuli, 

then sending messages to the brain, which responds immediately through some form or behavior or 

by storing the messages as memory. Quote or paraphrase the data and conclusions of others while 

avoiding plagiarism and providing basic bibliographic information for sources. 

Mathematics 

N/A 

English Language Arts Mathematics 

● Cite specific textual evidence to support analysis 

of science and technical texts. (MS-LS1-3) 

RST.6-8.1 
● Trace and evaluate the argument and specific 

claims in a text, distinguishing claims that are 

supported by reasons and evidence from claims 

that are not.(MS-LS1-3) RI.6.8 
● Write arguments focused on discipline 

content. (MS-LS1-3) WHST.6-8.1 
● 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.(MS-LS1-8) 

WHST.6-8.8 

N/A 

New Jersey Student Learning Standards 

Technology 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Investigate a malfunction in any part of a system and identify its impacts. 8.2.8.A.3 

Redesign an existing product that impacts the environment to lessen its impact(s) on the 

environment. 

8.2.8.A.4 

Analyze the historical impact of waste and demonstrate how a product is upcycled, 

reused or remanufactured into a new product. 

8.2.8.B.7 

Explain how different teams/groups can contribute to the overall design of a product. 8.2.8.C.1 

Explain the need for optimization in a design process.  8.2.8.C.2 

Identify the steps in the design process that would be used to solve a designated 

problem. 

8.2.8.C.4 

Create a technical sketch of a product with materials and measurements labeled. 8.2.8.C.5.a 

http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/RI/6
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8


Collaborate to examine a malfunctioning system and identify the step-by-step process 

used to troubleshoot, evaluate and test options to repair the product, presenting the 

better solution. 

8.2.8.C.6 

Collaborate with peers and experts in the field to research and develop a product using 

the design process, data analysis and trends, and maintain a design log with annotated 

sketches to record the developmental cycle. 

8.2.8.C.7 

Develop a proposal for a chosen solution that include models (physical, graphical or 

mathematical) to communicate the solution to peers. 

8.2.8.C.8 

Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.8.D.1 

Identify the design constraints and trade-offs involved in designing a prototype (e.g., 

how the prototype might fail and how it might be improved) by completing a design 

problem and reporting results in a multimedia presentation, design portfolio or 

engineering notebook. 

8.2.8.D.2 

Build a prototype that meets a STEM-based design challenge using science, 

engineering, and math principles that validate a solution. 

8.2.8.D.3 

Research and publish the steps for using and maintaining a product or system and 

incorporate diagrams or images throughout to enhance user comprehension. 

8.2.8.D.4 

New Jersey Student Learning Standards 

21st Century Life and Career Skills 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 

conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 

acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 

Prioritize personal wants and needs when making purchases 9.1.8.E.4 

Compare the value of goods or services from different sellers when purchasing large 

quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 

assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 

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

9.2.8.B.3 

Career Ready Practices Indicator 

Apply appropriate academic and technical skills. CRP2 

Communicate clearly and effectively and with reason. CRP4 

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

Demonstrate creativity and innovation. CRP6 

Employ valid and reliable research strategies. CRP7 

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

Use technology to enhance productivity. CRP11 

Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 

Nervous system, stimuli, neurons, cell body, dendrites, axon, synapse, cerebrum, cerebellum, skeletal 

system, ligaments, marrow, muscular system, voluntary muscles, involuntary muscles, tendons, 



circulatory system, plasma, arteries, capillaries, atrium, ventricle, aorta, respiratory system, epiglottis, 

trachea, alveoli, digestive system, salivary glands, peristaltic, small intestines, pancreas, villi, large 

intestines,  excretory system 

Evidence of Learning 

Additional Suggested Assessments: 

● Classroom discussions 
● Inquiry-based investigations and projects 
● Participation in general classroom assignments 
● Performance tasks 
● Scientific reading, writing, and mathematical analysis 
● Teacher observations 
● Tests/quizzes 

 

Part A: What is the evidence that a body is actually a system of interacting subsystems composed of 

groups of interacting cells? 

● Use an oral and written argument supported by evidence to support or refute an explanation or a 

model of how the body is a system of interacting subsystems composed of groups of cells. 
 

Part B: How do organisms receive and respond to information from their environment? 

● Gather, read, and synthesize information from multiple appropriate sources about sensory receptors’ 

response to stimuli. 
● Assess the credibility, accuracy, and possible bias of each publication and methods used. 
● Describe how publications and methods used are supported or not supported by evidence. 

Misconceptions: 

Preliminary research indicates that it may be easier for students to understand that the cell is the basic 

unit of structure (which they can observe) than that the cell is the basic unit of function (which has to be 

inferred from experiments). Research also shows that high-school students may hold various 

misconceptions about cells after traditional instruction (NSDL, 2015). 

 

Learning Activities: 

MS-LS1-3. Use argument supported by evidence for how the body is a system of interacting 

subsystems composed of groups of cells. 

  

Engage (Anticipatory Set):  

● Students will complete a “Pin the organ on the body” game. Hand students an organ of the body. 

Ask students to identify organ. Then, ask students to put organ in its place on the human body. 

This can be done via SmartBoard, a physical model, or paper cut-outs. Ask students: What are 

these organs? Where do they go in the body? 
http://sciencenetlinks.com/interactives/systems.html  

Students will help Arnold find his organs. They will be able to identify the name of organs in 

different body systems and place them in the body. 

  

Exploration (Student Inquiry):  

● Levels of Organization 
http://utahscience.oremjr.alpine.k12.ut.us/sciber00/7th/cells/sciber/levelorg.htm 

http://nsdl.oercommons.org/courses/nsdl-science-literacy-maps/view
http://sciencenetlinks.com/interactives/systems.html
http://utahscience.oremjr.alpine.k12.ut.us/sciber00/7th/cells/sciber/levelorg.htm


o Start by putting levels of organization on the board (Levels 1-5). Pictures can accompany 

the words.  
o Research: Put students into groups and assign each group a body system to research. 

Systems can include: Digestive System, Respiratory System, Skeletal System, Nervous 

System, Cardiovascular System, Circulatory System, Reproductive System and 

Muscular system. Students will indicate the role the body system, which organs are 

within the body system, and how the system interacts with other body systems.  Students 

can use the following website to gather information: 

http://www.getbodysmart.com/ap/systems/tutorial.html 
o Presentation: Students will conduct a presentation on their body system. Students will 

create a PowerPoint that presents key information about their system including a list of 

organs in the system and the functions of these organs. Students should use an oral and 

written argument that is supported by evidence to explain their system. After all 

presentations, teacher should lead a class discussion focusing on how all body systems 

work in conjunction with one another. 
  

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS1.A Structure and Function 
In multicellular organisms, the body is a system of multiple interacting subsystems. These 

subsystems are groups of cells that work together to form tissues and organs that are 

specialized for particular body functions. 

  

Elaboration (Extension Activity):   

● Have students research a disease which affects the body system they presented on. Students can 

research various aspects of the disease including the causes and its impact on the system. 
  

Evaluation (Assessment Tasks):   

● Assessment Task A: Research Presentation 
o Evaluation Criteria- Presentation should include: 

▪ Key terms 
▪ Information on major organs within the system 
▪ Arguments that are supported by evidence 
▪ Information on how body systems interact with one another 

 

 

MS-LS1-8. Gather and synthesize information that sensory receptors respond to stimuli by sending 

messages to the brain for immediate behavior or storage as memories. 

  

Engage (Anticipatory Set):  

● Begin class with leading students through an online interactive Stroop Test: 

https://faculty.washington.edu/chudler/java/ready.html 

http://www.getbodysmart.com/ap/systems/tutorial.html
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
https://faculty.washington.edu/chudler/java/ready.html
https://faculty.washington.edu/chudler/java/ready.html


The test will show words written in various colors. Students will have to read words of colors 

and also try to read the color of the words. Any type of Stroop test can be conducted. 

http://brainu.org/do-stroop 

http://www.brainfacts.org/Sensing-Thinking-Behaving/Senses-and-Perception/Articles/2013/A-

Mind-About-Touch 

  

Exploration (Student Inquiry):  

● Reaction Time Lab 
In this experiment students will test each other’s reaction times. Lab activities will assess visual, 

auditory and tactile stimuli. 

https://backyardbrains.com/experiments/reactiontime  

  

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS1.D: Information Processing 
Each sense receptor responds to different inputs (electromagnetic, mechanical, chemical), 

transmitting them as signals that travel along nerve cells to the brain. The signals are then 

processed in the brain, resulting in immediate behaviors or memories. 

  

Elaboration (Extension Activity):   

● Sensory Flowchart 

Students will be able to connect how nerve receptors and senses can send messages to the brain. 

Students will be able to summarize the connection, create a flow chart that connects the 

concepts. 
  

Evaluation (Assessment Tasks):  

● Assessment A: Lab Reflection 
Students will synthesize the information learned in the lab to respond to the following questions 

and tasks. 

o Why do you think touch and audio stimuli have a faster reaction time on average? 
o Do your results match the averages mentioned above? 
o Would you expect a difference in the average reaction times between a male and female? 

What about a more athletic person compared to a more sedentary person? 
o Do you think it’s OK to average two people like we did? What might be the problem? 
o Why did we not test the “tactile” reaction time in the choice task? How could you 

redesign the experimental setup to test tactile reaction times in the choice task? 
o As you know, you have a dominant vs. a non-dominant hand. With only four trials, it is 

too hard to see a difference. Perhaps you should repeat the experiment 10-20 times to see 

if there is any difference between dominant and non-dominant hands. 
o The average conduction velocity speed is approximately 20-80 m/s. It takes 

approximately 1 ms for a neurotransmitter to cross the synapses. Calculate the lower 

limit for your patella reflex vs. the patellar reflex of a giraffe. 
 

Additional Lesson Ideas: 

http://brainu.org/do-stroop
http://www.brainfacts.org/Sensing-Thinking-Behaving/Senses-and-Perception/Articles/2013/A-Mind-About-Touch
http://www.brainfacts.org/Sensing-Thinking-Behaving/Senses-and-Perception/Articles/2013/A-Mind-About-Touch
https://backyardbrains.com/experiments/reactiontime
http://www.nap.edu/openbook.php?record_id=13165&page=149
http://www.nap.edu/openbook.php?record_id=13165&page=149
http://www.nap.edu/openbook.php?record_id=13165&page=149


● Botanical Heart Throbs: Heart Rate in Blackworms 
● NOVA body + brain:  
● Animal Communications:   
● No Ordinary Coronary  http://static.nsta.org/files/ss1404_24.pdf : Objective:  Students will 

engage in a biomedical engineering task that requires their group to engineer a blood-flow 

pathway and implant a stent in a blocked coronary artery.  Students will apply their knowledge 

of circulatory and respiratory systems, but are not required to have prior knowledge of heart 

disease or medical techniques used to repair clogged arteries. This assessment task will allow 

students to gain a deeper understanding of how the cells work together in the heart to form 

muscle tissue, the texture of the heart muscle, and the location and function of the coronary 

arteries. 

Instructional Materials: 

● Smartboard 
● Laptop cart 

Teacher Resources: 

Within this unit, students will use informational text and models to support their understanding that the 

body is a system of interacting subsystems. Instruction should begin with students understanding that 

the cell is a specialized structure that is a functioning system. Students will need to understand that 

different types of cells have different functions; therefore, each cell system is specialized to perform its 

particular function. Building on this understanding, students learn that different types of cells serve as 

subsystems for larger systems called tissues. Groups of specialized tissues serve as subsystems for 

organs that then serve as subsystems for body systems such as the circulatory, excretory, digestive, 

respiratory, muscular, and nervous systems. Students need to understand how each body system 

interacts with other body systems. Emphasis is on the conceptual understanding that each system and 

subsystem is specialized for particular body functions; it does not include the mechanisms of one body 

system independent of others. 

As part of their investigation of how body systems are interrelated, students should use variables to 

represent two quantities that describe how the inputs or outputs of one system change in relationship to 

another. They should write an equation to express one quantity, thought of as the dependent variable, in 

terms of the other quantity, thought of as the independent variable; analyze the relationship using 

graphs and tables; and relate these to the equation. For example, students can find the relationship 

between increased activity of the muscular system and the related increase in the activity of the 

circulatory or respiratory system and express this relationship as an equation. 

Students will demonstrate their understanding of this concept by writing an argument, supported by 

evidence, to support an explanation of how the body is a system of interacting subsystems. As part of 

their preparation for this written argument, students will read science resources and analyze the 

evidence used to support arguments in these resources. While gathering evidence, it is important that 

students connect to the nature of science by demonstrating scientific habits. They should be sure to 

display intellectual honesty by ensuring that whenever they cite specific textual information and quote 

or paraphrase the data and conclusions of others, they avoid plagiarism and provide basic bibliographic 

information for sources. 

Students will deepen their understanding of subsystems by gathering and synthesizing information 

about sensory receptors. Students will understand that sensory receptors respond to stimuli by sending 

messages to the brain for immediate behavior or storage as memories. Each sensory receptor responds 

to different inputs (electromagnetic, mechanical, chemical), transmitting them as signals that travel 

http://static.nsta.org/files/ss1501_26.pdf
http://www.pbs.org/wgbh/nova/body/
http://sciencenetlinks.com/esheets/animal-communication/
http://static.nsta.org/files/ss1404_24.pdf


along nerve cells to the brain. Each response can be examined as a cause-and-effect relationship that 

can be used to predict response to stimuli in natural systems. Each step in the stimulus/response 

pathway can be connected to students’ previous study of systems and subsystems. For example, the 

nervous system includes receptors that are subsystems that respond to stimuli by sending messages to 

the brain.  

Using multiple appropriate sources, students will read and synthesize information and will assess the 

credibility, accuracy, and possible bias of publications and methods used, and describe how the 

information they read is or is not supported by evidence. For example, students could participate in 

class discussions in which they can investigate whether information they have read in publications 

agree with scientific findings or seem to be biased in order to advertise a product or support a position. 

 

● Classroom Libraries 
● BrainPOP.com 
● Lab-aids 
● Mysteryscience.com 
● Bozeman Science: 

o LS1A: Structure and Function 
o LS1D: Information Processing 

● Lesson Exemplars  
● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/ 
● STEM Teaching Tools: http://stemteachingtools.org/tools   
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grad

es4-6/index.html 

● Lesson Ideas: http://www.middleschoolchemistry.com/lessonplans/  

Modifications & Accommodations: 

*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 

Gifted and Talented 
(content, process, product, and learning environment) 

Extension Activities: 

● Conduct research and provide presentation of 

cultural topics  
● Design surveys to generate and analyze data to be 

used in discussion. 

Debate topics of interest/cultural importance. 
● Authentic listening and reading sources that 

provide data and support for speaking and writing 

prompts 
● Exploration of art and/or artists to understand 

society and history 

English Language Learners 

Modifications: 

● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 

bilingual dictionary) 

● Extended time for assignment completion 

as needed 
● Highlight key vocabulary 
● Use graphic organizers 

http://www.bozemanscience.com/ngs-ls1a-structure-function
https://www.nextgenscience.org/resources/examples-quality-ngss-design
http://ngss.nsta.org/Classroom-Resources.aspx
https://www.jpl.nasa.gov/edu/teach/
http://www.novelengineering.org/library/
https://njctl.org/courses/science/
http://stemteachingtools.org/tools
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
http://www.middleschoolchemistry.com/lessonplans/


● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 
● Anchor activities 

● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of thinking 

Students with Disabilities 
(appropriate accommodations, instructional adaptation, 

and/or modifications as determined by the IEP or 504 

team) 

Modifications for Classroom: 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 

● Provide copy of class notes 
● Preferential seating to be mutually determined by 

the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 

● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student work 

during independent work time 
● Assist student with long and short term planning 

of assignments 
● Encourage student to proofread assignments and 

tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive technology 

device 
 

Homework and Assignments: 

● Extended time to complete assignments 
● Student requires more complex assignments to be 

broken up and explained in smaller units, with 

work to be submitted in phases. 
● Provide the student with clearly stated (written) 

expectations and grading criteria for assignments. 

Students at Risk of School Failure 

Modifications for Classroom: 

● Pair visual prompts with verbal 

presentations 
● Ask students to restate information, 

directions, and assignments 

● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually 

determined by the student and teacher 
● Student may request to use a computer to 

complete assignments 

● Establish expectations for correct spelling 

on assignments 
● Extra textbooks for home 
● Student may request books on 

tape/CD/digital media, as available and 

appropriate 
● Assign a peer helper in the class setting 

● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread 

assignments and tests 
● Provide regular parent/school 

communication 

● Teachers will check/sign student agenda 

daily 
● Student requires use of other assistive 

technology device 
 

Modifications for Homework and 

Assignments: 

● Extended time to complete assignments 
● Student requires more complex 

assignments to be broken up and explained 



● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 
● Continue to develop phrasing and fluency while 

reading aloud, as needed 

● Encourage silent reading for short periods of time  

● Use close reading strategies 

● Continue to provide access to various genres  

● Make available high interest, low readability texts 

for use during independent reading  

● Use citing the text strategy to develop oral and 

written summarization skills 

● Continue using marking the text strategy 

● Write short essays using various supporting 

strategies such as marking the text, graphic 

organizers, citing text, and teacher-prompts 

● Write routinely and engage in peer editing with 

teacher guidance 

 

Modifications for Assessments: 

● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify directions/questions 
● Distribute study guide for classroom tests 

● Establish procedures for 

accommodations/modifications for assessments 

in smaller units, with work to be submitted 

in phases. 
● Provide the student with clearly stated 

(written) expectations and grading criteria 

for assignments. 
● Implement RAFT (role, audience, format, 

topic) activities as they pertain to the 

types/modes of communication 
 

Modifications for Assessments: 

● Extended time on classroom tests and 

quizzes 
● Student may take/complete tests in an 

alternate setting as needed 
● Restate, reread, and clarify 

directions/questions 

● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 

assessments 
 

 

  



Benway School 

 Unit 8 

Content Area: Science 

Unit Title:  Organization for Matter and Energy Flow in Organisms 

Grade Level: 6 

Unit Overview:  Students provide a mechanistic account for how cells provide a structure for the plant 

process of photosynthesis in the movement of matter and energy needed for the cell. Students use 

conceptual and physical models to explain the transfer of energy and cycling of matter as they construct 

explanations for the role of photosynthesis in cycling matter in ecosystems. They construct scientific 

explanations for the cycling of matter in organisms and the interactions of organisms to obtain matter 

and energy from an ecosystem to survive and grow. They understand that sustaining life requires 

substantial energy and matter inputs, and that the structure and functions of organisms contribute to the 

capture, transformation, transport, release, and elimination of matter and energy. The crosscutting 

concepts of matter and energy and structure and function provide a framework for understanding of the 

cycling of matter and energy flow into and out of organisms. Students are also expected to demonstrate 

proficiency in developing and using models. Students use these science and engineering practices to 

demonstrate understanding of the disciplinary core ideas. 

Essential Question: How do some organisms turn electromagnetic radiation into matter and energy? 

Recommended Pacing:  15 days (May-June) 

Student Learning Objectives/Performance Expectations NJSLS 

Construct a scientific explanation based on evidence for the role of 

photosynthesis in the cycling of matter and flow of energy into and out of 

organisms. [Clarification Statement: Emphasis is on tracing movement of matter 

and flow of energy.] [Assessment Boundary: Assessment does not include the 

biochemical mechanisms of photosynthesis.] 

MS-LS1-6 

Develop a model to describe how food is rearranged through chemical reactions 

forming new molecules that support growth and/or release energy as this matter 

moves through an organism. [Clarification Statement: Emphasis is on describing 

that molecules are broken apart and put back together and that in this process, 

energy is released.] [Assessment Boundary: Assessment does not include details 

of the chemical reactions for photosynthesis or respiration.] 

MS-LS1-7 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

LS1.C: Organization for Matter and Energy Flow in Organisms 

● Plants, algae (including phytoplankton), and many microorganisms use the energy from light to 

make sugars (food) from carbon dioxide from the atmosphere and water through the process of 

photosynthesis, which also releases oxygen. These sugars can be used immediately or stored for 

growth or later use. (MS-LS1- 6) 
● Within individual organisms, food moves through a series of chemical reactions in which it is 

broken down and rearranged to form new molecules, to support growth, or to release energy. (MS-

LS1-7) 

PS3.D: Energy in Chemical Processes and Everyday Life 

● The chemical reaction by which plants produce complex food molecules (sugars) requires an energy 

input (i.e., from sunlight) to occur. In this reaction, carbon dioxide and water combine to form 

carbon-based organic molecules and release oxygen. (secondary to MS-LS1-6) 



● Cellular respiration in plants and animals involve chemical reactions with oxygen that release stored 

energy. In these processes, complex molecules containing carbon react with oxygen to produce 

carbon dioxide and other materials. (secondary to MS-LS1-7) 

Science and Engineering Practices Crosscutting Concepts 

Constructing Explanations and Designing 

Solutions 

● Construct a scientific explanation based on valid 

and reliable evidence obtained from sources 

(including the students’ own experiments) and 

the assumption that theories and laws that 

describe the natural world operate today as they 

did in the past and will continue to do so in the 

future. (MS-LS1-6) 
Developing and Using Models 

● Develop a model to describe unobservable 

mechanisms. (MS-LS1-7) 
Scientific Knowledge is Based on Empirical 

Evidence 

● Science knowledge is based upon logical 

connections between evidence and explanations. 

(MS-LS1-6) 

Energy and Matter 

● Matter is conserved because atoms are 

conserved in physical and chemical 

processes. (MS-LS1-7) 
● Within a natural system, the transfer of 

energy drives the motion and/or cycling of 

matter. (MS-LS1- 6) 

Interdisciplinary Connections 

English Language Arts 

• Cite specific textual evidence to support analysis of science and technical texts about the role of 

photosynthesis in the cycling of matter and flow of energy into and out of organisms.  

• Determine the central ideas about the role of photosynthesis in the cycling of matter and flow of 

energy into and out of organisms or conclusions of a text; provide an accurate summary of the text 

distinct from prior knowledge or opinion.  

• Write informative/explanatory texts to examine the role of photosynthesis in the cycling of matter 

and flow of energy into and out of organisms, and convey ideas, concepts, and information through 

the selection, organization, and analysis of relevant content.  

• Draw evidence from informational texts to support analysis, reflection, and research about the role 

of photosynthesis in the cycling of matter and flow of energy into and out of organisms.  

• Integrate multimedia and visual displays into presentations about how food is rearranged through 

chemical reactions to form new molecules that support growth and/or release energy as the matter 

moves through an organism to clarify information, strengthen claims and evidence, and add interest. 

Mathematics 

• Use variables to represent two quantities involved in the process whereby photosynthesis plays a 

part in the cycling of matter and energy into and out of organisms. Write an equation to express one 

quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the 

independent variable. Analyze the relationship between the dependent and independent variables 

using graphs and tables, and relate these to the equation. 



English Language Arts Mathematics 

● Cite specific textual evidence to support 

analysis of science and technical texts. (MS-

LS1-6) RST.6-8.1 

● Determine the central ideas or conclusions of a 

text; provide an accurate summary of the text 

distinct from prior knowledge or opinions. (MS-

LS1-6) RST.6-8.2 
● Write informative/explanatory texts to examine 

a topic and convey ideas, concepts, and 

information through the selection, organization, 

and analysis of relevant content. (MS-LS1-6) 

WHST.6-8.2 
● Draw evidence from informational texts to 

support analysis, reflection, and research. (MS-

LS1-6) WHST.6-8.9 

● Use variables to represent two quantities in a 

real-world problem that change in relationship 

to one another; write an equation to express 

one quantity, thought of as the dependent 

variable, in terms of the other quantity, 

thought of as the independent variable. 

Analyze the relationship between the 

dependent and independent variables using 

graphs and tables, and relate these to the 

equation. (MS-LS1-6) 6.EE.C.9 

New Jersey Student Learning Standards 

Technology 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Investigate a malfunction in any part of a system and identify its impacts. 8.2.8.A.3 

Redesign an existing product that impacts the environment to lessen its impact(s) on the 

environment. 

8.2.8.A.4 

Analyze the historical impact of waste and demonstrate how a product is upcycled, 

reused or remanufactured into a new product. 

8.2.8.B.7 

Explain how different teams/groups can contribute to the overall design of a product. 8.2.8.C.1 

Explain the need for optimization in a design process.  8.2.8.C.2 

Identify the steps in the design process that would be used to solve a designated 

problem. 

8.2.8.C.4 

Create a technical sketch of a product with materials and measurements labeled. 8.2.8.C.5.a 

Collaborate to examine a malfunctioning system and identify the step-by-step process 

used to troubleshoot, evaluate and test options to repair the product, presenting the better 

solution. 

8.2.8.C.6 

Collaborate with peers and experts in the field to research and develop a product using 

the design process, data analysis and trends, and maintain a design log with annotated 

sketches to record the developmental cycle. 

8.2.8.C.7 

Develop a proposal for a chosen solution that include models (physical, graphical or 

mathematical) to communicate the solution to peers. 

8.2.8.C.8 

Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.8.D.1 

Identify the design constraints and trade-offs involved in designing a prototype (e.g., 

how the prototype might fail and how it might be improved) by completing a design 

problem and reporting results in a multimedia presentation, design portfolio or 

engineering notebook. 

8.2.8.D.2 

Build a prototype that meets a STEM-based design challenge using science, 

engineering, and math principles that validate a solution. 

8.2.8.D.3 

http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
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http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
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http://www.corestandards.org/ELA-Literacy/WHST/6-8
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http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE


Research and publish the steps for using and maintaining a product or system and 

incorporate diagrams or images throughout to enhance user comprehension. 

8.2.8.D.4 

New Jersey Student Learning Standards 

21st Century Life and Career Skills 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 

conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 

acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 

Prioritize personal wants and needs when making purchases 9.1.8.E.4 

Compare the value of goods or services from different sellers when purchasing large 

quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 

assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 

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

9.2.8.B.3 

Career Ready Practices Indicator 

Apply appropriate academic and technical skills. CRP2 

Communicate clearly and effectively and with reason. CRP4 

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

Demonstrate creativity and innovation. CRP6 

Employ valid and reliable research strategies. CRP7 

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

Use technology to enhance productivity. CRP11 

Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 

Sepals, petals, stamen, filament, anther, pistil, stigma, style, ovary, ovule, angiosperm, gymnosperm, 

pollination, fertilization, egg cell, sperm cell, zygote, embryo, dormancy, germination, photosynthesis, 

heterotrophic, light reactions, chloroplast, thylakoid, granum, stroma, visible spectrum of light, ATP 

synthase, Calvin cycle, carbon fixation, chemical reactions 

Evidence of Learning 

Additional Suggested Assessments: 

● Classroom discussions 

● Inquiry-based investigations and projects 
● Participation in general classroom assignments 
● Performance tasks 
● Scientific reading, writing, and mathematical analysis 
● Teacher observations 
● Tests/quizzes 
 
Part A: What is the role of photosynthesis in the cycling of matter and flow of energy into and out of an 

organism? 



● Construct a scientific explanation for the role of photosynthesis in the cycling of matter and flow of energy 

into and out of organisms based on valid and reliable evidence obtained from sources (including the students’ 

own experiments). 
● Construct a scientific explanation for the role of photosynthesis in the cycling of matter and flow of 

energy into and out of organisms based on the assumption that theories and laws that describe the 

natural world operate today as they did in the past and will continue to do so in the future. 
 

Part B: How is food rearranged through chemical reactions to form new molecules that support growth 

and/or release energy as this matter moves through an organism? 

● Develop and use a model to describe how food is rearranged through chemical reactions. 

Misconceptions: Students of all ages see food as substances (water, air, minerals, etc.) that organisms 

take directly in 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 (NSDL, 2015). 

 

Learning Activities: 

MS-LS1-6. Construct a scientific explanation based on evidence for the role of photosynthesis in the 

cycling of matter and flow of energy into and out of organisms. 

  

Engage (Anticipatory Set):  

● http://studyjams.scholastic.com/studyjams/jams/science/plants/photosynthesis.htm 
  

Exploration (Student Inquiry):  

● Have students view the following video, read the related essay and respond to the related 

discussion questions. 
http://www.pbslearningmedia.org/resource/tdc02.sci.life.stru.photosynth/photosynthesis/ 

● Discussion Questions: 
▪ Do you think that the factory is a good analogy for the process of photosynthesis 

in plants? 
▪ Why did von Helmont think that plants got their nourishment from soil? 
▪ Why did he eliminate soil as a source of nourishment and focus on water? 
▪ What did he measure to find out if the willow plant got its nourishment from 

soil? 
▪ What do you think von Helmont concluded when he measured the change in 

weight of the plant and the soil? 
● Illuminating Photosynthesis 

Have students complete the interactive activity which will investigate the process of 

photosynthesis. 

http://nsdl.oercommons.org/courses/nsdl-science-literacy-maps/view
http://studyjams.scholastic.com/studyjams/jams/science/plants/photosynthesis.htm
http://www.pbslearningmedia.org/resource/tdc02.sci.life.stru.photosynth/photosynthesis/


http://www.pbslearningmedia.org/resource/tdc02.sci.life.stru.methusweb/illuminating-

photosynthesis/ 

Students can use the following worksheet to guide their exploration. 
http://d43fweuh3sg51.cloudfront.net/media/assets/wgbh/tdc02/tdc02_doc_photosyn/tdc02_doc_photosyn.pdf 

● Photosynthesis: Watch It Happen 
http://www.hometrainingtools.com/a/photosynthesis-project/ 

How do organisms obtain and use matter and energy? How do matter and energy move through 

an ecosystem? 

Why are plants critical for the survival of animals? What do plants make that animals need? 

 

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS1.C Organization for Matter and Energy Flow in Organisms 
Plants, algae (including phytoplankton), and many microorganisms use the energy from light to 

make sugars (food) from carbon dioxide from the atmosphere and water through the process of 

photosynthesis, which also releases oxygen. These sugars can be used immediately or stored for 

growth or later use. 

PS3.D: Energy in Chemical Processes and Everyday Life The chemical reaction by which plants 

produce complex food molecules (sugars) requires an energy input (i.e., from sunlight) to occur. 

In this reaction, carbon dioxide and water combine to form carbon-based organic molecules and 

release oxygen. (secondary) 

  

Elaboration (Extension Activity):   

● Terrarium: Students will build a terrarium and then observe it throughout the unit. To build a 

simple soda bottle terrarium using stations in the classroom. 
http://www.uscsd.k12.pa.us/cms/lib02/PA01000033/Centricity/Domain/342/Pennsylvania_Terrariums_Lesson_Plan.pdf 

  

Evaluation (Assessment Tasks):   

● Assessment Task A: Written Scientific Explanation 
Explanation should include evidence for the role of photosynthesis in the cycling of matter and 

flow of energy into and out of organisms. Information learned in above activities should be used 

to construct the explanation. 

 

 

MS-LS1-7. Develop a model to describe how food is rearranged through chemical reactions forming 

new molecules that support growth and/or release energy as this matter moves through an organism. 

  

Engage (Anticipatory Set):  

● http://ed.ted.com/lessons/the-simple-but-fascinating-story-of-photosynthesis-and-food-amanda-

ooten 
● https://nj.pbslearningmedia.org/resource/tdc02.sci.life.oate.energyflow/energy-

flow/#.Ww2HKzQvy70  

http://www.pbslearningmedia.org/resource/tdc02.sci.life.stru.methusweb/illuminating-photosynthesis/
http://www.pbslearningmedia.org/resource/tdc02.sci.life.stru.methusweb/illuminating-photosynthesis/
http://d43fweuh3sg51.cloudfront.net/media/assets/wgbh/tdc02/tdc02_doc_photosyn/tdc02_doc_photosyn.pdf
http://www.hometrainingtools.com/a/photosynthesis-project/
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
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● Continue the lesson by having students journal in their notebooks all the food that they 

ate from either dinner or lunch. Students should then categorize the food items into plant 

or animal. Students should then identify what the animals eat as their food source. 
● Teacher facilitates student discussion leading students to the idea that all food traces 

back to plants. Students are encouraged to find food items they believe do not trace back 

to plants in order to enhance discussion.  Pose the question: “Why are plants so essential 

to animals?” 
  

Exploration (Student Inquiry):  

● Introduction: 
o All parts of the body (muscles, brain, heart, and liver) need energy to work. This energy 

comes from the food we eat. 
o Our bodies digest the food we eat by mixing it with fluids (acids and enzymes) in the 

stomach. When the stomach digests food, the carbohydrate (sugars and starches) in the 

food breaks down into another type of sugar, called glucose. 
o The stomach and small intestines absorb the glucose and then release it into the 

bloodstream. Once in the bloodstream, glucose can be used immediately for energy or 

stored in our bodies, to be used later. 
o In groups, have students develop a diagram which demonstrates the chemical changes 

that food undergoes and how these changes result in the release of energy. A sample 

model may begin with the food item, the eating of the item and then the digestion of the 

item. At each step students should be identifying how the food item was rearranged, 

where are the molecules going, what are the molecules/energy being used for by the 

organism. 
o Have students walk around the room and look at each other’s diagrams. Have them 

discuss what they noticed about each other’s diagrams. If you have access to a document 

camera you can use this to share the diagrams. Guide the discussion to focus on different 

steps that groups may have illustrated. Have the class select the steps to make 1 class 

model. 
o Exploration Questions: 

▪ How do organisms obtain and use matter and energy? 
▪ How do matter and energy move through an ecosystem? Why are plants critical 

for the survival of animals? 
▪ What do plants make that animals need? 

  

Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 

definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 

conceptual understandings and demonstration scientific and engineering practices. 

Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS1.C Organization for Matter and Energy Flow in Organisms 
Within individual organisms, food moves through a series of chemical reactions in which it is 

broken down and rearranged to form new molecules, to support growth, or to release energy. 

PS3.D: Energy in Chemical Processes and Everyday Life 

● Cellular respiration in plants and animals involve chemical reactions with oxygen that release 

stored energy. In these processes, complex molecules containing carbon react with oxygen to 

produce carbon dioxide and other materials.(secondary) 

http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=128


  

Elaboration (Extension Activity):   

● Digital Presentation: Have students synthesize the information they have gathered from the class 

diagrams to create a digital presentation which illustrates the chemical reactions of food and 

how this transfers into energy. Students should incorporate information presented in all group 

diagrams. 
  

Evaluation (Assessment Tasks):   

● Assessment Task A: 3D Model 
Use attached rubric to assess models created by students. 

3D Model Rubric 

 

Additional Lesson Ideas: 

● Plant Growth and Gas Exchange Unit:Performance Assessment Task: Life Cycle, Modeling 
● Ecosystems:  http://static.nsta.org/files/ss1605_27.pdf  (Incorporates physical models, symbolic 

models, and computational models) 

Instructional Materials: 

● Smartboard 
● Laptop cart 

Teacher Resources: 

Students will construct explanations about the role of photosynthesis using evidence obtained from 

sources, including the students’ own experiments or outside sources. Student-constructed 

informative/explanatory responses will cite specific textual evidence, determine the central ideas to 

support their analysis, and provide an accurate summary distinct from their own prior knowledge or 

opinions. Some experiments could include observing elodea releasing oxygen, depriving a plant of 

sunlight or water, or using glucose test strips. In this unit of study, emphasis is on the transfer of energy 

that drives the motion and/or cycling of matter. 

Students can represent the matter and energy involved in the process of photosynthesis using the 

equation for this reaction. Using this equation, students can build ball-and-stick models to show how 

carbon dioxide and water are rearranged to form glucose. Students can also draw conclusions about the 

cycling of matter and the flow of energy by observing plants such as elodea. By contrasting elodea 

plants in a variety of controlled environments, students can draw conclusions about how carbon dioxide 

and oxygen enter and leave organisms. 

Students could also perform investigations where the input of light energy is manipulated. In these 

investigations, students can observe that even if the matter required for photosynthesis is present, the 

process will not proceed if light energy is not available. If light is available, students will be able to test 

the leaves of certain plants for the presence of stored sugar in the form of starch. If light is not available, 

students will observe that the sugars are not stored as starch in the leaves. This will emphasize that the 

transfer of light energy drives the cycling of matter into chemical energy. Students can also trace the 

flow of energy using models such as energy pyramids. 

Using the data collected during their investigations and observations of simulations, students construct 

an explanation for the role of photosynthesis in the cycling of matter and flow of energy into and out of 

organisms. They could participate in s short research project in which they will use textual evidence to 

https://docs.google.com/document/d/1QdkThOnTe3vFFRxodlnFHiWuIKnQCF7o7NwAM2UgT0g/pub
http://ngss.nsta.org/Resource.aspx?ResourceID=247
http://static.nsta.org/files/ss1605_27.pdf


support their analysis. As part of their research, students will provide an accurate summary of the text 

they use and determine the central ideas or conclusions of the text. They can they write informative or 

explanatory texts to explain the process. As a result of their research, students should be able to observe 

that the information they gather through research supports their scientific observations. They could then 

make predictions about the impact of different environmental changes on the cycling of matter and flow 

of energy. For example, students could make predictions about the impact that volcanic eruptions that 

produce massive clouds of sunlight-blocking ash that linger long periods of time could have on life in 

the affected area. 

 

Student learning will progress to developing and using models to describe how food is rearranged 

through chemical reactions. These reactions form new molecules that support growth and/or release 

energy as the matter moves through an organism. Students can integrate multimedia and visual displays 

into models to clarify information, strengthen claims and evidence, and add interest. Emphasis is on 

describing that molecules are broken apart and reassembled and that in this process, energy is released. 

Student models will demonstrate that matter is conserved in cell respiration. Models can be created 

using materials similar to those used in students’ photosynthesis models, thereby emphasizing the 

complementary nature of photosynthesis and cellular respiration. Students can also act out the roles of 

variables within the chemical-reaction rearrangement to deepen their understanding. 

 

● Classroom Libraries 
● BrainPOP.com 
● Lab-aids 
● Mysteryscience.com 
● Bozeman Science: 
o LS1C: Organization for Matter & Energy Flow in Organisms 
o PS3D: Energy in Chemical Processes & Everyday Life 

● NSTA Historical Plant Studies 
● Inquiry Lab to Investigate Photosynthesis: Discovering What Plants Need to Photosynthesize 
● NSTA Lab 2: Photosynthesis: Where Does Photosynthesis Take Place in Plants? 
● NSTA Lab 1: Cellular Respiration: Do Plants Use Cellular Respiration to Produce Energy? 

(Introduction to biochemical processes at the cellular level) 
● Conservation of Matter in the Life Sciences http://static.nsta.org/files/ss1402_57.pdf 
● NSTA Lab 11: Food Webs and Ecosystems  
● Modeling Marine Food Webs and Human Impacts: 

http://nj.pbslearningmedia.org/resource/marinesci-sci-foodwebs/food-webs/ 

● Lesson Exemplars  
● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/ 
● STEM Teaching Tools: http://stemteachingtools.org/tools   
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grad

es4-6/index.html 

● Lesson Ideas: http://www.middleschoolchemistry.com/lessonplans/  

http://www.bozemanscience.com/ngs-ls1c-organization-for-matter-energy-flow-in-organisms
about:blank
http://static.nsta.org/files/ss1406_43.pdf
http://serc.carleton.edu/sp/mnstep/activities/35653.html
https://www.nsta.org/publications/press/extras/files/adi-lifescience/Lab2Handout-Photosynthesis.pdf
https://www.nsta.org/publications/press/extras/files/adi-lifescience/Lab1Handout-CellularRespiration.pdf
http://static.nsta.org/files/ss1402_57.pdf
https://www.nsta.org/publications/press/extras/files/adi-lifescience/Lab11Handout-FoodWebsAndEcosystems.pdf
http://nj.pbslearningmedia.org/resource/marinesci-sci-foodwebs/food-webs/
https://www.nextgenscience.org/resources/examples-quality-ngss-design
http://ngss.nsta.org/Classroom-Resources.aspx
https://www.jpl.nasa.gov/edu/teach/
http://www.novelengineering.org/library/
https://njctl.org/courses/science/
http://stemteachingtools.org/tools
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
http://www.middleschoolchemistry.com/lessonplans/


Modifications & Accommodations: 

*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 

Gifted and Talented 
(content, process, product, and learning environment) 

Extension Activities: 

● Conduct research and provide presentation of 

cultural topics  
● Design surveys to generate and analyze data to 

be used in discussion. 

Debate topics of interest/cultural importance. 
● Authentic listening and reading sources that 

provide data and support for speaking and 

writing prompts 

● Exploration of art and/or artists to understand 

society and history 
● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 
● Anchor activities 

● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of 

thinking 

English Language Learners 

Modifications: 

● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 

bilingual dictionary) 
● Extended time for assignment completion as 

needed 
● Highlight key vocabulary 
● Use graphic organizers 

Students with Disabilities 
(appropriate accommodations, instructional 

adaptation, and/or modifications as determined by the 

IEP or 504 team) 

Modifications for Classroom: 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 

● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 

● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 

Students at Risk of School Failure 

Modifications for Classroom: 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, 

directions, and assignments 

● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually 

determined by the student and teacher 
● Student may request to use a computer to 

complete assignments 

● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on 

tape/CD/digital media, as available and 

appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 



● Provide oral reminders and check student work 

during independent work time 
● Assist student with long and short term planning 

of assignments 

● Encourage student to proofread assignments and 

tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 

Homework and Assignments: 

● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 

with work to be submitted in phases. 
● Provide the student with clearly stated (written) 

expectations and grading criteria for 

assignments. 
● Implement RAFT (role, audience, format, topic) 

activities as they pertain to the types/modes of 

communication 
● Continue to develop phrasing and fluency while 

reading aloud, as needed 

● Encourage silent reading for short periods of 

time  

● Use close reading strategies 

● Continue to provide access to various genres  

● Make available high interest, low readability 

texts for use during independent reading  

● Use citing the text strategy to develop oral and 

written summarization skills 

● Continue using marking the text strategy 

● Write short essays using various supporting 

strategies such as marking the text, graphic 

organizers, citing text, and teacher-prompts 

● Write routinely and engage in peer editing with 

teacher guidance 

 

Modifications for Assessments: 

● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify directions/questions 
● Distribute study guide for classroom tests 

● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 

● Provide regular parent/school 

communication 
● Teachers will check/sign student agenda 

daily 
● Student requires use of other assistive 

technology device 
 

Modifications for Homework and 

Assignments: 

● Extended time to complete assignments 
● Student requires more complex assignments 

to be broken up and explained in smaller 

units, with work to be submitted in phases. 

● Provide the student with clearly stated 

(written) expectations and grading criteria for 

assignments. 
● Implement RAFT (role, audience, format, 

topic) activities as they pertain to the 

types/modes of communication 
 

Modifications for Assessments: 

● Extended time on classroom tests and 

quizzes 
● Student may take/complete tests in an 

alternate setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 

assessments 
 



● Establish procedures for 

accommodations/modifications for assessments 

 

 
 

 

 


