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Unit Overview  
Content Area:                          Life Science 

Unit Title:                                 Unit 1- Structure, Function, and Information Processing 

Target Course/Grade Level:  6th-8th  

Unit Summary:  Students will investigate the complexity, diversity, and interconnectedness of life on 

Earth.  Specifically, students will analyze the hierarchy of life as organized on a cellular level, in addition 

to exploring the underlying principle of how structure determines function.  When examining living 

species as a whole system, students will analyze how they respond to stimuli within the context of their 

environment.   

Unit Rationale:  This unit will foster students’ awareness of the characteristics of life with an emphasis on 

biotic vs. abiotic factors, which will be chiefly responsible for enhancing their understanding of the 

surrounding natural world.  

Student Learning Objectives 

NEXT GENERATION Science Standards Framework for Student Learning Objectives: 

Dimension 1: Science and Engineering Practices 

 

The Framework identifies eight science and engineering practices that mirror the practices of professional 

scientists and engineers. Use of the practices in the performance expectations is not only intended to 

strengthen students’ skills in these practices but also to develop students’ understanding of the nature of 

science and engineering. Listed below are the science and engineering practices from the Framework: 

1.  Asking questions and defining problems 

2.  Developing and using models 

3.  Planning and carrying out investigations 

4.  Analyzing and interpreting data 

5.  Using mathematics and computational thinking 

6.  Constructing explanations and designing solutions 

7.  Engaging in argument from evidence 

8.  Obtaining, evaluating, and communicating information 

 

Dimension 2: Crosscutting Concepts 

The Framework also identifies seven Crosscutting Concepts that are meant to give students an 

organizational structure to understand the world and help students make sense of and connect Core Ideas 

across disciplines and grade bands. They are not intended as additional content.  Listed below are the 

Crosscutting Concepts from the Framework: 

1.  Patterns 

2.  Cause and Effect 

3.  Scale, Proportion, and Quantity 

4.  Systems and System Models 

5.  Energy and Matter in Systems 

6.  Structure and Function 

7.  Stability and Change of Systems 

 

Dimension 3: Disciplinary Core Ideas (Progression) 

The NGSS have been developed in learning progressions based on the progressions identified by the 

grade-band endpoints in the Framework. Short narrative descriptions of the progressions are presented for 

each disciplinary core idea in each of the traditional sciences. These progressions were used in the college-

and career-readiness review to determine the learning expected for each idea before leaving high school. 

 

 



3 

 

Related Content 

All the content presented in this course has connections to the Next Generations standards and is 

consistently aligned with the core underlying principles of CCCS in the domains of both Mathematics and 

English Language Arts/Literacy.  This course is designed to consistently reinforce the scientific method 

throughout the inquiry-based learning process.  Integrated within this academic design, is the infusion of 

the following interrelated skills: understanding the nature of evidence used, an attention to precision 

and detail, and the capacity to make and assess intricate arguments, synthesize complex information, 

and follow detailed procedures and accounts of events and concepts, gain knowledge from elaborate 

diagrams and data that convey information and illustrate scientific concepts.  A collaborative 

experimental context will be utilized as the catalyst to improve students’ perseverance, proficiency, and 

development of self-direction and productivity.   

Code # Next Generation Science Standards  

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. 
[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-LS1-2. Develop and use a model to describe the function of a cell as a whole and 

ways parts of cells contribute to the function. [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-LS1-3. 

 

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-LS1-8. 

 

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.]  
 

Unit Essential Questions 

 What are key characteristics of living 

things? 

Unit Enduring Understandings 

 Living things share common 

characteristics 
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 What is the difference between biotic and 

abiotic factors? 

 How is life organized in a hierarchy? 

 What is the difference between unicellular 

and multicellular organisms?  

 What are the organelles within respective 

cells (plant/animal) and how do they 

determine the function within each cell? 

 How do systems in the body operate 

cohesively to regulate the body’s internal 

environment? 

 Abiotic factors represent nonliving things 

within the environment whereas biotic 

factors represent living organisms. 

 A cell is the most basic unit of life. 

 A group of cells make up a tissue, a group 

of tissues make up an organ, a group of 

organs make up and organ system, and a 

group of organ systems makes up a living 

organism. 

 While being unicellular has many 

limitations, the advantages of being 

multicellular organism are as follows: 

Larger cells, longer life span, and 

specialization of cells.  

 Each cell, whether a plant cell or animal 

cell, is made up of several organelles, all of 

which have a specific structure that enables 

it to perform a specific function or job 

within the cell. 

 Living organisms respond to stimuli within 

the environment, especially with the 

attempts to reach a state of equilibrium 

known as homeostasis.  

 A stimulus is something that triggers or 

starts a response.  A stimulus is often 

information received through the use of the 

five senses. 

 A response is a reaction of a living thing to 

a stimulus.  

Unit Learning Targets   

Students will ... 

 Identify seven characteristics of living things. 

 Compare and contrast abiotic vs. biotic factors in the environment. 

 Construct a conceptual model that represents the hierarchy of living organisms. 

 Analyze the benefits and limitations of existing as a single or multicellular organism.  

 Examine the essential functions of each organelle comprised within the animal and plant cell.  

 Describe the relationship between structure and function, specifically revealing how structure 

determines function. 

 Explain which organelles work together to meet the cell’s needs. 

 Model the interdependence of the human body’s major systems in regulating and maintaining a 

stable internal environment.  
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Evidence of Learning 
Summative Assessment:  The students will be assessed within a comprehensive, product-based 

summative unit assessment which will encompass an emphasis on problem-solving and communication 

throughout the experimental, inquiry-based learning process.   

 
Formative Assessments: 

 Inquiry-based/experimental labs 

 Demonstrations/simulation tasks 

 Blogs 

 Podcasts 

 Tests/quizzes 

 Discussions/explanations of scientific method 

 Collaborative learning opportunities 

 Individual practice 

 Homework assignments 

 Comprehension checkpoints/Skill drills 

 Application/generalization of skills 

 Notes 

 

 

 

Lesson Plans  
Lesson Timeframe 

Teacher Notes:   

 Pacing of instruction will be exercised in accordance with students’ Individual Education Plans 

(IEPs) and dependent on individual student progress.   

 

 

Curriculum Development Resources 

http://www.nextgenscience.org/next-generation-science-standards 

http://www.state.nj.us/education/cccs/2014/ss/standards.pdf 

http://www.khanacademy.org 

http://www.P21.org 

The AFLS (The Assessment of Functional Living Skills) 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.nextgenscience.org/next-generation-science-standards
http://www.state.nj.us/education/cccs/2014/ss/standards.pdf
http://www.p21.org/
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Unit Overview  
Content Area:                          Life Science 

Unit Title:                                 Unit 2- Matter and Energy in Organisms and Ecosystems 

Target Course/Grade Level:  6th-8th  

Unit Summary:  Students will investigate the cycling of matter and how energy is both transformed and 

transferred within living and nonliving systems.  Furthermore, this unit will expose students to the 

chemical reactions that transpire, which result in molecules adopting new forms to support the growth and 

development of organisms within an ecosystem.   

Unit Rationale:  This unit will foster students’ awareness of how organisms interact within a population 

and how access to specific resources within an ecosystem directly impacts organisms’ ability to survive, 

thus influencing population growth and development.   

Student Learning Objectives 

NEXT GENERATION Science Standards Framework for Student Learning Objectives: 

Dimension 1: Science and Engineering Practices 

 

The Framework identifies eight science and engineering practices that mirror the practices of professional 

scientists and engineers. Use of the practices in the performance expectations is not only intended to 

strengthen students’ skills in these practices but also to develop students’ understanding of the nature of 

science and engineering. Listed below are the science and engineering practices from the Framework: 

1.  Asking questions and defining problems 

2.  Developing and using models 

3.  Planning and carrying out investigations 

4.  Analyzing and interpreting data 

5.  Using mathematics and computational thinking 

6.  Constructing explanations and designing solutions 

7.  Engaging in argument from evidence 

8.  Obtaining, evaluating, and communicating information 

 

Dimension 2: Crosscutting Concepts 

The Framework also identifies seven Crosscutting Concepts that are meant to give students an 

organizational structure to understand the world and help students make sense of and connect Core Ideas 

across disciplines and grade bands. They are not intended as additional content.  Listed below are the 

Crosscutting Concepts from the Framework: 

1.  Patterns 

2.  Cause and Effect 

3.  Scale, Proportion, and Quantity 

4.  Systems and System Models 

5.  Energy and Matter in Systems 

6.  Structure and Function 

7.  Stability and Change of Systems 

 

Dimension 3: Disciplinary Core Ideas (Progression) 

The NGSS have been developed in learning progressions based on the progressions identified by the 

grade-band endpoints in the Framework. Short narrative descriptions of the progressions are presented for 

each disciplinary core idea in each of the traditional sciences. These progressions were used in the college-

and career-readiness review to determine the learning expected for each idea before leaving high school. 
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Related Content 

All the content presented in this course has connections to the Next Generations standards and is 

consistently aligned with the core underlying principles of CCCS in the domains of both Mathematics and 

English Language Arts/Literacy.  This course is designed to consistently reinforce the scientific method 

throughout the inquiry-based learning process.  Integrated within this academic design, is the infusion of 

the following interrelated skills: understanding the nature of evidence used, an attention to precision 

and detail, and the capacity to make and assess intricate arguments, synthesize complex information, 

and follow detailed procedures and accounts of events and concepts, gain knowledge from elaborate 

diagrams and data that convey information and illustrate scientific concepts.  A collaborative 

experimental context will be utilized as the catalyst to improve students’ perseverance, proficiency, and 

development of self-direction and productivity.   

Code # Next Generation Science Standards  

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. [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-LS1-7. 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. [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-LS2-1. 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-LS2-3. 

 

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-LS2-4. 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.] 

Unit Essential Questions 

 How is matter transformed? 

Unit Enduring Understandings 

 All organisms transfer matter and convert 

energy from one form to another. 
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 How is energy transformed and transferred 

between organisms in living systems? 

 What role do plants play in the flow of 

energy within an ecosystem? 

 What are the various types of consumers? 

 How do consumers meet their energy 

needs? 

 What are ways we can visualize the flow of 

energy between organisms within an 

ecosystem? 

 How can organisms trigger changes within 

an ecosystem? 

 How can changes in environmental 

conditions directly affect the organisms’ 

ability to survive within in ecosystem? 

 What effects do human’s needs and wants 

have on an environment, on both a local 

and global scale? 

 Plants are producers which use the energy 

from sunlight to make or produce their own 

food in the form of sugar from carbon 

dioxide and water.  They are used as a 

major source of energy for other organisms. 

 All animals, encompassing that of humans, 

are consumers that meet their energy needs 

by eating other organisms or                   

their products (food chain).  
 Food chains demonstrate the flow of energy 

from a single path as animals eat each other, 

whereas food webs illustrate how plants and 

animals are interconnected through different 

pathways of energy transfer.  

 Herbivores, carnivores, and omnivores 

make up the majority of consumers within 

an ecosystem. 

 Various human activities can affect 

environments natural resources, air quality, 

water quality, and biodiversity.  

 Changes in both abiotic and biotic factors 

within an ecosystem can alter the number of 

living things that an ecosystem can support. 

 Living things interact with each other and 

the environment within an ecosystem; 

however, such interactions may generate 

negative results.  

Unit Learning Targets   

Students will ... 

 Describe the role plants play in moving energy through a given ecosystem. 

 Construct a simulation which demonstrates the movement of energy entering the ecosystem as 

sunlight is transferred by producers into chemical energy through the process of photosynthesis. 

 Identify both the reactants and products of photosynthesis. 

 Illustrate an example of a food chain and food web. 

 Compare and contrast the movement of energy within a food chain vs. food web. 

 Explain how individuals/groups of organisms interact with each other and their environment 

according to the transfer of energy. 

 Demonstrate the impact humans have on the environment on a local and global scale. 

 Predict the impact both abiotic and biotic factors have on an ecosystem. 

 Discuss how populations of organisms may impact other plants and animals in an ecosystem. 

 Evaluate how the removal of one species affects the entire food web.  

 

Evidence of Learning 
Summative Assessment:  The students will be assessed within a comprehensive, product-based 

summative unit assessment which will encompass an emphasis on problem-solving and communication 

throughout the experimental, inquiry-based learning process.   
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Formative Assessments: 

 Inquiry-based/experimental labs 

 Demonstrations/simulation tasks 

 Blogs 

 Podcasts 

 Tests/quizzes 

 Discussions/explanations of scientific method 

 Collaborative learning opportunities 

 Individual practice 

 Homework assignments 

 Comprehension checkpoints/Skill drills 

 Application/generalization of skills 

 Notes 

 

 

 

Lesson Plans  
Lesson Timeframe 

Teacher Notes:   

 Pacing of instruction will be exercised in accordance with students’ Individual Education Plans 

(IEPs) and dependent on individual student progress.   

 

 

Curriculum Development Resources 

http://www.nextgenscience.org/next-generation-science-standards 

http://www.state.nj.us/education/cccs/2014/ss/standards.pdf 

http://www.khanacademy.org 

http://www.P21.org 

The AFLS (The Assessment of Functional Living Skills) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.nextgenscience.org/next-generation-science-standards
http://www.state.nj.us/education/cccs/2014/ss/standards.pdf
http://www.p21.org/
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Unit Overview  
Content Area:                          Life Science 

Unit Title:                                 Unit 3-Interdependent Relationships in Ecosystems 

Target Course/Grade Level:  6th-8th  

Unit Summary:  Students will investigate the interdependency amongst organisms across the contexts of 

various ecosystems, specifically as it relates to predator/prey relationships and the sustainability of 

biodiversity within each ecosystem.   

Unit Rationale:  This unit will foster students’ awareness of the competitive, predatory, and mutually 

beneficial interactions that organisms engage in as a means of survival.  Moreover, they will utilize this 

understanding to explore how ecosystems maintain a balance of life, in addition to heightening their 

awareness of how biodiversity directly influences human resources, especially that of the basic necessities 

of life.    

Student Learning Objectives 

NEXT GENERATION Science Standards Framework for Student Learning Objectives: 

Dimension 1: Science and Engineering Practices 

 

The Framework identifies eight science and engineering practices that mirror the practices of professional 

scientists and engineers. Use of the practices in the performance expectations is not only intended to 

strengthen students’ skills in these practices but also to develop students’ understanding of the nature of 

science and engineering. Listed below are the science and engineering practices from the Framework: 

1.  Asking questions and defining problems 

2.  Developing and using models 

3.  Planning and carrying out investigations 

4.  Analyzing and interpreting data 

5.  Using mathematics and computational thinking 

6.  Constructing explanations and designing solutions 

7.  Engaging in argument from evidence 

8.  Obtaining, evaluating, and communicating information 

 

Dimension 2: Crosscutting Concepts 

The Framework also identifies seven Crosscutting Concepts that are meant to give students an 

organizational structure to understand the world and help students make sense of and connect Core Ideas 

across disciplines and grade bands. They are not intended as additional content.  Listed below are the 

Crosscutting Concepts from the Framework: 

1.  Patterns 

2.  Cause and Effect 

3.  Scale, Proportion, and Quantity 

4.  Systems and System Models 

5.  Energy and Matter in Systems 

6.  Structure and Function 

7.  Stability and Change of Systems 

 

Dimension 3: Disciplinary Core Ideas (Progression) 

The NGSS have been developed in learning progressions based on the progressions identified by the 

grade-band endpoints in the Framework. Short narrative descriptions of the progressions are presented for 

each disciplinary core idea in each of the traditional sciences. These progressions were used in the college-

and career-readiness review to determine the learning expected for each idea before leaving high school. 

 



11 

 

Related Content 

All the content presented in this course has connections to the Next Generations standards and is 

consistently aligned with the core underlying principles of CCCS in the domains of both Mathematics and 

English Language Arts/Literacy.  This course is designed to consistently reinforce the scientific method 

throughout the inquiry-based learning process.  Integrated within this academic design, is the infusion of 

the following interrelated skills: understanding the nature of evidence used, an attention to precision 

and detail, and the capacity to make and assess intricate arguments, synthesize complex information, 

and follow detailed procedures and accounts of events and concepts, gain knowledge from elaborate 

diagrams and data that convey information and illustrate scientific concepts.  A collaborative 

experimental context will be utilized as the catalyst to improve students’ perseverance, proficiency, and 

development of self-direction and productivity.   

Code # Next Generation Science Standards  

MS-LS2-2. 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-LS2-5. 

 

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.] 
 

Unit Essential Questions 

 How/why do organisms interact within 

ecosystems? 

 What is a predator/prey relationship? 

 What activities do humans engage in which 

affect the carrying capacity of a 

population? 

 What is the difference between natural and 

manmade changes that trigger changes to 

an environment?  

 What are limiting factors that directly 

affect the carrying capacity of a 

population? 

 What happens when organisms do not have 

access to resources?  

 How can one population of an organism 

affect the plants and/or animals in an 

ecosystem?  

Unit Enduring Understandings 

 All living organisms depend on other 

organisms as well as their environments for 

their basic needs: food, water, air, shelter. 

 Predators are the organisms hunting other 

organisms, whereas prey are the organisms 

being hunted by the predators. 

 Humans are responsible for man-made 

changes (such as forest clearing/cutting, 

input of pollutants, filling in of marshlands 

etc.) which interrupt the balance of life 

within an ecosystem.  

 Natural occurrences (such as flooding, 

droughts, wildfires etc.) also impact the 

capacity of the environment to support some 

life forms.   

 When the environment changes, some 

animals survive and reproduce, whereas 

others die out or move to new locations. 

 Many organisms adapt to changes within 

the environment.   

 Changes in Earth’s physical environment 

over an extended period of time often 

results in the adaptations of species. 
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 Access to abiotic factors, especially that of 

quantities of light, water, temperatures, and 

soil composition, will result in populations 

increasing, decreasing, or staying the same.  

Unit Learning Targets   

Students will ... 

 Distinguish between competitive, predatory, and mutually beneficial interactions amongst 

organisms. 

 Analyze predator/prey relationships.   

 Compare and contrast man-made vs. natural occurrences that disrupt ecosystems.  

 Define carrying capacity within a population. 

 Identify the limiting factors that directly affect the carrying capacity of a population. 

 Explain how/why adaptations occur over long periods of time. 

 Describe defense mechanisms and adaptations adopted by organisms. 

 Evaluate how access to abiotic factors directly impacts an organisms’ ability to survive. 

 Label the five levels of environmental organization. 

 Differentiate between mutualism, commensalism, and parasitism.  

 Discuss coevolution and provide examples.  

Evidence of Learning 
Summative Assessment:  The students will be assessed within a comprehensive, product-based 

summative unit assessment which will encompass an emphasis on problem-solving and communication 

throughout the experimental, inquiry-based learning process.   

 

 
Formative Assessments: 

 Inquiry-based/experimental labs 

 Demonstrations/simulation tasks 

 Blogs 

 Podcasts 

 Tests/quizzes 

 Discussions/explanations of scientific method 

 Collaborative learning opportunities 

 Individual practice 

 Homework assignments 

 Comprehension checkpoints/Skill drills 

 Application/generalization of skills 

 Notes 

 

 

 

Lesson Plans  
Lesson Timeframe 

Teacher Notes:   

 Pacing of instruction will be exercised in accordance with students’ Individual Education Plans 

(IEPs) and dependent on individual student progress.   
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Curriculum Development Resources 

http://www.nextgenscience.org/next-generation-science-standards 

http://www.state.nj.us/education/cccs/2014/ss/standards.pdf 

http://www.khanacademy.org 

http://www.P21.org 

The AFLS (The Assessment of Functional Living Skills) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.nextgenscience.org/next-generation-science-standards
http://www.state.nj.us/education/cccs/2014/ss/standards.pdf
http://www.p21.org/
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Unit Overview  
Content Area:                          Life Science 

Unit Title:                                 Unit 4-Growth, Development, and Reproduction of Organisms  

Target Course/Grade Level:  6th-8th  

Unit Summary:  Students will investigate organisms’ ability to reproduce, develop, and transition 

throughout predictable life cycles.  Specifically, students will explore the underlying role genetics play on 

influencing traits, in addition to analyzing heredity and the passing of specific traits to offspring.   

Unit Rationale:  This unit will foster students’ awareness of how traits are inherited from parents, as well 

as understanding and predicting the variation of traits acquired between siblings.  Moreover, students will 

explore asexual vs. sexual reproduction and investigate how environmental and genetic factors influence 

the structure and function of organisms.  

Student Learning Objectives 

NEXT GENERATION Science Standards Framework for Student Learning Objectives: 

Dimension 1: Science and Engineering Practices 

 

The Framework identifies eight science and engineering practices that mirror the practices of professional 

scientists and engineers. Use of the practices in the performance expectations is not only intended to 

strengthen students’ skills in these practices but also to develop students’ understanding of the nature of 

science and engineering. Listed below are the science and engineering practices from the Framework: 

1.  Asking questions and defining problems 

2.  Developing and using models 

3.  Planning and carrying out investigations 

4.  Analyzing and interpreting data 

5.  Using mathematics and computational thinking 

6.  Constructing explanations and designing solutions 

7.  Engaging in argument from evidence 

8.  Obtaining, evaluating, and communicating information 

 

Dimension 2: Crosscutting Concepts 

The Framework also identifies seven Crosscutting Concepts that are meant to give students an 

organizational structure to understand the world and help students make sense of and connect Core Ideas 

across disciplines and grade bands. They are not intended as additional content.  Listed below are the 

Crosscutting Concepts from the Framework: 

1.  Patterns 

2.  Cause and Effect 

3.  Scale, Proportion, and Quantity 

4.  Systems and System Models 

5.  Energy and Matter in Systems 

6.  Structure and Function 

7.  Stability and Change of Systems 

 

Dimension 3: Disciplinary Core Ideas (Progression) 

The NGSS have been developed in learning progressions based on the progressions identified by the 

grade-band endpoints in the Framework. Short narrative descriptions of the progressions are presented for 

each disciplinary core idea in each of the traditional sciences. These progressions were used in the college-

and career-readiness review to determine the learning expected for each idea before leaving high school. 
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Related Content 

All the content presented in this course has connections to the Next Generations standards and is 

consistently aligned with the core underlying principles of CCCS in the domains of both Mathematics and 

English Language Arts/Literacy.  This course is designed to consistently reinforce the scientific method 

throughout the inquiry-based learning process.  Integrated within this academic design, is the infusion of 

the following interrelated skills: understanding the nature of evidence used, an attention to precision 

and detail, and the capacity to make and assess intricate arguments, synthesize complex information, 

and follow detailed procedures and accounts of events and concepts, gain knowledge from elaborate 

diagrams and data that convey information and illustrate scientific concepts.  A collaborative 

experimental context will be utilized as the catalyst to improve students’ perseverance, proficiency, and 

development of self-direction and productivity.   

Code # Next Generation Science Standards  

MS-LS1-4. Use argument based on empirical evidence and scientific reasoning to 

support an explanation for how characteristic animal behaviors and 

specialized plant structures affect the probability of successful 

reproduction of animals and plants respectively. [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-LS1-5. 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-LS3-1. Develop and use a model to describe why structural changes to genes 

(mutations) located on chromosomes may affect proteins and may result 

in harmful, beneficial, or neutral effects to the structure and function of 

the organism. [Clarification Statement: Emphasis is on conceptual 

understanding that changes in genetic material may result in making 

different proteins.] [Assessment Boundary: Assessment does not include 

specific changes at the molecular level, mechanisms for protein synthesis, or 

specific types of mutations.] 
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MS-LS3-2. Develop and use a model to describe why asexual reproduction results in 

offspring with identical genetic information and sexual reproduction 

results in offspring with genetic variation. [Clarification Statement: Emphasis 

is on using models such as Punnett squares, diagrams, and simulations to 

describe the cause and effect relationship of gene transmission from parent(s) to 

offspring and resulting genetic variation.] 

MS-LS4-5. Gather and synthesize information about technologies that have changed 

the way humans influence the inheritance of desired traits in organisms. 
[Clarification Statement: Emphasis is on synthesizing information from reliable 

sources about the influence of humans on genetic outcomes in artificial 

selection (such as genetic modification, animal husbandry, gene therapy); and, 

on the impacts these technologies have on society as well as the technologies 

leading to these scientific discoveries.] 

Unit Essential Questions 

 What is heredity? 

 What is the difference between dominant 

and recessive traits? 

 What genetic information is revealed with 

genotype vs. phenotype? 

 How can probability be utilized to predict 

possible genotypes in offspring? 

 What is the difference between meiosis and 

mitosis? 

 What are sex-linked disorders? 

 What are the benefits of selective 

breeding? 

 What is DNA? 

 What are three types of changes, or 

mutations that genes can undergo? 

 Why is genetic engineering/identification 

utilized? 

Unit Enduring Understandings 

  Heredity is the passage of traits from one 

generation to the next. 

 A dominant trait is observed in the first 

generation when parents that have different 

traits are bred, whereas a recessive trait 

reappears in the second generation after 

disappearing in the first generation when 

parents with different traits are bred. 

 Phenotype refers to an organisms’ 

appearance or other detectable 

characteristic and genotype is the entire 

genetic makeup of an organism/the 

combination of genes for one or more 

specific traits. 

 Scientists use Punnett squares to organize 

all the possible combinations of offspring 

from particular parents. 

 Meiosis is a process in cell division during 

which the number of chromosomes 

decreases to half the original number by 

two divisions of the nucleus, which results 

in the production of sex cells. 

 Mitosis occurs in asexual reproduction 

when only one parent is needed and the 

structures inside the cell are copied and 

then the parent divides, making two exact 

copies. 

 The genes for certain disorders such as 

colorblindness are carried on the X 

chromosome.  This is known as a sex-

linked disorder.  Due to the fact that the 

gene for such disorders is recessive, men 
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are more likely to have sex-linked 

disorders. 

 Selective breeding enables organisms to be 

bred with desirable characteristics. 

 DNA is the genetic material of living 

organisms which is located on the 

chromosomes of each cell.   

 Genetic mutations are changes in the 

number, type, or order of bases on a piece 

of DNA: insertion, deletion, or 

substitution, which either result in an 

improved trait, no change, or a harmful 

trait. 

 Genetic engineering is used as a way to 

manipulate individual genes within 

organisms, sometimes to produce new 

products such as drugs, foods, or fabrics. 

Genetic identification is used to create 

something like a twin, or a clone, whose 

DNA is an exact copy or replica of another 

organism. 

Unit Learning Targets   

Students will ... 

 Explain the relationship between traits and heredity. 

 Describe the difference between dominant and recessive traits. 

 Discuss how genes and alleles are related to genotype and phenotype. 

 Use the information in a Punnett square. 

 Generate predictions of possible genotypes of offspring. 

 Calculate probability of offspring having a possible genotype.   

 Illustrate the difference between meiosis and mitosis, as it relates to both sexual and asexual 

reproduction. 

 Analyze why sex-linked disorders transpire more frequently in one sex over the other. 

 Evaluate the benefits of selective breeding.  

 Identify the four nucleotides, or subunits of DNA.  

 Demonstrate an understanding of Chargaff’s Rule by pairing the bases respectively. 

 Compare and contrast the three types of mutations: insertion, deletion, and substitution. 

 Describe the uses of genetic knowledge and how they trigger ethical and scientific debates.   

 

 

 

 

Evidence of Learning 
Summative Assessment:  The students will be assessed within a comprehensive, product-based 

summative unit assessment which will encompass an emphasis on problem-solving and communication 

throughout the experimental, inquiry-based learning process.   
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Formative Assessments: 

 Inquiry-based/experimental labs 

 Demonstrations/simulation tasks 

 Blogs 

 Podcasts 

 Tests/quizzes 

 Discussions/explanations of scientific method 

 Collaborative learning opportunities 

 Individual practice 

 Homework assignments 

 Comprehension checkpoints/Skill drills 

 Application/generalization of skills 

 Notes 

 

 

 

Lesson Plans  
Lesson Timeframe 

Teacher Notes:   

 Pacing of instruction will be exercised in accordance with students’ Individual Education Plans 

(IEPs) and dependent on individual student progress.   

 

 

Curriculum Development Resources 

http://www.nextgenscience.org/next-generation-science-standards 

http://www.state.nj.us/education/cccs/2014/ss/standards.pdf 

http://www.khanacademy.org 

http://www.P21.org 

The AFLS (The Assessment of Functional Living Skills) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.nextgenscience.org/next-generation-science-standards
http://www.state.nj.us/education/cccs/2014/ss/standards.pdf
http://www.p21.org/
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Unit Overview  
Content Area:                          Life Science 

Unit Title:                                 Unit 5-Natural Selection and Adaptations 

Target Course/Grade Level:  6th-8th  

Unit Summary:  Students will investigate the biological evolution of organisms over time and explore 

how such changes are impacted by internal and external sources, all of which is indicative of population 

transformation.   

Unit Rationale:  This unit will foster students’ awareness of how the past is directly connected to present 

day life.  Specifically, students will analyze scientific evidence in geological history to enhance their 

understanding of how organisms/species have evolved, adapted, survived, or even became extinct.   

Student Learning Objectives 

NEXT GENERATION Science Standards Framework for Student Learning Objectives: 

Dimension 1: Science and Engineering Practices 

 

The Framework identifies eight science and engineering practices that mirror the practices of professional 

scientists and engineers. Use of the practices in the performance expectations is not only intended to 

strengthen students’ skills in these practices but also to develop students’ understanding of the nature of 

science and engineering. Listed below are the science and engineering practices from the Framework: 

1.  Asking questions and defining problems 

2.  Developing and using models 

3.  Planning and carrying out investigations 

4.  Analyzing and interpreting data 

5.  Using mathematics and computational thinking 

6.  Constructing explanations and designing solutions 

7.  Engaging in argument from evidence 

8.  Obtaining, evaluating, and communicating information 

 

Dimension 2: Crosscutting Concepts 

The Framework also identifies seven Crosscutting Concepts that are meant to give students an 

organizational structure to understand the world and help students make sense of and connect Core Ideas 

across disciplines and grade bands. They are not intended as additional content.  Listed below are the 

Crosscutting Concepts from the Framework: 

1.  Patterns 

2.  Cause and Effect 

3.  Scale, Proportion, and Quantity 

4.  Systems and System Models 

5.  Energy and Matter in Systems 

6.  Structure and Function 

7.  Stability and Change of Systems 

 

Dimension 3: Disciplinary Core Ideas (Progression) 

The NGSS have been developed in learning progressions based on the progressions identified by the 

grade-band endpoints in the Framework. Short narrative descriptions of the progressions are presented for 

each disciplinary core idea in each of the traditional sciences. These progressions were used in the college-

and career-readiness review to determine the learning expected for each idea before leaving high school. 
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Related Content 

All the content presented in this course has connections to the Next Generations standards and is 

consistently aligned with the core underlying principles of CCCS in the domains of both Mathematics and 

English Language Arts/Literacy.  This course is designed to consistently reinforce the scientific method 

throughout the inquiry-based learning process.  Integrated within this academic design, is the infusion of 

the following interrelated skills: understanding the nature of evidence used, an attention to precision 

and detail, and the capacity to make and assess intricate arguments, synthesize complex information, 

and follow detailed procedures and accounts of events and concepts, gain knowledge from elaborate 

diagrams and data that convey information and illustrate scientific concepts.  A collaborative 

experimental context will be utilized as the catalyst to improve students’ perseverance, proficiency, and 

development of self-direction and productivity.   

Code # Next Generation Science Standards  

MS-LS4-1. Analyze and interpret data for patterns in the fossil record that document 

the existence, diversity, extinction, and change of life forms throughout the 

history of life on Earth under the assumption that natural laws operate 

today as in the past. [Clarification Statement: Emphasis is on finding patterns 

of changes in the level of complexity of anatomical structures in organisms and 

the chronological order of fossil appearance in the rock layers.] [Assessment 

Boundary: Assessment does not include the names of individual species or 

geological eras in the fossil record.] 

MS-LS4-2. 

 

Apply scientific ideas to construct an explanation for the anatomical 

similarities and differences among modern organisms and between 

modern and fossil organisms to infer evolutionary relationships. 
[Clarification Statement: Emphasis is on explanations of the evolutionary 

relationships among organisms in terms of similarity or differences of the 

gross appearance of anatomical structures.] 
 

MS-LS4-3. 

 

Analyze displays of pictorial data to compare patterns of similarities in the 

embryological development across multiple species to identify relationships 

not evident in the fully formed anatomy. [Clarification Statement: Emphasis 

is on inferring general patterns of relatedness among embryos of different 

organisms by comparing the macroscopic appearance of diagrams or pictures.] 

[Assessment Boundary: Assessment of comparisons is limited to gross 

appearance of anatomical structures in embryological development.] 

MS-LS4-4. 

 

Construct an explanation based on evidence that describes how genetic 

variations of traits in a population increase some individuals’ probability of 

surviving and reproducing in a specific environment. [Clarification 

Statement: Emphasis is on using simple probability statements and proportional 

reasoning to construct explanations.] 

MS-LS4-6. 

 

Use mathematical representations to support explanations of how natural 

selection may lead to increases and decreases of specific traits in 

populations over time. [Clarification Statement: Emphasis is on using 

mathematical models, probability statements, and proportional reasoning to 

support explanations of trends in changes to populations over time.] 

[Assessment Boundary: Assessment does not include Hardy Weinberg 

calculations.] 
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Unit Essential Questions 

 What is evolution? 

 What are the benefits of adaptations? 

 What do scientists use as evidence to 

reflect changes over time or even detect 

ancestry of organisms? 

  How are organisms typically compared to 

detect a common ancestor? 

 What is Darwin’s theory of natural 

selection? 

 What are the four stages of natural 

selection? 

 How are genetics directly related to 

evolution? 

 What are examples of how populations of 

species change in direct response to their 

environment? 

 How are new species formed? 

Unit Enduring Understandings 

 The process of evolution occurs when 

populations gradually change over time. 

 Adaptations can be either physical or 

behavioral; regardless of the type of 

adaptation, such characteristics help 

organisms survive and reproduce in its 

environment. 

 Both fossils and fossil records are utilized 

as evidence to demonstrate remains of the 

past, in addition to providing scientists with 

a timeline of life. 

 Scientists utilize these artifacts/tools to 

reflect that all living organisms descended 

from a common ancestor. 

 Skeletal structure and DNA are used as 

evidence when comparing organisms as a 

means of providing evidence for common 

ancestry. 

 Darwin described his theory of natural 

selection as a process by which individuals 

that are better adapted to their environment 

survive and reproduce more successful than 

less well adapted individuals do; this theory 

is used to explain the mechanism of 

evolution. 

 The four parts of natural selection are: 

overproduction, inherited variation, 

struggle to survive, and successful 

reproduction.  

 Variation happens as a result of differences 

in genes.  Changes in genes may happen 

whenever organisms produce offspring. 

Some genes make an organisms more likely 

to survive to reproduce (selection).   

 Adaptation to hunting, insecticide 

resistance, and competition for mates all 

reflect examples of how populations of 

species change in direct response to their 

environments. 

 The formation of a new species occurs in a 

three step process: separation, adaptation, 

and division.   

Unit Learning Targets   

Students will ... 

 Identify two kinds of evidence that demonstrate how organisms have evolved over time. 

 Describe one pathway through which a modern whale could have evolved from an ancient 

mammal. 

 Explain how comparing organisms can provide evidence of a common ancestor. 
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 Explore the four sources of Charles Darwin’s theory of evolution. 

 Discuss the relationship between genetics and evolution. 

 Analyze the four parts of natural selection. 

 Identify examples of natural selection in action. 

 Outline the process of speciation.  

 Organize and present evidence to reveal how the extinction of a species is directly related to an 

inability to adapt to changing environmental conditions using both quantitative and qualitative 

data. 

Evidence of Learning 
Summative Assessment:  The students will be assessed within a comprehensive, product-based 

summative unit assessment which will encompass an emphasis on problem-solving and communication 

throughout the experimental, inquiry-based learning process.   

 

 
Formative Assessments: 

 Inquiry-based/experimental labs 

 Demonstrations/simulation tasks 

 Blogs 

 Podcasts 

 Tests/quizzes 

 Discussions/explanations of scientific method 

 Collaborative learning opportunities 

 Individual practice 

 Homework assignments 

 Comprehension checkpoints/Skill drills 

 Application/generalization of skills 

 Notes 

 

 

 

Lesson Plans  
Lesson Timeframe 

Teacher Notes:   

 Pacing of instruction will be exercised in accordance with students’ Individual Education Plans 

(IEPs) and dependent on individual student progress.   

 

 

Curriculum Development Resources 

http://www.nextgenscience.org/next-generation-science-standards 

http://www.state.nj.us/education/cccs/2014/ss/standards.pdf 

http://www.khanacademy.org 

http://www.P21.org 

The AFLS (The Assessment of Functional Living Skills) 

 

 

 

http://www.nextgenscience.org/next-generation-science-standards
http://www.state.nj.us/education/cccs/2014/ss/standards.pdf
http://www.p21.org/
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