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Unit Overview  
Content Area:                          Science 

Unit Title:                                 Unit 1-Matter and its Interactions 

Target Course/Grade Level:  6th-8th  

Unit Summary:  Students will explore their physical and chemical world, specifically identifying the 

phases and fundamental properties of matter.  Furthermore, this unit will expose students to an array of 

substances within the environment as a means of demonstrating how each undergoes a physical and/or 

chemical change as a result of energy and/or a chemical reaction.       

Unit Rationale:  This unit will foster students’ awareness of everyday materials and the fundamental 

properties associated with these materials, as a means of helping students better understand and predict 

phenomena that transpires within their 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. 
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Related Content 

All the content presented in this course has connections to the Next Generation 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 through 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-PSI-1. Develop models to describe the atomic composition of simple 

molecules and extended structures.  [Clarification Statement: 

Emphasis is on developing models of molecules that vary in 

complexity. Examples of simple molecules could include 

ammonia and methanol. Examples of extended structures could 

include sodium chloride or diamonds. Examples of molecular-

level models could include drawings, 3D ball and stick 

structures, or computer representations showing different 

molecules with different types of atoms.] [Assessment 

Boundary: Assessment does not include valence electrons and 

bonding energy, discussing the ionic nature of subunits of 

complex structures, or a complete description of all individual 

atoms in a complex molecule or extended structure is not 

required.] 

MS-PS1-2. Analyze and interpret data on the properties of substances 

before and after the substances interact to determine if a 

chemical reaction has occurred.  [Clarification Statement: 

Examples of reactions could include burning sugar or steel 

wool, fat reacting with sodium hydroxide, and mixing zinc with 

hydrogen chloride.] [Assessment boundary: Assessment is 

limited to analysis of the following properties: density, melting 

point, boiling point, solubility, flammability, and odor.] 

MS-PS1-3. Gather and make sense of information to describe that 

synthetic materials come from natural resources and impact 

society. [Clarification Statement: Emphasis is on natural 

resources that undergo a chemical process to form the synthetic 

material. Examples of new materials could include new 

medicine, foods, and alternative fuels.] [Assessment Boundary: 

Assessment is limited to qualitative information.] 

MS-PS1-4. Develop a model that predicts and describes changes in 

particle motion, temperature, and state of a pure substance 

when thermal energy is added or removed.  [Clarification 

Statement: Emphasis is on qualitative molecular-level models of 

solids, liquids, and gases to show that adding or removing 

thermal energy increases or decreases kinetic energy of the 
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particles until a change of state occurs. Examples of models 

could include drawing and diagrams. Examples of particles 

could include molecules or inert atoms. Examples of pure 

substances could include water, carbon dioxide, and helium.] 

MS-PS1-5. Develop and use a model to describe how the total number 

of atoms does not change in a chemical reaction and thus 

mass is conserved. [Clarification Statement: Emphasis is on 

law of conservation of matter and on physical models or 

drawings, including digital forms, which represent 

atoms.] [Assessment Boundary: Assessment does not include the 

use of atomic masses, balancing symbolic equations, or 

intermolecular forces.] 

MS-PS1-6. Undertake a design project to construct, test, and modify a 

device that either releases or absorbs thermal energy by 

chemical processes.* [Clarification Statement: Emphasis is on 

the design, controlling the transfer of energy to the environment, 

and modification of a device using factors such as type and 

concentration of a substance. Examples of designs could involve 

chemical reactions such as dissolving ammonium chloride or 

calcium chloride.] [Assessment Boundary: Assessment is limited 

to the criteria of amount, time, and temperature of substance in 

testing the device.] 

Unit Essential Questions 

 What is matter and 

what are the three 

states/phases matter 

takes on? 

 What are the 

fundamental 

properties of matter? 

 How do the properties 

of matter determine 

their use? 

 What role does energy 

play on changing the 

phases of matter? 

 What role do acids 

and bases play on the 

environment and the 

functioning of your 

body?  

Unit Enduring Understandings 

 The structure of materials determine their 

properties/functions. 

 Substances are classified according to their physical and 

chemical properties. 

 Energy plays an integral role in the changes the states of 

matter undergo. 

 pH directly impacts the balance of nutrients within the 

environment as well as the maintenance of bodily 

functions/processes.  

 

 

 

Unit Learning Targets   

Students will ... 

 Identify the three states/phases of matter: solid, liquid, gas. 

 Construct visual models of the molecular structure of a solid, liquid, and gas. 

 Describe the relationship between thermal energy and the changing states of matter. 

 Calculate the physical properties of matter: density, buoyancy, pressure 
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 Classify substances as acids, bases, or solutions. 

 Utilize litmus paper and a pH scale accurately/effectively  

 Investigate the properties of common acids and bases used in cooking/cleaning 

 Determine the relative strength of acids and bases and explain how those properties determine 

their inclusion within a recipe 

 Utilize educational technology/tools to support the problem solving process 

 Solve real world application problems  

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/simulations 

 Discussions/explanation of scientific method  

 Collaborative learning opportunities 

 Individual practice 

 Tests/quizzes 

 Homework assignments 

 Comprehension checkpoints 

 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/modelcurriculum 

 

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/modelcurriculum
http://www.khanacademy.org/
http://www.p21.org/
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Unit Overview  
Content Area:                          Science 

Unit Title:                                 Unit 2-Energy 

Target Course/Grade Level:  6th-8th  

Unit Summary:  Students will explore forms of energy (kinetic, potential, thermal, solar, magnetic, 

and electrical) and the impact energy has on triggering change within a system, in addition to acquiring 

a deeper understanding of how energy is transferred.   

Unit Rationale:  This unit will expand students’ knowledge of energy usage and the role energy plays 

on one’s health and well-being, in addition to its influence on technology and the usage of everyday 

machines.  Furthermore, this unit will educate students on the importance of conserving energy and 

specific strategies to reinforce this concept within their daily lifestyle.   

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 Generation 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 through 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-PS3-1. Construct and interpret graphical displays of data to describe 

the relationships of kinetic energy to the mass of an object 

and to the speed of an object. [Clarification Statement: 

Emphasis is on descriptive relationships between kinetic energy 

and mass separately from kinetic energy and speed. Examples 

could include riding a bicycle at different speeds, rolling different 

sizes of rocks downhill, and getting hit by a whiffle ball versus a 

tennis ball.] 

MS-PS3-2. Develop a model to describe that when the arrangement of 

objects interacting at a distance changes, different amounts of 

potential energy are stored in the system. [Clarification 

Statement: Emphasis is on relative amounts of potential energy, 

not on calculations of potential energy. Examples of objects 

within systems interacting at varying distances could include: the 

Earth and either a roller coaster cart at varying positions on a hill 

or objects at varying heights on shelves, changing the 

direction/orientation of a magnet, and a balloon with static 

electrical charge being brought closer to a classmate’s hair. 

Examples of models could include representations, diagrams, 

pictures, and written descriptions of systems.] [Assessment 

Boundary: Assessment is limited to two objects and electric, 

magnetic, and gravitational interactions.] 

MS-PS3-3. Apply scientific principles to design, construct, and test a 

device that either minimizes or maximizes thermal energy 

transfer.* [Clarification Statement: Examples of devices could 

include an insulated box, a solar cooker, and a Styrofoam cup.] 

[Assessment Boundary: Assessment does not include calculating 

the total amount of thermal energy transferred.] 

MS-PS3-4. Plan an investigation to determine the relationships among 

the energy transferred, the type of matter, the mass, and the 

change in the average kinetic energy of the particles as 

measured by the temperature of the sample. [Clarification 

Statement: Examples of experiments could include comparing 

final water temperatures after different masses of ice melted in 

the same volume of water with the same initial temperature, the 

temperature change of samples of different materials with the 

same mass as they cool or heat in the environment, or the same 

material with different masses when a specific amount of energy 
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is added.] [Assessment Boundary: Assessment does not include 

calculating the total amount of thermal energy transferred.] 

MS-PS3-5. Construct, use, and present arguments to support the claim that 

when the kinetic energy of an object changes, energy is 

transferred to or from the object. [Clarification Statement: 

Examples of empirical evidence used in arguments could include 

an inventory or other representation of the energy before and after 

the transfer in the form of temperature changes or motion of 

object.] [Assessment Boundary: Assessment does not include 

calculations of energy.]   

Unit Essential Questions 

 What is the main source of 

energy? 

 How do we know things 

are made up of energy? 

 What are the different 

forms of energy and how 

do they travel? 

 What current technologies 

are used to capture solar 

energy and what is the 

purpose of this process? 

 What happens to the total 

amount of energy when 

energy transformations 

happen in a system? 

 How do you determine the 

efficiency of a machine? 

Unit Enduring Understandings 

 The Sun is the main source of energy. 

 Energy takes on many forms. 

 Energy cannot be created from nothing, instead it is 

converted. 

 Energy is never lost, only transferred from place to place. 

 The workings of the universe depend on energy flowing 

and changing back and forth from one form to another. 

 Conserving energy is essential for saving resources, 

especially money. 

 

 

Unit Learning Targets   

Students will ... 

 Identify different forms of energy. 

 Explain how light energy from the sun impacts the Earth.  

 Describe how the workings of the universe are directly affected by the flow/transfer of energy. 

 Define kinetic energy and potential energy. 

 Compare and contrast daily energy use in different energy units. 

 Explain current technologies used to capture solar energy for the purposes of converting it into 

electrical energy. 

 Describe the origin of energy, how it is converted, and how it travels when operating everyday 

machines.   

 Describe the relationship between power and work.   

 Calculate the efficiency of a working machine. 

 Identify the risks and benefits of utilizing wind power. 

 Employ strategies to conserve energy within their surrounding environment. 

 Utilize educational technology/tools to support the problem solving process 

 Solve real world application problems  
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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/simulations 

 Discussions/explanation of scientific method  

 Collaborative learning opportunities 

 Individual practice 

 Tests/quizzes 

 Homework assignments 

 Comprehension checkpoints 

 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/modelcurriculum 

 

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/modelcurriculum
http://www.khanacademy.org/
http://www.p21.org/
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Unit Overview  
Content Area:                          Science 

Unit Title:                                 Unit 3-Motion and Stability: Forces and Interactions 

Target Course/Grade Level:  6th-8th  

Unit Summary:  Students will explore the underlying principles of Newton’s Laws of Motion and the 

cause and effect relationship between motion and forces.  Specifically, students will expand their 

understanding of energy as being the “driving force” responsible for the change of motion.    

Unit Rationale:  This unit will maximize students’ exposure to mathematical processes to help explain 

the mathematical and scientific workings behind everyday life experiences. 

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 Generation 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 through 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-PS2-1. 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, 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.] 

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. [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-PS2-3. 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-PS2-4. 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-PS2-5. 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. [Clarification 

Statement: Examples of this phenomenon could include the interactions 
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of magnets, electrically-charged strips of tape, and electrically-charged 

pith balls. Examples of investigations could include first-hand 

experiences or simulations.] [Assessment Boundary: Assessment is 

limited to electric and magnetic fields, and limited to qualitative 

evidence for the existence of fields.] 

Unit Essential Questions 

 How can energy be 

transferred from one 

material to another? 

 What happens to a 

material when 

energy is transferred 

to it? 

 What happens to the 

speed of an object 

as if falls freely? 

 How can changing 

force or mass affect 

the acceleration of 

an object? 

 What impact does 

Earth’s gravity play 

on moving objects? 

 When is friction 

useful? 

Unit Enduring Understandings 

 Physical science is all about relationships between variables. 

 Changes in motion are the direct result of a transfer of energy. 

 Energy is transferred to matter through the action of forces. 

 Only forces has the ability to change motion. 

 There are a variety of forces, each responsible for the transfer 

of different forms of energy. 

 Forces can act at a distance. 

 

 

Unit Learning Targets   

Students will ... 

 Identify types of forces, the way they are created, and the impact they have on altering motion 

 Calculate the speed of an object when given distance and time. 

 Calculate acceleration when given the change of speed and the change of time. 

 Identify types of friction and the benefits they pose in everyday life. 

 Compare the motion of an object acted on by balanced and unbalanced forces in a given 

specific scenario. 

 Describe action-reaction forces common in everyday life experiences. 

 Create graphs to visually depict the act of motion via the relationship between variables 

 Utilize educational technology/tools to support the problem solving process 

 Solve real world application problems  

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/simulations 

 Discussions/explanation of scientific method  

 Collaborative learning opportunities 

 Individual practice 

 Tests/quizzes 

 Homework assignments 

 Comprehension checkpoints 

 Application/generalization of skills 

 Notes 
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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/modelcurriculum 

 

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/modelcurriculum
http://www.khanacademy.org/
http://www.p21.org/
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Unit Overview  
Content Area:                          Science 

Unit Title:      Unit 4-Waves and Their Applications in Technologies for Information Transfer 

Target Course/Grade Level:  6th-8th  

Unit Summary:  Students will explore various forms of waves such as water, sound, and light waves.  

Specifically, students will analyze simple models of waves as a means of identifying how the 

amplitude of waves are directly related to the energy of a wave.  Utilizing these models, students will 

understand how waves are reflected, absorbed, or transmitted through various materials.   

Unit Rationale:  This unit will enhance students’ understanding of how visual and auditory 

information is processed, allowing them to better conceptualize everyday life activities such as 

listening to music, watching television, or even sending a text message.  Such an understanding will 

help students determine how waves are utilized for communication purposes to encode and transmit 

information.   

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 Generation 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 through 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-PS4-1. Use mathematical representations to describe a simple model for 

waves that includes how the amplitude of a wave is related to the 

energy in a wave. [Clarification Statement: Emphasis is on describing 

waves with both qualitative and quantitative thinking.] [Assessment 

Boundary: Assessment does not include electromagnetic waves and is 

limited to standard repeating waves.] 

MS-PS4-2. Develop and use a model to describe that waves are reflected, 

absorbed, or transmitted through various materials. [Clarification 

Statement: Emphasis is on both light and mechanical waves. Examples 

of models could include drawings, simulations, and written 

descriptions.] [Assessment Boundary: Assessment is limited to 

qualitative applications pertaining to light and mechanical waves.] 

MS-PS4-3. Integrate qualitative scientific and technical information to support 

the claim that digitized signals are a more reliable way to encode 

and transmit information than analog signals. [Clarification 

Statement: Emphasis is on a basic understanding that waves can be 

used for communication purposes. Examples could include using fiber 

optic cable to transmit light pulses, radio wave pulses in wifi devices, 

and conversion of stored binary patterns to make sound or text on a 

computer screen.] [Assessment Boundary: Assessment does not include 

binary counting. Assessment does not include the specific mechanism of 

any given device.] 

Unit Essential Questions 

 

 What is a wave? 

 What are different 

types of waves? 

 Why/how do waves 

travel? 

 How can you 

calculate the speed 

of a wave? 

 What are the four 

types of interactions 

waves encounter? 

 

 

Unit Enduring Understandings 

 Waves are traveling forms of energy because they can change 

motion. 

 Waves carry information and are used in many technologies 

because they carry information quickly over great distances. 

 All information processed by humans’ eyes and ears come 

from waves. 

 The speed of a wave is different from the speed of a moving 

object. 

 When waves hits an object or a surface, reflection, refraction, 

diffraction, or absorption happens. 

 The speed of light is different than the speed of sound.   

 Eyes create a sense of color by responding to red, green, or 

blue light. 

 Light is necessary for photosynthesis. 
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 What are 

constructive and 

destructive 

interferences waves 

encounter? 

 How do we know 

sound is a wave? 

 What is the Doppler 

Effect? 

 What creates color? 

 How does the 

human eye process 

light/color? 

 What is the 

difference between 

reflection and 

refraction? 

 Why are plants 

green in color? 

 

 

Unit Learning Targets   

Students will ... 

 Describe what a wave is and various forms of waves. 

 Identify the following properties of waves: frequency, wavelength, and amplitude. 

 Construct and examine models of waves to identify four interactions of waves. 

 Explain the effects of waves hitting an object or surface: reflection, refraction, diffraction, 

absorption. 

 Compare and contrast the speed of sound waves traveling through liquids, solids, and gases.   

 Explain the Doppler Effect in real life situations. 

 Describe how colors compare in the light versus in the dark. 

 Demonstrate the process of reflection and refraction. 

 Explain how light is necessary for the process of photosynthesis. 

 Utilize educational technology/tools to support the problem solving process 

 Solve real world application problems  

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/simulations 

 Discussions/explanation of scientific method  

 Collaborative learning opportunities 

 Individual practice 

 Tests/quizzes 

 Homework assignments 

 Comprehension checkpoints 

 Application/generalization of skills 

 Notes 
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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/modelcurriculum 

 

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/modelcurriculum
http://www.khanacademy.org/
http://www.p21.org/
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Content Area 

Unit Name 

English Language Arts, Mathematics, Science, Social Studies, World 

Language, Practical and Fine Arts, Business 

Interdisciplinary 

Connections 

Mathematics, Technology, and English Arts, Science 

Core 

Instructional 

Materials  

including digital 

tools 

Textbooks, Classroom Resources, Digital Tools 

21st Century 

Themes and 

Skills 
 

 

For information related to the 12 Career Ready Practices follow the links 

below:  

 

http://www.state.nj.us/education/cccs/2014/career/CareerReadyPractices.pdf 

 

Personal Financial Literacy 9.1 

http://www.state.nj.us/education/cccs/2014/career/91.pdf  

 

Career Awareness, Exploration, and Preparation 9.2 

http://www.state.nj.us/education/cccs/2014/career/92.pdf  

 

Career and Technical Education 9.3 

http://www.state.nj.us/education/cccs/2014/career/93.pdf  

 

8.1 Educational 

Technology 
 

8.2 Technology 

Education, 

Engineering, 

Design, and 

Computational 

Thinking - 

Programming 
 

 

 

K-2:  Navigate provided URL’S, Use basic word processing to create and 

illustrate a simple story, Work collaboratively with peers on project, Use 

digital tools to explore an issue and design solution for a problem, Identify 

how technology improves life, Use digital tools to design an approach to 

solving problems. 

 

3-5:  Peers collaborate to produce text about current events; Understand the 

consequences for inappropriate use of technology and social media, Apply 

engineering designs to data collection and solutions, Understand how 

technology evolves based on need and cultural influences. 

 

6-8: Select appropriate technology and applications to create publication on 

global topic, Use technology and social media responsibly, Employ a wide 

range of digital resources to collect data and form solutions, Identify the 

forces that come into play for further development of technology; apply 

engineering design process to real world problems. 

 

9-12:  Create and edit multi-page document for public presentation. 

 

 

 

 

 

http://www.state.nj.us/education/cccs/2014/career/CareerReadyPractices.pdf
http://www.state.nj.us/education/cccs/2014/career/91.pdf
http://www.state.nj.us/education/cccs/2014/career/92.pdf
http://www.state.nj.us/education/cccs/2014/career/93.pdf
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Considerations for classified students: 

 

Classroom Instruction: 

 All instruction for classified students will be guided by the students’ Individualized 

Education Plan (IEP). 

 Regular education teachers will be responsible for differentiating instruction for classified 

students based on the instructional modifications listed in the IEP. 

 In the case of General Education - Supported Instruction (GE-SI) Classes, the special 

education teacher will be responsible for support in modifying the curriculum for the 

students, informing the class room teacher of the modifications, and directing 

instructional aide(s) to provide support accordingly. 

 Grading will be done collaboratively by the regular and special education teachers.  

 

Modifications: 

 Modifications include but are not limited to: 

Extra time for assignments, modified classwork/homework assignments based on 

disability, preferential seating, study guides, copies of class notes, assistive technology 

and rewording/repeating or clarifying directions.   

 

In-class Assessments: 

 All assessments are to be in line with students’ IEPs.  In-class support teachers should 

modify tests for classified students.  Tests may be given in the regular education 

classroom or completed with the inclusion teacher in another location with additional 

time. Students may be tested separately according to the IEP. 

 Assessment grades may be modified based on a student’s disability and in accordance 

with their IEP.   

 

Considerations for English Language Learners (ELLs): 

 

Classroom Instruction: 

 Instruction for ESL students will be guided by their WIDA English Language Proficiency 

level.  Teachers should receive this level from the ESL teacher assigned to the building. 

 General education teachers will be responsible for differentiating instruction for ELLs 

with the assistance of the ESL teacher that promotes language, literacy and content 

learning. 

 Sheltered Instruction Observation Protocol (SIOP)  

http://siop.pearson.com/about-siop/  

The following 8 components provide all teachers with lesson planning and instructional 

strategies that support language and learning goals for all students.  This approach to 

teaching aligns with preparing students with college and career ready skills. 

The SIOP Model components:  

1. Lesson Preparation  

2. Building Background  

3. Comprehensible Input   

4. Strategies   

5. Interaction   

http://siop.pearson.com/about-siop/
http://www.youtube.com/v/o5xK5gP_Tbw?version=3&hl=en_US
http://www.youtube.com/v/mTnHonxao70?version=3&hl=en_US
http://www.youtube.com/v/rhYI3w5I0EA?version=3&hl=en_US
http://www.youtube.com/v/GjOrFN6PEDg?version=3&hl=en_US
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6. Practice and Application  

7. Lesson Delivery  

8. Review and Assessment 

 In the case of Content-Based ESL (CBE), the ESL teacher and the general education 

teacher will be responsible for identifying language objectives and additional 

instructional strategies that improve proficiency in English and academic success of 

ELLs.  Instructional strategies and the necessary scaffolds to promote student learning 

will be shared with the general education teacher for daily lessons that are aligned to 

District Curricula, CCSS, and WIDA Standards.  The general Education teacher and ESL 

teacher will be co-teachers for a pre-determined amount of classroom instruction. 

 Grading will be done collaboratively by the regular and ESL teachers.  

 

Modifications:  The following are possible modifications but are not limited to this list –  

 Direct instruction, small group or pullout, about the contrasting letter sound 

correspondences, syllabication patterns and morphology in English supported with 

connections to their native language, native language text and/or resources, graphic 

organizers, visuals, sentence starters/ sentence frames, cloze activities, modeling, working 

with a partner, timeline and phrase wall and adapted text (in English) or specific sections 

of the original text, highlighted/bold-faced words within text. 

 Draw pictures instead of writing/speaking.  

 Match drawings with new vocabulary that might correspond. 

 Work in small group or pairs with their English Only (EOs) peers for authentic content 

language talk and grade level modeling. 

 Write simple sentences instead of complex sentences that demonstrates an understanding 

of academic language particular to specific content.  

 Match simple sentences with new vocabulary that might apply to edit sentences. 

 Have students provide examples/explanations of main idea in simple sentences.  Revisions 

show an attempt to improve Language Control by embedding academic content 

vocabulary and Linguistic Complexity by expanding and varying sentence structures and 

using correct punctuation. 

 Draw pictures instead of writing/speaking about seasonal changes.  Match drawings with 

new vocabulary (adjective word wall, content word walls) that might correspond. 

 Provide multiple opportunities for authentic speech acts to practice language skills and 

develop English fluency. 

 Total Physical Response (TPR) to model critical thinking skills like analyze and 

synthesize. 

 Study Guides 

 

In Class Assessments: 

 All formative and summative assessments will include modifications that support 

student’s English Proficiency level. ESL teachers will collaborate with regular education 

teachers to provide appropriate differentiation for assessing ELLs. 

 

 

 

 

http://www.youtube.com/v/hUrQr4GBg0g?version=3&hl=en_US
http://www.youtube.com/v/GGFTlmJmdmw?version=3&hl=en_US
http://www.youtube.com/v/sXkCZcPGxwE?version=3&hl=en_US
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Considerations for At Risk Students: 

 

 At Risk students are identified by the I&RS committee in each school.  The committee 

works to understand the reasons behind the student’s low performance level in school and 

to create and implement a plan that is carried out by a variety of staff members in the 

building. 

 Teachers with At Risk students are notified by the I&RS committee and provided with a 

copy of the plan and a timeframe for assessing the growth of the student.  There are 

academic as well as behavioral goals that are listed for the students with recommended 

strategies unique to each individual. 

 Classroom teachers are to follow the plan using instructional strategies that will help the 

student improve his/her performance while applying appropriate behavioral strategies 

consistent with the needs of the student. 

 Teachers will report student progress to the I&RS committee within the specified 

timeframe for the plan. 

 

Classroom instruction: 

 Teachers will use differentiated instruction for At Risk students as they do for all students 

in their class.  The strategies would be guided by the I&RS plan and be consistent with 

the student’s ability and learning modality.  

 

Modifications:  

 Clarify all assignments and place specific timeframes for completion.  Provide student 

with opportunity for one on one time for clarification. 

 Set clear expectations for all assignments, in and outside of class.  Keep expectations 

within the framework of the I&RS plan. 

 Use positive reinforcement for all successes.  Hold student to defined consequences for 

not completing work. 

 Provide time outside the normal class time for completion of work.  Not completing 

assignments is unacceptable, all assignments will be completed. 

 

In Class Assessments: 

 At Risk students should receive any modifications listed in their I&RS plan.  

 If necessary, students should be provided with extended time to complete assessments. 

 

Considerations for Gifted Students: 

 Teachers will use differentiated instruction for Gifted Students as they do for all students 

in their class. 

 Assignments and assessments can be planned and implemented with input from the 

student. 

 Gifted students will be provided with the opportunity to demonstrate their knowledge 

through a variety of platforms. 

 Teachers will have the latitude to provide assignments with the individual student’s 

ability in mind.  

 


