
 Unit 1 - Why Don’t We Fall Through the Floor? 

 45 instruc�onal days 

 New Jersey Student Learning Standards Science 
 HS-PS1-1  : Use the periodic table as a model to predict  the rela�ve proper�es of elements based on the pa�erns of electrons in the outermost 
 energy level of atoms.  [Clarifica�on Statement: Examples  of proper�es that could be predicted from pa�erns could include reac�vity of metals, 
 types of bonds formed, numbers of bonds formed, and reac�ons with oxygen.] [Assessment Boundary: Assessment is limited to main group 
 elements. Assessment does not include quan�ta�ve understanding of ioniza�on energy beyond rela�ve trends.] 

 HS-PS1-3  : Plan and conduct an inves�ga�on to gather  evidence to compare the structure of substances at the bulk scale to infer the strength of 
 electrical forces between par�cles.  [Clarifica�on  Statement: Emphasis is on understanding the strengths of forces between par�cles, not on 
 naming specific intermolecular forces (such as dipole-dipole). Examples of par�cles could include ions, atoms, molecules, and networked 
 materials (such as graphite). Examples of bulk proper�es of substances could include the mel�ng point and boiling point, vapor pressure, and 
 surface tension.] [Assessment Boundary: Assessment does not include Raoult’s law calcula�ons of vapor pressure.] 

 HS-PS2-4  : Use mathema�cal representa�ons of Newton’s  Law of Gravita�on and Coulomb’s Law to describe and predict the gravita�onal and 
 electrosta�c forces between objects.  [Clarifica�on  Statement: Emphasis is on both quan�ta�ve and conceptual descrip�ons of gravita�onal and 
 electric fields.] [Assessment Boundary: Assessment is limited to systems with two objects.] 

 HS-PS2-6  : Communicate scien�fic and technical informa�on  about why the molecular-level structure is important in the func�oning of designed 
 materials.*  [Clarifica�on Statement: Emphasis is  on the a�rac�ve and repulsive forces that determine the func�oning of the material. Examples 
 could include why electrically conduc�ve materials are o�en made of metal, flexible but durable materials are made up of long chained 
 molecules, and pharmaceu�cals are designed to interact with specific receptors.] [Assessment Boundary: Assessment is limited to provided 
 molecular structures of specific designed materials.] 

 HS-PS3-2  : Develop and use models to illustrate that  energy at the macroscopic scale can be accounted for as a combina�on of energy associated 
 with the mo�on of par�cles (objects) and energy associated with the rela�ve posi�ons of par�cles (objects). [  Clarifica�on Statement: Examples 
 of phenomena at the macroscopic scale could include the conversion of kine�c energy to thermal energy, the energy stored due to posi�on of an 
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 object above the earth, and the energy stored between two electrically-charged plates. Examples of models could include diagrams, drawings, 
 descrip�ons, and computer simula�ons.] 

 HS-PS3-5  : Develop and use a model of two objects interac�ng  through electric or magne�c fields to illustrate the forces between objects and the 
 changes in energy of the objects due to the interac�on.  [Clarifica�on Statement: Examples of models could  include drawings, diagrams, and 
 texts, such as drawings of what happens when two charges of opposite polarity are near each other.] [Assessment Boundary: Assessment is 
 limited to systems containing two objects.] 

 Science and Engineering Prac�ces 
 Developing and Using Models 

 ●  Use a model to predict the rela�onships between systems or between components of a system (HS-PS1-1). 
 ●  Develop and use a model based on evidence to illustrate the rela�onships between systems or between components of a system. 

 (HS-PS3-2, HS-PS3-5) 

 Planning and Carrying Out Inves�ga�ons 
 ●  Plan and conduct an inves�ga�on individually and collabora�vely to produce data to serve as the basis for evidence, and in the design: 

 decide on types, how much, and accuracy of data needed to produce reliable measurements and consider limita�ons on the precision of 
 the data (e.g., number of trials, cost, risk, �me), and refine the design accordingly. (HS-PS1-3) 

 Using Mathema�cs and Computa�onal Thinking 
 ●  Use mathema�cal representa�ons of phenomena to describe explana�ons. (HS-PS2-4) 

 Science Models, Laws, Mechanisms, and Theories Explain Natural Phenomena 
 ●  Theories and laws provide explana�ons in science. (HS-PS2-4) 
 ●  Laws are statements or descrip�ons of the rela�onships among observable phenomena. (HS-PS2-4) 

 Obtaining, Evalua�on, and Communica�ng Informa�on 
 ●  Communicate scien�fic and technical informa�on (e.g., about the process of development and the design and performance of a 

 proposed process or system) in mul�ple formats (including oral, graphical, textual and mathema�cal). (HS-PS2-6) 
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 Disciplinary Core Ideas 
 PS1.A: Structure and Proper�es of Ma�er 

 ●  Each atom has a charged substructure consis�ng of a nucleus, which is made of protons and neutrons, surrounded by electrons. 
 (HS-PS1-1) 

 ●  The periodic table orders elements horizontally by the number of protons in the atom’s nucleus and places those with similar chemical 
 proper�es in columns. The repea�ng pa�erns of this table reflect pa�erns of outer electron states. (HS-PS1-1) 

 ●  The structure and interac�ons of ma�er at the bulk scale are determined by electrical forces within and between atoms. (HS-PS1-3) 

 PS2.B: Types of Interac�ons 
 ●  Newton’s law of universal gravita�on and Coulomb’s law provide the mathema�cal models to describe and predict the effects of 

 gravita�onal and electrosta�c forces between distant objects. (HS-PS2-4) 
 ●  Forces at a distance are explained by fields (gravita�onal, electric, and magne�c) permea�ng space that can transfer energy through 

 space. Magnets or electric currents cause magne�c fields; electric charges or changing magne�c fields cause electric fields. (HS-PS2-4) 
 ●  A�rac�on and repulsion between electric charges at the atomic scale explain the structure, proper�es, and transforma�ons of ma�er, as 

 well as the contact forces between material objects. (HS-PS2-6) 

 PS3.A: Defini�ons of Energy 
 ●  Energy is a quan�ta�ve property of a system that depends on the mo�on and interac�ons of ma�er and radia�on within that system. 

 There is a single quan�ty called energy due to the fact that a system’s total energy is conserved, even as, within the system, energy is 
 con�nually transferred from one object to another and between its various possible forms. (HS-PS3-2) 

 ●  At the macroscopic scale, energy manifests itself in mul�ple ways, such as in mo�on, sound, light, and thermal energy. (HS-PS3-2) 
 ●  These rela�onships are be�er understood at the microscopic scale, at which all of the different manifesta�ons of energy can be modeled 

 as a combina�on of energy associated with the mo�on of par�cles and energy associated with the configura�on (rela�ve posi�on of the 
 par�cles). In some cases the rela�ve posi�on energy can be thought of as stored in fields (which mediate interac�ons between par�cles). 
 This last concept includes radia�on, a phenomenon in which energy stored in fields moves across space. (HS-PS3-2) 

 PS3.C: Rela�onship Between Energy and Forces 
 ●  When two objects interac�ng through a field change rela�ve posi�on, the energy stored in the field is changed. (HS-PS3-5) 

 BOE Approved September 2020 



 Crosscu�ng Concepts 
 Pa�erns 

 ●  Different pa�erns may be observed at each of the scales at which a system is studied and can provide evidence for causality in 
 explana�ons of phenomena. (HS-PS1-1, HS-PS1-3, HS-PS2-4) 

 Structure and Func�on 
 ●  Inves�ga�ng or designing new systems or structures requires a detailed examina�on of the proper�es of different materials, the 

 structures of different components, and connec�ons of components to reveal its func�on and/or solve a problem. (HS-PS2-6) 

 Energy and Ma�er 
 ●  Energy cannot be created or destroyed; it only moves between one place and another place, between objects and/or fields, or between 

 systems. (HS-PS3-2) 

 Cause and Effect 
 ●  Cause and effect rela�onships can be suggested and predicted for complex natural and human-designed systems by examining what is 

 known about smaller scale mechanisms within the system. (HS-PS3-5) 

 Ra�onale and Transfer Goals  : 

 The purpose of this unit is to have students gain an understanding of how microscopic par�cles can have an effect on macroscopic objects. 
 Students will review atoms and their structure in order to gain an understanding of how field forces are created.  Students will then gain an 
 understanding of how the strength of a field force is determined by the mass (gravita�onal field) or the amount of charge (electrosta�c field) and 
 how far away from the source of the field an object is.  Students will then be able to apply what they learned about atomic composi�on dn field 
 forces to answer the main idea of why we don’t fall through the floor. 

 Enduring Understandings: 

 ●  All ma�er is made up of atoms. 
 ●  Atoms have a posi�vely charged nucleus and are surrounded by nega�vely charged electrons. 
 ●  Gravita�on is the result of the a�rac�on between all mass/ma�er. 
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 ●  An electric force is a universal force that exists between any two charged objects. 
 ●  All charged objects have electric fields. 
 ●  As distance increases, the strength of a field will exponen�ally decrease. 

 Essen�al Ques�ons  : 

 ●  Why are people on Earth stuck here while astronauts appear to be weightless? [  Phenomena  ] 
 ●  How does the weight (force of gravity) of an astronaut of a specific mass change at specific distances from Earth as the shu�le moves 

 away from the Earth? [  Phenomena  ] 
 ●  How can an object exert a force on another object without touching it? [  Phenomena  ] 
 ●  Why do you get shocked when you get out of your car in the winter? [  Phenomena  ] 

 Content/Objec�ves  Instruc�onal Ac�ons 

 Content 

 What students will know 

 Skills 

 What students will be able to do 

 Ac�vi�es/Strategies 

 How we teach content and skills 

 Evidence (Assessments) 

 How we know students have learned 

 ●  A posi�vely-charged 
 nucleus is composed of 
 both protons and 
 neutrons, surrounded by 
 nega�vely-charged 
 electrons. 

 ●  The difference in the 
 number of protons and 
 electrons in an atom will 
 determine the electric 
 charge of an atom. 

 ●  The strength of a force 
 decreases as you move 

 ●  Use the periodic table to 
 predict pa�erns of 
 behavior of the elements 
 based on the a�rac�on 
 and repulsion between 
 electrically charged 
 par�cles and the pa�erns 
 of outermost electrons 
 that determine the 
 typical reac�vity of an 
 atom. 

 ●  Describe why the data 
 about bulk proper�es 

 ●  Create an ac�vity based 
 around an interac�ve 
 periodic table [  link  ] that 
 will allow students to 
 determine how two 
 atoms will interact with 
 one another due to their 
 respec�ve electric fields. 

 ●  Using the PhET simula�on 
 [  link  ], show how an 
 imbalance of protons and 
 electrons will cause a net 
 charge and how these net 

 ●  Students will be able to 
 determine whether any 
 two atoms in close 
 proximity to each other 
 will a�ract and repel. 

 ●  Students will be able to 
 answer a ques�on that 
 explains the transfer of 
 electrons between two 
 objects and explain the 
 net charge on each object 
 a�er the transfer. 
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https://www.youtube.com/watch?v=FO_Ox_dH0M8
https://www.youtube.com/watch?v=E3l_U-LduuI
https://thewonderofscience.com/phenomenon/2018/7/9/programmable-droplets-from-mit
https://www.youtube.com/watch?v=4S0EBxT60pw
https://www.ptable.com/#Property/State
https://phet.colorado.edu/en/simulation/balloons-and-static-electricity


 further away from the 
 source of a field. 

 ●  The molecular level 
 structure of a material is 
 important in the effect on 
 a macroscopic object. 

 ●  Changes in the rela�ve 
 posi�on of objects in a 
 field can affect the energy 
 of the field. 

 would provide 
 informa�on about 
 strength of the electrical 
 forces between the 
 par�cles of the chosen 
 substance. 

 ●  Correctly use the given 
 mathema�cal formulas to 
 predict the gravita�onal 
 force between objects or 
 predict the electrosta�c 
 force between charged 
 objects. 

 ●  Iden�fy and 
 communicate the 
 evidence for why 
 molecular level structure 
 is important in how the 
 structure and proper�es 
 of ma�er determine the 
 func�on of a material. 

 ●  Develop a model in which 
 they iden�fy and describe 
 the relevant components 
 to illustrate the forces 
 and changes in energy 
 involved when two 
 objects interact. 

 charges react to other 
 objects with a net charge. 

 ●  Calculate the strength of 
 the gravita�onal force 
 based on parameters 
 given such as in this PhET 
 simula�on [  link  ]. 

 ●  Using a simula�on such as 
 this one from PhET [  link  ] 
 students describe how 
 outer-level electrons can 
 cause two solid objects to 
 not pass through one 
 another. 

 ●  Using this PhET 
 simula�on [  link  ], 
 understand what is meant 
 by the term voltage and 
 how it describes a change 
 in energy based on the 
 loca�on to the source of a 
 field. 

 ●  Students will be able to 
 use Newton’s LAw of 
 Gravita�on equa�on and 
 Coulomb’s Law equa�on 
 to solve for unknown 
 variables within the 
 equa�ons. 

 ●  Students will be able to 
 answer the unit ques�on, 
 why don’t we fall through 
 the floor? 

 ●  Students will be able to 
 explain what happens to 
 the energy of an object as 
 it moves closer to or 
 further from the source 
 of a field correctly. 

 ●  Physics Unit 1 Benchmark 
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https://phet.colorado.edu/en/simulation/gravity-force-lab
https://phet.colorado.edu/en/simulation/friction
https://phet.colorado.edu/en/simulation/charges-and-fields
https://docs.google.com/document/d/1cSdV9GbGX5SXWxqDdbGnlfUHvaVcMDFmkfgjJCrw7mE/edit?usp=sharing


 Spiraling for Mastery 

 Content or Skill for this Unit  Spiral Focus from Previous Unit  Instruc�onal Ac�vity 

 ●  Each pure substance has 
 characteris�c physical and chemical 
 proper�es that can be used to 
 iden�fy it. 

 ●  The total number of each type of 
 atom is conserved, and thus the mass 
 does not change. 

 ●  For any pair of interac�ng objects, 
 the force exerted by the first object 
 on the second object is equal in 
 strength to the force that the second 
 object exerts on the first, but in the 
 opposite direc�on. 

 ●  Electric and magne�c forces can be 
 a�rac�ve or repulsive, and their sizes 
 depend on the magnitudes of the 
 charges, currents, or magne�c 
 strengths involved and on the 
 distances between the interac�ng 
 objects. 

 ●  A system of objects may also contain 
 stored energy, depending on their 
 rela�ve posi�ons. 

 ●  When two objects interact, each one 
 exerts a force on the other that can 

 ●  Develop models to describe 
 the atomic composi�on of 
 simple molecules and 
 extended structures. 

 ●  Develop and use a model to 
 describe how the total 
 number of atoms does not 
 change in a chemical reac�on 
 and thus mass is conserved. 

 ●  Construct and present 
 arguments using evidence to 
 support the claim that 
 gravita�onal interac�ons are 
 a�rac�ve and depend on the 
 masses of interac�ng objects. 

 ●  Conduct an inves�ga�on and 
 evaluate the experimental 
 design to provide evidence 
 that fields exist between 
 objects exer�ng forces on 
 each other even though the 
 objects are not in contact. 

 ●  Develop a model to describe 
 that when the arrangement 
 of objects interac�ng at a 
 distance changes, different 

 ●  Review of the structure of the atom and the 
 proper�es of the atom. 

 ●  Review of Newton’s Laws of Mo�on. 
 ●  Review of the types of reac�ons that can occur 

 between electric charges and magne�c poles. 
 ●  A review of kine�c and poten�al energy and 

 what they represent. 
 ●  A review of the gravita�onal force and its 

 purpose within the solar system. 
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 cause energy to be transferred to or 
 from the object. 

 ●  The solar system consists of the sun 
 and a collec�on of objects, including 
 planets, their moons, and asteroids 
 that are held in orbit around the sun 
 by its gravita�onal pull on them. 

 amounts of poten�al energy 
 are stored in the system. 

 ●  Construct, use, and present 
 arguments to support the 
 claim that when the kine�c 
 energy of an object changes, 
 energy is transferred to or 
 from the object. 

 ●  Develop and use a model of 
 the Earth-sun-moon system 
 to describe the cyclic pa�erns 
 of lunar phases, eclipses of 
 the sun and moon, and 
 seasons. 

 Key resources: 

 ●  OpenSTAX College Physics [  Link  ] 
 ●  WebAssign Homework [  Link  ] 
 ●  PhET Simula�ons [  Link  ] 
 ●  oPhysics [  Link  ] 
 ●  Physlet [  Link  ] 

 21  st  Century Life & Careers: 

 9.2.12.CAP.2: Develop college and career readiness skills by par�cipa�ng in opportuni�es such as structured learning experiences, 
 appren�ceships, and dual enrollment programs. 

 9.2.12.CAP.3: Inves�gate how con�nuing educa�on contributes to one's career and personal growth. 
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https://openstax.org/books/college-physics/pages/1-introduction-to-science-and-the-realm-of-physics-physical-quantities-and-units
http://webassign.net/
https://phet.colorado.edu/
https://ophysics.com/index.html
https://www.compadre.org/physlets/


 9.2.12.CAP.4: Evaluate different careers and develop various plans (e.g., costs of public, private, training schools) and �metables for achieving 
 them, including educa�onal/training requirements, costs, loans, and debt repayment. 

 Career Readiness, Life Literacies, & Key Skills: 

 9.4.12.CT.3: Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design a service learning ac�vity that 
 addresses a local or global issue (e.g., environmental jus�ce). 

 9.4.12.CT.4: Par�cipate in online strategy and planning sessions for course-based, school-based, or other projects and determine the strategies 
 that contribute to effec�ve outcomes. 

 9.4.12.GCA.1: Collaborate with individuals to analyze a variety of poten�al solu�ons to climate change effects and determine why some solu�ons 
 (e.g., poli�cal. economic, cultural) may work be�er than others. 

 9.4.12.IML.2: Evaluate digital sources for �meliness, accuracy, perspec�ve, credibility of the source, and relevance of informa�on, in media, data, 
 or other resources. 

 9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine op�mal design solu�ons. 

 9.4.12.IML.4: Assess and cri�que the appropriateness and impact of exis�ng data visualiza�ons for an intended audience. 

 9.4.12.IML.5: Evaluate, synthesize, and apply informa�on on climate change from various sources appropriately. 

 9.4.12.IML.6: Use various types of media to produce and store informa�on on climate change for different purposes and audiences with 
 sensi�vity to cultural, gender, and age diversity. 

 InterDisciplinary Connec�ons/Companion Standards: 
 NJSLS Math 
 HSN-Q.A.1 Use units as a way to understand problems and to guide the solu�on of mul�-step problems; choose and interpret units consistently 
 in formulas; choose and interpret the scale and the origin in graphs and data displays. (HS-PS1-3, HS-PS2-4, HS-PS2-6) 

 HSN-Q.A.2 Define appropriate quan��es for the purpose of descrip�ve modeling. (HS-PS2-4, HS-PS2-6) 
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http://www.science-live.org/teachers/NitrogenGame.html


 HSN-Q.A.3 Choose a level of accuracy appropriate to limita�ons on measurement when repor�ng quan��es. (HS-PS1-3) 

 NJSLS ELA 
 RST.9-10.7 Translate quan�ta�ve or technical informa�on expressed in words in a text into visual form (e.g., a table or chart) and translate 
 informa�on expressed visually or mathema�cally (e.g., in an equa�on) into words. (HS-PS1-1) 

 RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, a�ending to important dis�nc�ons the author makes 
 and to any gaps or inconsistencies in the account. (HS-PS1-3, HS-PS2-6) 

 WHST.9-12.7 Conduct short as well as more sustained research projects to answer a ques�on (including a self generated ques�on) or solve a 
 problem; narrow or broaden the inquiry when appropriate; synthesize mul�ple sources on the subject, demonstra�ng understanding of the 
 subject under inves�ga�on. (HS-PS1-3, HS-PS3-5) 

 WHST.11-12.8 Gather relevant informa�on from mul�ple authorita�ve print and digital sources, using advanced searches effec�vely; assess the 
 strengths and limita�ons of each source in terms of the specific task, purpose, and audience; integrate informa�on into the text selec�vely to 
 maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for cita�on. (HS-PS1-3, 
 HS-PS3-5) 

 WHST.9-12.9 Draw evidence from informa�onal texts to support analysis, reflec�on, and research. (HS-PS1-3, HS-PS3-5) 

 WHST.9-12.2 Write informa�ve/explanatory texts, including the narra�on of historical events, scien�fic procedures/ experiments, or technical 
 processes. (HS-PS2-6) 

 SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interac�ve elements) in presenta�ons to enhance 
 understanding of findings, reasoning, and evidence and to add interest. (HS-PS3-2, HS-PS3-5) 

 Companion Standards for ELA in Science and Technical Subjects: Reading 
 Key Ideas and Details 
 RST.11-12.1. Accurately cite strong and thorough evidence from the text to support analysis of science and technical texts, a�ending to precise 
 details for explana�ons or descrip�ons. 

 Integra�on of Knowledge and Ideas 
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 RST.11-12.7. Integrate and evaluate mul�ple sources of informa�on presented in diverse formats and media (e.g., quan�ta�ve data, video, 
 mul�media) in order to address a ques�on or solve a problem. 

 RST.11-12.8. Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and 
 corrobora�ng or challenging conclusions with other sources of informa�on. 

 RST.11-12.9. Synthesize informa�on from a range of sources (e.g., texts, experiments, simula�ons) into a coherent understanding of a process, 
 phenomenon, or concept, resolving conflic�ng informa�on when possible. 

 Companion Standards for ELA in Science and Technical Subjects: Wri�ng 
 Research to Build and Present Knowledge 
 WHST.11-12.7. Conduct short as well as more sustained research projects to answer a ques�on (including a self-generated ques�on) or solve a 
 problem; narrow or broaden the inquiry when appropriate; synthesize mul�ple sources on the subject, demonstra�ng an understanding of the 
 subject under inves�ga�on. 

 WHST.11-12.9. Draw evidence from informa�onal texts to support analysis, reflec�on, and research. 
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