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MONROE TOWNSHIP SCHOOLS 

VISION, MISSION, AND GOALS 

Vision Statement 

The Monroe Township Board of Education commits itself to all children by preparing them to reach their full potential and to 
function in a global society through a preeminent education. 

Mission Statement 

The Monroe Public Schools in collaboration with the members of the community shall ensure that all children receive an 
exemplary education by well trained committed staff in a safe and orderly environment. 

Goals 

Raise achievement for all students paying particular attention to disparities between subgroups. 

Systematically collect, analyze, and evaluate available data to inform all decisions. 

Improve business efficiencies where possible to reduce overall operating costs. 

Provide support programs for students across the continuum of academic achievement with an emphasis on those who are in the 
middle. 

Provide early interventions for all students who are at risk of not reaching their full potential. 

  



 
 

PHILOSOPHY 

Our philosophy is to provide students with a multitude of opportunities in which they can experience a quality education.  While our 
educational programs take into account the physical, social, and emotional needs of our students, the primary educational focus continues to 
be largely academic in nature.  We believe that students learn best when they are able to actively construct meaning.  Science is a process, a 
way of thinking about and investigating the world in which we live.  Emphasis in science is placed on students being actively engaged in real-
life problem solving.  We believe that learning is best experienced when it is student-centered and challenges the capacity to hypothesize, 
theorize and clearly articulate responses.  We recognize that students come to school with prior knowledge and pre-existing assumptions 
about the world around them.  We believe that the science curriculum should be problem and/or scenario based and allow students to 
interact with the content. 

The curriculum represents the expressions of educational ideas in practice.  Our curriculum is guided by the use of essential Questions 
and Big Ideas that help facilitate student-thought and content integration.  As our students continue to grow in an interconnected and 
changing world, it is our belief that they must become equipped to be global citizens by learning skills of effective cooperation and 
collaboration for global problem solving. 

STEM Academy 
  
            The Monroe Township High School STEM Academy (Science, Technology, Engineering, & Mathematics) is predicated on research that supports the 
creation of a rich, student-centered, inquiry-based, innovative learning community. Our STEM philosophy endeavors to incorporate a challenging, multi-
disciplinary-integrated curriculum model that is infused with a variety of real-world applications for global problem-solving. With the clear integration of 
the sciences, technology, engineering, and mathematics students can navigate through an interconnected framework of courses designed to expand 
conceptual understanding, promote critical thinking, and enhance scientificliteracy to support research and discovery. Our overarching goal is to foster a 
rigorous academic environment that is highly engaging, collaborative, and challenges each individual learner to become fully college and career ready for 
work in our global society. 

 EDUCATIONAL GOALS  

Physics is a science based on experimental observations. Physics is a required course at MTHS.  By taking this course, the student will fulfill this 
graduation requirement.  This course is not designed for students who plan to major in science.  This course will lead the students to a discovery of the 
mechanics of physics.  Course concepts support the understanding of physics in a logical and clear way through interesting, real-world applications. 
Students will utilize mathematics skills developed in their algebra course to problem solving and will consider “what if” scenarios to present sound 
arguments for their findings.  Students will gain rich content, collaborate, develop organizational and co-operational skills and will utilize technology to 
advance their understanding of the world around them and to become college and career ready. 



 
 

NJDOE: CORE CURRICULUM CONTENT STANDARDS 

A note about State Standards for Science 
 
The science standards referenced in this curriculum guide are the 2009 New Jersey Core Curriculum Content Standards for Science.  A complete copy of 
these standards may be found at:        http://www.nj.gov/education/aps/cccs/science 

This course is aligned with the students previous and current mathematics course work.  The Common Core State Standards for Mathematics were 
adopted by the state of New Jersey in 2010.  The mathematics standards referenced in this curriculum guide refer to these new standards and may be 
found in the Curriculum folder on the district servers.  A complete copy of the new Common Core State Standards for Mathematics and content standards 
may also be found at:                             http://www.corestandards.org/the-standards 

This course is also aligned with the 2010 Common CoreState Standards forEnglish Language Arts&Literacy in Science, and Technical Subjects.  The 
English Language Arts & Literacy standards referenced in this curriculum guide refer to these standards.  A complete copy of the new Common Core State 
Standards for English Language Arts&Literacy in Science, and Technical Subjects may also be found at:       http://www.corestandards.org/the-standards 

 

Physics – 2009 New Jersey Core Curriculum Content Standards for Science 

Big Idea I:  
Modeling  

5.1.12.A.2 
Develop and use mathematical, physical, and computational tools to build evidence-based models and to pose theories 
5.1.12.B.2 
Build, refine, and represent evidence-based models using mathematical, physical, and computational tools.  
5.1.12.C.2 
Use data representations and new models to revise predictions and explanations.  
5.1.12.D.2 
Represent ideas using literal representations, such as graphs, tables, journals, concept maps, and diagrams.  
 
Mathematics Common Core Standards 
Seeing Structure in Expressions A-SSE 
Interpret the structure of expressions 
Write expressions in equivalent forms to solve problems 
 
 
 
 

http://www.nj.gov/education/aps/cccs/science
http://www.corestandards.org/the-standards
http://www.corestandards.org/the-standards


 
 

Physics – 2009 New Jersey Core Curriculum Content Standards for Science 

Big Idea II:  
Data Collection 

5.1.12.A.3 
Use scientific principles and theories to build and refine standards for data collection, posing controls, and presenting evidence. 
5.1.12.B.1 
 Design investigations, collect evidence, analyze data, and evaluate evidence to determine measures of central tendencies, 
causal/correlational relationships, and anomalous data.  
5.1.12.B.2 
  Build, refine, and represent evidence-based models using mathematical, physical, and computational tools. 
 

 
 
 

Big Idea III:  
Patterns 

 
 
 
 
 
 
 
 
 
 

5.1.12.A.1 
Refine interrelationships among concepts and patterns of evidence found in different central scientific explanations.  
5.1.12.B.1           
Design investigations, collect evidence, analyze data, and evaluate evidence to determine measures of central tendencies,             
causal/correlational relationships, and anomalous data. 
5.1.12.B.2           
Build, refine, and represent evidence-based models using mathematical, physical, and computational tools. 
5.1.12.B.3 
Revise predictions and explanations using evidence, and connect explanations/arguments to established scientific knowledge, 
models, and theories.  
5.1.12.B.4 
Develop quality controls to examine data sets and to examine evidence as a means of generating and reviewing explanations. 
5.1.12.C.1 
Reflect on and revise understandings as new evidence emerges.  
5.1.12.C.3 
Consider alternative theories to interpret and evaluate evidence-based arguments. 
5.2.12.E1 
Compare the calculated and measured speed, average speed, and acceleration of an object in motion, and account for              
differences that may exist between calculated and measured values.  
 
Mathematics Common Core Standards 
Creating Equations★ A -CED 
Create equations that describe numbers or relationships 
Reasoning with Equations and Inequalities A -RE I 
Understand solving equations as a process of reasoning and explain 
the reasoning 
Represent and solve equations and inequalities graphically 



 
 

Physics – 2009 New Jersey Core Curriculum Content Standards for Science 

Big Idea IV:  
Application  

5.1.12.B.3 
Revise predictions and explanations using evidence, and connect explanations/arguments to established scientific knowledge, 
models, and theories.  
5.1.12.D.1 
Engage in multiple forms of discussion in order to process, make sense of, and learn from others’ ideas, observations, and 
experiences.  
5.2 
Physical science principles, including fundamental ideas about matter, energy, and motion, are powerful conceptual tools for 
making sense of phenomena in physical, living, and Earth systems science.  
 
Common Core Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects 6–12 
1. Write arguments focused on discipline-specific content 
2. Write informative/explanatory texts, including the narration of historical events, scientific  procedures/ experiments, or 
technical processes. 
4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and 
audience. 
6. Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to 
ongoing feedback, including new arguments or information. 
7. Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a 
problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. 
8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess 
the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the 
text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a 
standard format for citation. 
 

Big Idea V:  
Modeling 

5.1.12.A.2 
Develop and use mathematical, physical, and computational tools to build evidence-based models and to pose theories 

5.1.12.B.2 
Build, refine, and represent evidence-based models using mathematical, physical, and computational tools.  
5.1.12.C.2 
Use data representations and new models to revise predictions and explanations.  
5.1.12.D.2 
Represent ideas using literal representations, such as graphs, tables, journals, concept maps, and diagrams.  
 
Mathematics Common Core Standards 
Seeing Structure in Expressions A-SSE 



 
 

Physics – 2009 New Jersey Core Curriculum Content Standards for Science 
Interpret the structure of expressions 
Write expressions in equivalent forms to solve problems 
 

Big Idea VI: 
Data Collection 

5.1.12.A.3 
Use scientific principles and theories to build and refine standards for data collection, posing controls, and presenting evidence. 
5.1.12.B.1 
Design investigations, collect evidence, analyze data, and evaluate evidence to determine measures of central tendencies,             
causal/correlational relationships, and anomalous data.  
5.1.12.B.2 
Build, refine, and represent evidence-based models using mathematical, physical, and computational tools. 

Big Idea VII: 
Patterns 

5.1.12.A.1 
Refine interrelationships among concepts and patterns of evidence found in different central scientific explanations.  
5.1.12.B.1           
Design investigations, collect evidence, analyze data, and evaluate evidence to determine measures of central tendencies,             
causal/correlational relationships, and anomalous data. 
5.1.12.B.2           
Build, refine, and represent evidence-based models using mathematical, physical, and computational tools. 
5.1.12.B.3 
Revise predictions and explanations using evidence, and connect explanations/arguments to established scientific knowledge, 
models, and theories.  
5.1.12.B.4 
Develop quality controls to examine data sets and to examine evidence as a means of generating and reviewing explanations. 
5.1.12.C.1 
Reflect on and revise understandings as new evidence emerges.  
5.1.12.C.3 
Consider alternative theories to interpret and evaluate evidence-based arguments. 
5.2.12.E1 
Compare the calculated and measured speed, average speed, and acceleration of an object in motion, and account for              
differences that may exist between calculated and measured values.  
 
Mathematics Common Core Standards 
Creating Equations★ A -CED 
Create equations that describe numbers or relationships 
Reasoning with Equations and Inequalities A -RE I 
Understand solving equations as a process of reasoning and explain 
the reasoning 
Represent and solve equations and inequalities graphically 



 
 

Physics – 2009 New Jersey Core Curriculum Content Standards for Science 

Big Idea VIII:  
Application 

5.1.12.B.3 
Revise predictions and explanations using evidence, and connect explanations/arguments to established scientific knowledge, 
models, and theories.  
5.1.12.D.1 
Engage in multiple forms of discussion in order to process, make sense of, and learn from others’ ideas, observations, and 
experiences.  
5.2 
Physical science principles, including fundamental ideas about matter, energy, and motion, are powerful conceptual tools for 
making sense of phenomena in physical, living, and Earth systems science.  
 
Common Core Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects 6–12 
1. Write arguments focused on discipline-specific content 
2. Write informative/explanatory texts, including the narration of historical events, scientific  procedures/ experiments, or 
technical processes. 
4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and 
audience. 
6. Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to 
ongoing feedback, including new arguments or information. 
7. Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a 
problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. 
8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess 
the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the 
text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a 
standard format for citation. 
 

Big Idea IX:  
Modeling 

5.1.12.A.2 
Develop and use mathematical, physical, and computational tools to build evidence-based models and to pose theories 
5.1.12.B.2 
Build, refine, and represent evidence-based models using mathematical, physical, and computational tools.  
5.1.12.C.2 
Use data representations and new models to revise predictions and explanations.  
5.1.12.D.2 
Represent ideas using literal representations, such as graphs, tables, journals, concept maps, and diagrams.  
5.2.12.E.3 
Create simple models to demonstrate the benefits of seatbelts using Newton's first law of motion.  
 
Mathematics Common Core Standards 



 
 

Physics – 2009 New Jersey Core Curriculum Content Standards for Science 
Seeing Structure in Expressions A-SSE 
Interpret the structure of expressions 
Write expressions in equivalent forms to solve problems 
 

Big Idea X:  
Data Collection 

5.1.12.A.3 
Use scientific principles and theories to build and refine standards for data collection, posing controls, and presenting evidence. 
5.1.12.B.1 
Design investigations, collect evidence, analyze data, and evaluate evidence to determine measures of central tendencies,             
causal/correlational relationships, and anomalous data.  
5.1.12.B.2 
Build, refine, and represent evidence-based models using mathematical, physical, and computational tools. 
5.2.12.E4 
Measure and describe the relationship between the force acting on an object and the resulting acceleration. 

Big Idea XI: 
Patterns 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.1.12.A.1 
Refine interrelationships among concepts and patterns of evidence found in different central scientific explanations.  
5.1.12.B.1           
Design investigations, collect evidence, analyze data, and evaluate evidence to determine measures of central tendencies,  
causal/correlational relationships, and anomalous data. 
5.1.12.B.2           
Build, refine, and represent evidence-based models using mathematical, physical, and computational tools. 
5.1.12.B.3 
Revise predictions and explanations using evidence, and connect explanations/arguments to established scientific knowledge, 
models, and theories.  
5.1.12.B.4 
Develop quality controls to examine data sets and to examine evidence as a means of generating and reviewing explanations. 
5.1.12.C.1 
Reflect on and revise understandings as new evidence emerges.  
5.1.12.C.3 
Consider alternative theories to interpret and evaluate evidence-based arguments. 
 
5.2.12.E1 
Compare the calculated and measured speed, average speed, and acceleration of an object in motion, and account for              
differences that may exist between calculated and measured values.  
5.2.12.E 
It takes energy to change the motion of objects. The energy change is understood in terms of forces.  
5.2.12.E4 
Measure and describe the relationship between the force acting on an object and the resulting acceleration. 



 
 

Physics – 2009 New Jersey Core Curriculum Content Standards for Science 
Big Idea XI: 

Patterns 
 
Mathematics Common Core Standards 
Creating Equations★ A -CED 
Create equations that describe numbers or relationships 
Reasoning with Equations and Inequalities A -RE I 
Understand solving equations as a process of reasoning and explain 
the reasoning 
Represent and solve equations and inequalities graphically 

Big Idea XII: 
Application 

5.1.12.B.3 
Revise predictions and explanations using evidence, and connect explanations/arguments to established scientific knowledge, 
models, and theories.  
5.1.12.D.1 
Engage in multiple forms of discussion in order to process, make sense of, and learn from others’ ideas, observations, and 
experiences.  
5.2 
Physical science principles, including fundamental ideas about matter, energy, and motion, are powerful conceptual tools for 
making sense of phenomena in physical, living, and Earth systems science.  
5.2.12.E3 
Create simple models to demonstrate the benefits of seatbelts using Newton's first law of motion.  
 
Common Core Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects 6–12 
1. Write arguments focused on discipline-specific content 
2. Write informative/explanatory texts, including the narration of historical events, scientific  procedures/ experiments, or 
technical processes. 
4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and 
audience. 
6. Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to 
ongoing feedback, including new arguments or information. 
7. Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a 
problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. 
8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess 
the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the 
text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a 
standard format for citation. 
 



 
 

Physics – 2009 New Jersey Core Curriculum Content Standards for Science 

Big Idea XIII: 
Modeling 

5.1.12.A.2 
Develop and use mathematical, physical, and computational tools to build evidence-based models and to pose theories 
5.1.12.B.2 
Build, refine, and represent evidence-based models using mathematical, physical, and computational tools.  
5.1.12.C.2 
Use data representations and new models to revise predictions and explanations.  
5.1.12.D.2 
Represent ideas using literal representations, such as graphs, tables, journals, concept maps, and diagrams.  
5.2.12.D.1 
Model the relationship between the height of an object and its potential energy.  
 
Mathematics Common Core Standards 
Seeing Structure in Expressions A-SSE 
Interpret the structure of expressions 
Write expressions in equivalent forms to solve problems 

Big Idea XIV: 
Data Collection 

5.1.12.A.3 
Use scientific principles and theories to build and refine standards for data collection, posing controls, and presenting evidence. 
5.1.12.B.1 
Design investigations, collect evidence, analyze data, and evaluate evidence to determine measures of central tendencies,             
causal/correlational relationships, and anomalous data.  
5.1.12.B.2 
Build, refine, and represent evidence-based models using mathematical, physical, and computational tools. 

 
 
 

Big Idea XV: 
Patterns 

 
 
 
 
 
 

5.1.12.A.1 
Refine interrelationships among concepts and patterns of evidence found in different central scientific explanations.  
5.1.12.B.1           
Design investigations, collect evidence, analyze data, and evaluate evidence to determine measures of central tendencies,             
causal/correlational relationships, and anomalous data. 
5.1.12.B.2           
Build, refine, and represent evidence-based models using mathematical, physical, and computational tools. 
5.1.12.B.3 
Revise predictions and explanations using evidence, and connect explanations/arguments to established scientific knowledge, 
models, and theories.  
5.1.12.B.4 
Develop quality controls to examine data sets and to examine evidence as a means of generating and reviewing explanations. 
5.1.12.C.1 
Reflect on and revise understandings as new evidence emerges.  



 
 

Physics – 2009 New Jersey Core Curriculum Content Standards for Science 
 
 

Big Idea XV: 
Patterns 

 
 

5.1.12.C.3 
Consider alternative theories to interpret and evaluate evidence-based arguments. 
5.2.12.E1 
Compare the calculated and measured speed, average speed, and acceleration of an object in motion, and account for              
differences that may exist between calculated and measured values.  
5.2.12.E 
It takes energy to change the motion of objects. The energy change is understood in terms of forces.  
5.4.12.E 
Earth operates as a set of complex, dynamic, and interconnected systems, and is a part of the all-encompassing system of the 
universe.  
 
Mathematics Common Core Standards 
Creating Equations★ A -CED 
Create equations that describe numbers or relationships 
Reasoning with Equations and Inequalities A -RE I 
Understand solving equations as a process of reasoning and explain 
the reasoning 
Represent and solve equations and inequalities graphically 

Big Idea XVI: 
Application 

 
 
 
 
 
 
 
 
 
 
 
 
 

5.1.12.B.3 
Revise predictions and explanations using evidence, and connect explanations/arguments to established scientific knowledge, 
models, and theories.  
5.1.12.D.1 
Engage in multiple forms of discussion in order to process, make sense of, and learn from others’ ideas, observations, and 
experiences.  
5.2 
Physical science principles, including fundamental ideas about matter, energy, and motion, are powerful conceptual tools for 
making sense of phenomena in physical, living, and Earth systems science.  
5.2.C 
 Knowing the characteristics of familiar forms of energy, including potential and kinetic energy, is useful in coming to the 
understanding that, for the most part, the natural world can be explained and is predictable.  
 
5.2.D 
The conservation of energy can be demonstrated by keeping track of familiar forms of energy as they are transferred from one 
object to another.  
5.4.12.E.1 
The Sun is the major external source of energy for Earth’s global energy budget.  
 
 



 
 

Physics – 2009 New Jersey Core Curriculum Content Standards for Science 
Big Idea XVI: 
Application 

Common Core Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects 6–12 
1. Write arguments focused on discipline-specific content 
2. Write informative/explanatory texts, including the narration of historical events, scientific  procedures/ experiments, or 
technical processes. 
4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and 
audience. 
6. Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to 
ongoing feedback, including new arguments or information. 
7. Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a 
problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. 
8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess 
the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the 
text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a 
standard format for citation. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 

Physics 
 

Scope and Sequence 
 

Quarter I 
Big Idea I:  Modeling 
 

I. Kinematics – One Dimensional 
a.   Represent verbal or written phrases symbolically 
b.   Represent kinematic information graphically 
c.   Represent kinematic information in chart form 

II. Unit Conversions Motion 
a.  Convert between metric units 
b.  Convert between English system and scientific units 

III. Gravity and One Dimensional Motion 
a.  Symbolically represent free fall motion 
 

Big Idea II:  Data Collection 
 
I. Collect Data – Distance and Time 

a. Use stopwatches and tape measures and meter sticks to collect 
information 

b. Use Pasco probes to collect position data 
II. Record data 

a. Record collected data on paper 
b. Record collected data using a computerized spreadsheet 

III.   IPad2 - Students will collect, record and present data and information by 
…..utilizing the iPad 2 technology  

 
 

Big Idea III:  Patterns 
 

I. Graphical Analysis 
a.   Plot collected data on a graph 
b.   Determine the slope of the graphs  
c.   Indicate the meaning of the slope 
d.   Determine the equation of the graph to show trends in motion 
e.   Use graphical trends to make further predictions 

    II.      Symbolic Analysis 
             a.   Develop equations for one dimensional motion 
             b.   Select correct equations for analysis 
             c.   Use equations and collected distance and time data to determine    
                  velocity and acceleration 
 

Big Idea IV: Application 
 
I.     Real World Uses 
       a.   Mapping 
       b.   GPS systems 
       c.   Radar guns 
 
Course Quarterly Benchmark Assessment: (Higher level questions 
involving transfer of skills to new situations – A sample is found on the 
teacher’s shared N drive) 
 
Writing for Science and Scientific Literacy: Students will collect and 
interpret data.  They will communicate their findings and conclusions in a 
formal, detailed written report. 
 

 

 

 



 
 

Quarter II 
Big Idea V:  Modeling 
 
I.   Kinematics – Two Dimensional 
      a.   Represent verbal or written phrases symbolically 
      b.   Represent two dimensional information graphically 
      c.   Represent two dimensional information in chart form 
II.   Vector Representation 

a. Use scale model diagrams to represent kinematic information 
b. Use head to tail vector diagrams to represent kinematic information 

 
 

Big Idea VI: Data Collection 
 
I. Collect Data – Height and Range 
II. Record Data 

a. Record collected data on paper 
b. Record collected data using a computerized spreadsheet  

III.   IPad2 - Students will collect, record and present data and information by 
…..utilizing the iPad 2 technology  
 

 

Big Idea VII:  Patterns 
 
I. Graphical Analysis (see Big Idea III) 
II. Symbolic Analysis 
       a.   Adapt one dimensional equations for two dimensional analysis 

b.   Select correct equations for analysis                                                                    
c.   Use equations and collected height and range data to determine 

            hang time and trajectory of a projectile 
      d.  Use vector diagrams to determine resultant values 
 

Big Idea VIII:  Application 
 
I.     Real World Uses 
       a.   Apply two dimensional information to military applications (i.e. missles) 
       b.   Apply two dimensional information to sports application (i.e soccer) 
 
Course Quarterly Benchmark Assessment: (Higher level questions 
involving transfer of skills to new situations – A sample is found on the 
teacher’s shared N drive) 
 
Writing for Science and Scientific Literacy: Students will collect and 
interpret data.  They will communicate their findings and conclusions in a 
formal, detailed written report. 
 
 

  



 
 

Quarter III 
Big Idea IX:  Modeling 
 
I.     Dynamics  
       a.   Represent verbal or written phrases symbolically 
       b.   Represent dynamics information graphically 
       c.   Represent dynamics information in chart form 
       d.   Represent dynamics information by using vectors 
       e.   Use free body diagrams to represent forces. 
II.   Universal Gravitation 
       a.   Represent verbal or written phrases symbolically 
       b.   Represent universal gravitation information graphically 
       c.   Represent universal gravitation information in chart form 
       d.   Represent dynamics information by using vectors 
       e.   Use free body diagrams to represent  universal gravitation forces. 
 
 

Big Idea X:  Data Collection 
 
I.     Collect  Data - Force 

a.   Use spring scales to collect force data 
b.   Use Pasco probes to collect force data 

II.     Collect  Data – Distance and Time (see Big Idea 2) 
III.    Record Data 

a.   Record collected data on paper 
b.   Record collected data using a computerized spreadsheet  

IV.   IPad2 - Students will collect, record and present data and information by 
…..utilizing the iPad 2 technology  

 
 

Big Idea XI:  Patterns 
 
I.   Graphical Analysis 
II.   Symbolic Analysis 
      a.   Develop dynamics equations 
      b.   Select correct equations for analysis 
      c.   Use equations and collected distance, force and  time data to  
      determine kinematic and dynamic information 
 

Big Idea XII:  Application 
 
I.     Real World Uses 
       a.   Determine the effect of friction on motion 
       b.   Apply force concepts  to automobiles, safety helmets etc. 
       c.   Apply force concepts to objects off the earth’s surface 
            (i.e. space program) 
       d.  Apply force concept to weight measurements 
       e.  Apply force to changes in momentum 
 
Course Quarterly Benchmark Assessment: (Higher level questions 
involving transfer of skills to new situations – A sample is found on the 
teacher’s shared N drive) 
 
Writing for Science and Scientific Literacy: Students will collect and 
interpret data.  They will communicate their findings and conclusions in a 
formal, detailed written report. 
 

 

 



 
 

Quarter IV 
Big Idea XIII: Modeling 
 
I.     Work, Power and Energy 
a.   Represent verbal or written phrases symbolically 
       a.   Represent work, power and energy information graphically 
       b.   Represent work, power and energy information in chart form 
II.   Simple Machines 
       a.   Represent verbal or written phrases symbolically 
       b.   Represent simple machine information graphically 
       c.   Represent simple machine information in chart form 
 

Big Idea XIV: Data Collection 
 
I.     Collect  force, time and distance information 

a.   Use spring scales to collect force data 
b.   Use Pasco probes to collect force and distance data 
c.   Use stopwatches to collect time data 

II.    Record data 
a.   Record collected data on paper 
b.   Record collected data using a computerized spreadsheet 

III.   IPad2 - Students will collect, record and present data and information by 
…..utilizing the iPad 2 technology  
  

 

Big Idea XV:  Patterns 
 
I.   Graphical Analysis 
     a.   Plot collected data on a graph 
     b.   Use a computerized spreadsheet to plot collected data on a graph. 
     c.   Determine the slope of the graphs  

d.   Indicate the meaning of the slope                                                                       
e.   Determine the equation of the graph to show trends in work power and               
energy 

     f.    Use graphical trends to make further predictions 
     g.   Use work power and energy concepts to analyze machines 
 II.      Symbolic Analysis 
     a.   Develop work power and energy equations 
     b.   Select correct equations for analysis                                                                
     c.   Use equations to gain new information from given or collected data 
 

Big Idea XVI:  Application 
 
I.     Real World Uses 
       a.   Apply work, power and energy concepts to human fitness  
       b.   Apply work, power and energy concepts to electricity 
       c.   Apply work, power and energy concepts to fossil fuels 
       d.   Apply work, power and energy concepts to energy efficiency 
       e.   Discuss renewable and non-renewable forms of energy 
       f.    Identify energy transfers in and between objects 
       g.   Discuss the social, historical, political and philosophical implications of            
             energy use 
       h.   Apply work, power and energy concepts to machines 
 
Course Quarterly Benchmark Assessment: (Higher level questions 
involving transfer of skills to new situations – A sample is found on the 
teacher’s shared N drive) 
 
Writing for Science and Scientific Literacy: Students will collect and 
interpret data.  They will communicate their findings and conclusions in a 
formal, detailed written report. 
 

  



 
 

BIG IDEA I:Modeling 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
ESSENTIAL QUESTIONS 
 How can we symbolically represent kinematic information? 
 What may be gained by symbolically representing kinematic  information?   

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

Distance and time are measurable 
quantities that may be modeled 
symbolically by using variables. 
 
5.1.12.A.2           5.1.12.B.2 
5.1.12.C.2           5.1.12.D.2 

 
• Equations are used to describe patterns. 
• Operations are used to represent verbal models. 
• Symbols can be manipulated using different operations to 

model and communicate relationships. 
 
 

Sample Conceptual Understanding 
 
You are driving to Washington DC.  It is 190 miles from here.   
Approximately how long will it take to get there?  Explain how 
you came up with your estimate.  Estimate the cost of the 
gasoline needed to make the trip.  Give an answer in dollars and 
explain how you got your answer. 
 
Symbolically represent the problem above by using 
variables. 
 
 

Represent distance and time data 
symbolically by using variables. 

 

Distance and time are measurable 
quantities that may be modeled by 
using graphing techniques. 
 
5.1.12.A.2           5.1.12.B.2 
5.1.12.C.2           5.1.12.D.2 

Graph distance and time data on an x-y 
scatter graph. 

 

Speed and acceleration are derived 
quantities that may be modeled 
symbolically by using variables. 
 
5.1.12.A.2           5.1.12.B.2 
5.1.12.C.2           5.1.12.D.2 

Derive speed and acceleration from 
distance and time data. 
 
Use speed and acceleration to find 
distance and time. 

 

Speed and acceleration are derived 
quantities that may be modeled by 
using graphing techniques. 

Use a distance vs time graph to 
determine speed. 
 



 
 

 
5.1.12.A.2           5.1.12.B.2 
5.1.12.C.2           5.1.12.D.2 

Use a speed vs time graph to determine 
acceleration. 

 

The motion of objects affected by 
gravity may be modeled symbolically 
using variables and by graphing 
methods.  
 
5.1.12.A.2           5.1.12.B.2 
5.1.12.C.2           5.1.12.D.2 

Symbolically represent one dimensional 
motion of objects under the influence of 
gravity by using variables. 
 
Graphically represent the one 
dimensional motion of objects under the 
influence of gravity. 

 

 
21st Century Skills 

 
Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Symbols and Units 
Answer the following questions using full sentences.   
1) How may we symbolically represent kinematic information?  What can be gained by doing this?             
2) How do units of measurement affect kinematic understanding? 
Average Speed to School                                                       
The A on the map marks the location of Monroe Township High School.  Use the map and the space around it to indicate the route you take to get to 
school.  Then, answer the questions on the back of this paper. 
Graphing Average Speed 
Consider yourself taking a 5 hour airplane ride from Newark Airport.  Estimate the average speed of your airplane while it is in flight.  Record your 
estimate in miles per hour where indicated.  Then fill in the chart below. 
Estimated average speed = _________________________ mph 
                                  
 



 
 
                                                    Distance for an airplane flight from Newark Airport 

Time (Hours) Distance (Miles) 
0 0 
1  
2  
3  
4  
5  

On the graph below, plot these data points.  Add a trendline.  Give the graph a title.  Label the horizontal  and vertical axis.  Answer the questions on the 
back of this paper. 
 
Performance Assessment Task Sample Real World Graphing (available on N drive) 
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 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
Diagnostic/Pre – Assessment:  
 Sample Algebra Test (available on N drive) 

 
Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
 Students will record laboratory data, a process that will be supplemented by IPad2 technology. 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA II: Data Collection 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
ESSENTIAL QUESTIONS 
 How do units of measurement affect kinematic understanding? 
 How can accuracy of collected data be determined? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

There are a variety of ways to collect 
distance and time information. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

• Accurate data collection techniques are necessary to assure 
useful experiment conclusions 

• There are a variety of methods to collect and record data. 
• Collecting data involves measurement and all measurement 

involves estimation. 
 
 

Sample Conceptual Understanding 
 

Experiment Design 
You have a box of six stopwatches, a soccer ball and a tape 
measure.  You and a group of a dozen students are on a grass 
field.  One of the students is going to kick the soccer ball across 
the field.  You would like to find out if the ball is accelerating.  
Using the materials available to you design an experiment that 
you and your fellow students could conduct to determine if the 
ball is accelerating.  Use full sentences in your answer. 

Use a variety of methods to collect 
distance and time information. 

 

An understanding of the units 
involved in data collection is 
essential. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

Collect data by using a variety of units.   
 
Convert between units. 

 

An understanding of data collection 
techniques is essential to insure 
accurate results. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

Design and carry out controlled 
experiments that collect meaningful 
data. 

 

Technology may be used to collect 
and record data. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

Use technology such as Pasco probes 
and computerized spreadsheets to 
collect and record data. 
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21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Across the Ocean 
You are talking to your friend from Paris, France.  Your friend is telling you a great story about a road trip they took.  They were driving on the Autobahn 
highway in Germany.  They tell you they were driving at 237 km/hour {kilometers/hour}.  In mph, how fast was your friend driving?  How fast were 
they travelling in m/s {meters/second}?  Show your work.   
Find the Speed 
Describe the method you are going to use to find the speed of your car.   
Find the speed of your car.  List the information you collected to find the speed of your car. 
What difficulties did you have in getting your results? 
In your opinion, how accurate are your results?  Give reasons for your answer. 
Describe an experiment that might determine speed with better accuracy?   
 Convert from m/s to mph  
A train is initially moving at 10 m/s.  What was the initial speed of the train in miles per hour (mph)? 
 
Performance Assessment Task Sample Using a Spreadsheet to Analyze Motion (available on N drive) 
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s  NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 

his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  
 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 

PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 
 
Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
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Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
 Students will record laboratory data, a process supported by iPad2 technology. 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA III: Patterns 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
 

ESSENTIAL QUESTIONS 
 What new information can be derived by applying kinematic patterns to a small number of known values? 
 How are kinematic patterns represented? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

Patterns of motion may be revealed 
and analyzed by graphing techniques. 
 
5.1.12.A.1       5.1.12.C.1       5.1.12.B.1          
5.1.12.C.3       5.1.12.B.2       5.2.12.E.1 
5.1.12.B.3      5.1.12.B.4 

• A small number of known values and a basic understanding 
of the patterns involved in motion may reveal a wide 
variety of kinematic information. 

• The equation of a motion graph represents the pattern of 
motion.   

 
Sample Conceptual Understanding 

Graphing Average Speed 
Consider yourself taking a 5 hour bicycle ride from Monroe High 
School.  Estimate your average bicycling speed.  Record your 
estimate in miles per hour where indicated.  Then fill in the chart 
below. 
Estimated average speed = _________________________ mph 
               
 Distance for a bicycle ride from Monroe High School 

Use a graph to analyze motion. 
 
Determine the slope of a graph. 
 
Determine the equation of a one 
dimensional motion line graph. 

 

Patterns of motion may be revealed 
and analyzed by developing and 
utilizing kinematic equations. 
 
5.1.12.A.1       5.1.12.C.1       5.1.12.B.1          
5.1.12.C.3       5.1.12.B.2       5.2.12.E.1 
5.1.12.B.3      5.1.12.B.4 

Develop kinematic equations for one 
dimensional motion. 
 
Use kinematic equations to determine 
average speed, velocity and acceleration. 
 
Use kinematic equations to predict 
location and time of travel. 

 

Patterns of one dimensional motion 
may be used to analyze freely falling 
objects. 
 
5.1.12.A.1       5.1.12.C.1       5.1.12.B.1          

Use kinematic equations to analyze one 
dimensional free fall motion. 
 
Use kinematic equations to determine 
hang time in one dimension. 
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5.1.12.C.3       5.1.12.B.2       5.2.12.E.1 
5.1.12.B.3      5.1.12.B.4 

Time (Hours) Distance (Miles) 
0 0 
1  
2  
3  
4  
5  

On the graph below, plot these data points.  Add a trendline.  Give 
the graph a title.  Label the horizontal  and vertical axis.  Answer 
the questions on the back of this paper. 

 
 

 

 
1) Where could you be located after 5 hours?   
2) What is the slope of the trendline? 
3) What does the slope of the trendline represent? 
4) Give an equation for the trendline. 
5. What factors will affect the average speed? 
6. Given your estimate for average speed, what will be your 
distance after 7 hours?  

Technology may be used to reveal 
and analyze patterns of one 
dimensional motion. 
 
5.1.12.A.1       5.1.12.C.1       5.1.12.B.1          
5.1.12.C.3       5.1.12.B.2       5.2.12.E.1 
5.1.12.B.3      5.1.12.B.4 

Use technology such as computerized 
spreadsheets to analyze and graph one 
dimensional motion. 
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21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 
 
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 

Kinematic Scenarios                                                        
1) A ___________________________ was moving at an average speed of 65 m/s over a distance of 2.5 km.  How much time did this take? 
2) Starting from rest and under constant acceleration, a ____________________________ travels 450 m in 1 minute and 15 seconds.  What was its acceleration? 
3) Deep in the jungle, a _________________________ was moving at 20 m/s.  With a constant rate of acceleration, it took 6 seconds to slow down to 5 m/s.  What 
was its acceleration? 
Kinematic Problems – Freefall 
1) A ball is dropped from a height of 35 m.  How long did it take to land? 
2) An object is fired into the air at a speed of 50 m/s.  How long does it take to reach its high point?                                                                                                      
3) How high did the object go?    

Reaction Time 
Objective: Calculate your reaction time using a dropped meter stick and the kinematic equations. 
Procedure:  

1. Work in groups of 2. 
2. Brace one arm and have the other person drop the meter stick between your thumb and finger just like the money drop observed in class.  (It 

is best to start with the 50cm mark between the finger and thumb rather than the 0cm mark.) 
3. Record the displacement of the meter stick. 
4. Record 10 displacements and take the average. 
5. Calculate your reaction time for each trial and then for the average. (Recall that you know the acceleration and initial velocity of the meter 

stick.) 
Analysis:  What was your fastest reaction time?  What was your slowest reaction time? 

A friend of yours from another class asks you what your reaction time is.  Which reaction time from your table would you give them to be   most 



BIG IDEA III: 
 

30 | P a g e  
 

accurate?  Why would you give this answer? 

Compare your reaction time to at least 3 other people in the class.  Record their times here.  How does your time compare to that of others? 

What are some possible sources of error?  Think of things that would affect your measurements because of the methods used in the experiment. 
Performance Assessment Task Sample Experiment Design – Hang Time (available on N drive) 
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 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Students will record laboratory data, a process supported by iPad2 technology. 

 
Assessment strategies will address a diverse array of learning modalities 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA IV: Application 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
 

ESSENTIAL QUESTIONS 
 What may be gained by symbolically representing and analyzing one dimensional kinematic motion? 
 What are the social, historical, political, economic and philosophical implications of  kinematic study? 

 
 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

The understanding of one 
dimensional motion has developed 
along with and influenced 
technological advances. 
 
5.1.12.B.3       5.1.12.D.1       5.2 

• The consequences of the study of one dimensional motion 
have been social, historical, political and philosophical. 

 
 

Sample Conceptual Understanding 
Kinematics and Society                                                        

Answer the following questions using full sentences.   
1) How has the study of kinematic information affected 
society? 
2) Why didn’t people regularly study and use kinematic 
information prior to the 17th century? 
 

Explain how technology and one 
dimensional motion understanding have 
co-evolved. 

 

The work of Galileo and Newton 
influenced their times as well as our 
own. 
 
5.1.12.B.3       5.1.12.D.1       5.2 

Identify the contributions of Galileo to 
understanding one dimensional motion. 
 
Explain how this work has influenced 
our times. 

 

The applications of one dimensional 
motion are far reaching. 
 
 
5.1.12.B.3       5.1.12.D.1       5.2 

Identify the applications of one 
dimensional.   
 
Predict future applications of one 
dimensional motion. 

 



BIG IDEA IV: 
 

32 | P a g e  
 

21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Acceleration Due to Gravity 
Imagine you are a scientist on Mars where the acceleration due to gravity is no longer 9.8 m/s2.  Part of your mission is to determine the acceleration 
due to gravity on the surface of this planet.  You decide to drop an object from a height of 4 m.  You use your digital stopwatch to time its fall.  The fall 
lasts 1.47 seconds.  What is the acceleration due to gravity on the surface of Mars? 
 
Experiment – Finding (g) by Extrapolation 
You have done an experiment to prove that a cart accelerates as it rolls down a ramp.   Now, you will find out what the acceleration is.  You will find this 
out by starting the cart at rest.  You will measure the distance it travels and the time it takes to get to the end of the ramp.  You will design a spreadsheet 
that will store that kinematic information and calculate the acceleration of the cart.  
Start out at the smallest angle you can.  Do three trials at that angle.  Record your data.  Repeat this procedure but increase the angle by 2 degrees.  
Continue doing this and increasing the angle until you reach 20 degrees or it becomes impossible to get an accurate reading from the stopwatch. 
Your spreadsheet should look similar to the one below.  Be sure to start with 0 degrees and zero acceleration as shown.  Make sure the acceleration 
calculation is made by a formula that you enter into the computer. 

angle distance(m)  time(s) acceleration (m/s2) 
0 0 0 0 
2 

   2 
   2 
   4 
   4 
   4 
    

Design your spreadsheet so that it makes an x-y scatter graph of acceleration vs angle.  Include a trendline and the equation for it.  On the equation, x 
will represent angle.  Plug in 90 for x.  This would represent the freefall acceleration due to gravity.  We are told this value is 9.8 m/s2.  How close were 
you?  Calculate your percent error using the following equation. 
(your value – 9.8)   x 100             
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            9.8 
Question: What are the possible sources of error in this experiment?   
Performance Assessment Task Sample Kinematics and Society Powerpoint design, presentation and persuasive essay (available on N drive) 
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 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Students will record laboratory data, a process supported by iPad2 technology. 

Assessment strategies will address a diverse array of learning modalities 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA V: Modeling 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
ESSENTIAL QUESTIONS 
 By what methods can projectile motion be symbolically represented? 
 In what ways can vector diagrams be used to analyze physical quantities? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

Height, range, hang time, velocity and 
acceleration are measurable and 
derivable quantities that may be 
modeled symbolically by using 
variables. 
 
5.1.12.A.2           5.1.12.B.2 
5.1.12.C.2           5.1.12.D.2 

• Equations are used to describe patterns. 
• Operations are used to represent verbal models. 
• Symbols can be manipulated using different operations to 

model and communicate relationships. 
• Scale model diagrams may be used to represent physical 

quantities. 
 
 

Sample Conceptual Understanding 
A bullet is fired horizontally from a height of 2.0 m at a speed of 
250 m/s.  How long does it take to land? 
 
What is the bullet’s range? 
 
A second bullet is dropped from the same height.  How long 
does it take to land? 
 
Symbolically represent the scenario above by using 

Symbolically represent the firing height, 
range, hang time,  velocity and 
acceleration of a projectile by using 
variables. 

 

Height, range, hang time, velocity and 
acceleration are measurable and 
derivable quantities that may be 
modeled by using graphing 
techniques. 
 
5.1.12.A.2           5.1.12.B.2 
5.1.12.C.2           5.1.12.D.2 

Graphically represent the height, range, 
hang time, velocity and acceleration of a 
projectile. 

 

The trajectory of a projectile may be 
modeled symbolically. 
 

Symbolically represent the flight of a 
projectile. 
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5.1.12.A.2           5.1.12.B.2 
5.1.12.C.2           5.1.12.D.2 

variables. 
 
 

 

Scale model and head to tail vector 
diagrams may be used to model the 
addition of physical quantities. 
 
5.1.12.A.2           5.1.12.B.2 
5.1.12.C.2           5.1.12.D.2 

Use scale model vector diagrams to 
represent the cause and effect of 
physical interactions. 

21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Scale Model Vector Addition 
Mathematically calculate the resultant of an 8 cm vector to the east and a 6 cm vector to the north.  Show your work.  After that, use the grid below to 
draw a scale model representation of this scenario.  Draw in the resultant vector.  Measure it and record the measurement.  Follow this same 
procedure for the rest of the scenarios. 
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Drawing Trajectories 
Draw a diagram of the trajectory of a projectile launched from the ground at an angle.  Label the maximum height and the range. 
Draw a diagram of the trajectory of a projectile launched horizontally from a height.  Label the height and the range. 
 
Performance Assessment Task Sample Test 2.MP2 Air Traffic Controller scenario involves real world scale model drawing of an air craft’s 

flight. (available on N drive) 
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 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Students will record laboratory data, a process supported by iPad2 technology. 

Assessment strategies will address a diverse array of learning modalities 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
 
 

 



BIG IDEA VI: 
 

38 | P a g e  
 

BIG IDEA VI: Data Collection 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
 

ESSENTIAL QUESTIONS 
 How are predicted results affected by data collection techniques? 
 How may accurate data collection techniques be insured? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

There are a variety of ways to collect 
height, range, hang time, velocity and 
acceleration information. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

• Accurate data collection techniques are necessary to assure 
useful experiment conclusions 

• There are a variety of methods to collect and record data. 
• Collecting data involves measurement and all measurement 

involves estimation. 
 

Sample Conceptual Understanding 
Finding the Velocity of a Launcher 
In this section of this activity, you will find the velocity of a 
launcher.  Be careful of the people around you.   Use the slower 
setting of the launcher.  You will fire your projectile 
horizontally from 3 different heights and you will do 3 trials at 
each height.  This will give you 9 trials.  Build a spreadsheet like 
the one below.  The height and range, you will measure.  
Design the spreadsheet so that time and initial velocity are 
calculated by using the height and range.  Make sure that all of 
your measurements are in meters.   Use your data to 
calculate the speed of the launcher.  List this value beneath the 
data table. 

Use a variety of methods to collect 
height, range, hang time, velocity and 
acceleration information. 

 

An understanding of the units 
involved in data collection is 
essential. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

Collect data by using a variety of units.   
 
Convert between units. 

 

An understanding of data collection 
techniques is essential to insure 
accurate results. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

Design and carry out controlled 
experiments that collect meaningful 
data. 

 

Technology may be used to collect 
and record data. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

Use technology such as Pasco probes 
and computerized spreadsheets to 
collect and record data. 
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21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Launcher Lab 
Predicting Range 
In this section of the activity, you will use the velocity of your launcher to predict the range of your launcher from various heights.  You will fire your 
projectile horizontally from 5 different heights.  Before you fire, you should know the predicted range.  You will design your spreadsheet to make these 
calculations.  Once your spreadsheet is built, and verified, launch from your 5 heights.  Your spreadsheet should look like the one below. 
Example Spreadsheet 

   
Finding the Velocity of a Launcher using Carbon Paper 
In this section of this activity, you will again find the velocity of a launcher.  This time, you will use carbon paper to help measure the range.    Follow all 
of the instructions as above.  Add to your spreadsheet so that these measurements are recorded also.  Design the spreadsheet to calculate the velocity.  
Use the headings as shown on the spreadsheet below on your spreadsheet.   
Predicting Range Carbon Paper 
In this section of the activity, you will use the velocity of your launcher that you found using the carbon paper to predict the range of your launcher from 
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various heights.  You will follow the same procedure as above but this time, you will use the carbon paper to measure range.  Design your spreadsheet as 
before.   Use the headings as shown on the spreadsheet below on your spreadsheet.   
  
Example Spreadsheet 

 
 
 
Performance Assessment Task Sample Experiment Design – Find The Velocity of a Launcher -data collection methods must be 

developed (available on N drive)  
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s  NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 

his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  
 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 

PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 
 
Open-Ended (Formative) Assessment:  
 Diffentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
 Students will record laboratory data, a process supported by iPad2 technology. 
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Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
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s Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
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BIG IDEA VII: Patterns 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
ESSENTIAL QUESTIONS 
 What new information can be derived by applying kinematic patterns to a small number of known values in two dimensions? 
 How can the Pythagorean Theorem be used to analyze physical quantities? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

The range, height and hang time of a 
projectile are determined by the 
velocity and angle of launch. 
 
5.1.12.A.1       5.1.12.B.1       5.1.12.B.2 
5.1.12.B.3       5.1.12.B.4       5.1.12.C.1 
5.1.12.C.3 

• A small number of known values and a basic understanding 
of the patterns involved in motion may reveal a wide 
variety of kinematic information. 

• The patterns involved in physical interactions may be 
analyzed by using a variety of mathematical techniques. 

 
 
 
 
 

Sample Conceptual Understanding 
A boater drives a motorboat out in the bay.  The boat has a 
speed 25 m/s directed west but a current pushes it north at    
15 m/s.  What is the resultant speed of the boat? 

How long will it take the boat to travel a distance of 4 km? 

 
 

Use given or collected data to predict the 
range, height and hang time of a 
projectile. 

 

Projectile motion may be analyzed by 
graphing techniques. 
 
5.1.12.A.1       5.1.12.B.1       5.1.12.B.2 
5.1.12.B.3       5.1.12.B.4       5.1.12.C.1 
5.1.12.C.3 

Use graphing techniques to analyze 
projectile motion. 

 

Patterns of two dimensional motion 
may be revealed and analyzed by 
developing and utilizing kinematic 
equations. 
 
5.1.12.A.1       5.1.12.B.1       5.1.12.B.2 
5.1.12.B.3       5.1.12.B.4       5.1.12.C.1 
5.1.12.C.3 

Use kinematic equations to analyze 
projectile motion. 
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Technology may be used to reveal 
and analyze patterns of two 
dimensional motion. 
 
5.1.12.A.1       5.1.12.B.1       5.1.12.B.2 
5.1.12.B.3       5.1.12.B.4       5.1.12.C.1 
5.1.12.C.3 

Use technology such as Pasco probes 
and computerized programs to analyze 
two dimensional motion. 

 

The Pythagorean Theorem may be 
used to analyze the interaction of 
physical quantities. 
 
5.1.12.A.1       5.1.12.B.1       5.1.12.B.2 
5.1.12.B.3       5.1.12.B.4       5.1.12.C.1 
5.1.12.C.3 

Use the Pythagorean Theorem to analyze 
the interaction of a variety of physical 
quantities. 

21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Horizontal Projectile Problems 
At an Angle Projectile Problems 
A football is kicked to start a game.  It reaches a maximum height of 30 m.  The horizontal component of its velocity is 20 m/s.  What is the hang time? 
What are the horizontal and vertical components of the velocity at the end of the flight? 
What are the horizontal and vertical components of the velocity at the beginning of the flight?   
What is the range of the football? 
Vector Addition Practice 
A runner goes for a cross country run.  The run is 1.3 km to the west and then 4.0 km to the south.  How far is the runner from their starting point?   
 
Performance Assessment Task Sample     Scale Model Vector Addition (available on N drive) 
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 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
 Students will record laboratory data, a process supported by iPad2 technology. 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA VIII: Application 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
ESSENTIAL QUESTIONS 
 How has the study of two dimensional motion affected society? 
 How has the study of vector addition affected society? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

The understanding of two 
dimensional motion has developed 
along with and influenced 
technological advances. 
 
5.1.12.B.3       5.1.12.D.1       5.2 

• The consequences of the study of one dimensional motion 
have been social, historical, political and philosophical. 

 
 

Sample Conceptual Understanding 
A hiker travels 800 m east, stops, checks a map and then travels 
200 m south.  How far is the hiker from their starting point? 

Explain how technology and two 
dimensional motion understanding have 
co-evolved. 

 

The work of Galileo and Newton 
influenced their times as well as our 
own. 
 
5.1.12.B.3       5.1.12.D.1       5.2 

Identify the contributions of Galileo to 
understanding two dimensional motion. 
 
Explain how this work has influenced 
our times. 

 

The applications of two dimensional 
motion and vector addition are far 
reaching. 
 
 
5.1.12.B.3       5.1.12.D.1       5.2 

Identify the applications of two 
dimensional motion and vector addition.   
ie GPS, military and sports applications 
Predict future applications of two 
dimensional motion and vector addition.   

 

  



BIG IDEA VI: 
 

46 | P a g e  
 

21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 

Create Your Own Projectile Problems 
You will create 2 original problems involving projectile motion. The problems must be written out on one piece of paper and the solutions on a 
different piece of paper.  You may work in a group of up to three people.  Everyone must have their own copy of the problems and the solutions.  
When the group is finished, all the group members will show the instructor their completed work.  The solutions will be checked for accuracy.    
The first problem will be a horizontally fired object.  Create a scenario involving a specific object and location.  Give the initial speed and the 
height the object was launched from.  Your problem will be to find the time it takes for your object to hit the ground and the range of your object.  
The second problem will be an object launched from the ground at an angle.  Create a scenario involving a specific object and location.  Give its 
maximum height and the horizontal component of its velocity.  Your problem will be to find the hang time, initial and final vertical components 
of the speed, initial and final horizontal component of the speed and the range of the projectile. 
 
Performance Assessment Task Sample  Test 2.MP2 Air Traffic Controller scenario involves real world application of scale model vector 

diagrams (available on N drive) 
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 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 
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Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
 Students will record laboratory data, a process supported by iPad2 technology. 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA IX: Modeling 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
ESSENTIAL QUESTIONS 
 How may we symbolically represent dynamics information? 
 How may we symbolically represent universal gravitation information? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

The interaction and effects of forces 
may be modeled symbolically by 
using variables. 
 
5.1.12.A.2       5.1.12.B.2       5.1.12.C.2 
5.1.12.D.2       5.2.12.E.3 

• Equations are used to describe patterns. 
• Operations are used to represent verbal models. 
• Symbols can be manipulated using different operations to 

model and communicate relationships. 
• Free body diagrams may be used to model the forces acting 

on an object. 
 
 

Sample Conceptual Understanding 
The radius of Neptune is 2.27 x 107 m.  Its mass is 1.03 x 1026 kg.  
What is the gravitational force or weight felt by a 70 kg person 
on Neptune? 
 
Symbolically represent the scenario above by using 
variables. 
 

Model the interaction and effects of 
forces by using variables. 

 

The interaction and effects of forces 
may be modeled by using free body 
diagrams. 
 
5.1.12.A.2       5.1.12.B.2       5.1.12.C.2 
5.1.12.D.2       5.2.12.E.3 

Model the interaction and effects of 
forces by using free body diagrams. 

 

The interaction and effects of forces 
may be modeled by using graphing 
techniques. 
 
5.1.12.A.2       5.1.12.B.2       5.1.12.C.2 
5.1.12.D.2       5.2.12.E.3 

Model the interaction and effects of 
forces by using graphing techniques. 
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21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Free Body Diagrams 
Create 3 scenarios as indicated.  Draw a free body diagram for each scenario.  Clearly label all of the forces. 
Scenario # 1 Describe using full sentences, an object with four forces acting on it.  The setting for the object is an office.  Draw a free body diagram that 
matches your description.  Clearly label all of the forces acting on your object.    
 
 
Performance Assessment Task Sample    Quiz 3.MP3 Free body diagrams for various scenarios. (available on N drive) 
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 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
 Students will record laboratory data, a process supported by iPad2 technology. 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA X: Data Collection 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
ESSENTIAL QUESTIONS 
 How are predicted results affected by data collection techniques? 
 How do units of measurement affect dynamic understanding? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

There are a variety of ways to collect 
force, distance and time data. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

• Accurate data collection techniques are necessary to assure 
useful experiment conclusions 

• There are a variety of methods to collect and record data. 
• Collecting data involves measurement and all measurement 

involves estimation. 
 
 

Sample Conceptual Understanding 
Weight – Mass Activity                 w = mg           g = 9.8 m/s2 

Use the masses and scales provided to collect and record the 
data to fill in the chart.  The theoretical weight is found by 
using the equation w = mg.  After you have filled in the chart, 
create a graph.  Graph Scale Weight (Newtons) vs Mass (kg).   
 

Use a variety of methods to collect force, 
distance and time data. 

 

An understanding of the units 
involved in data collection is 
essential. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

Collect data by using a variety of units.   
 
Convert between units. 

 

An understanding of data collection 
techniques is essential to insure 
accurate results. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

Design and carry out controlled 
experiments that collect meaningful 
data. 

 

Technology may be used to collect 
and record data. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

Use technology such as Pasco probes 
and computerized spreadsheets to 
collect and record data. 
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21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Finding the coefficient of friction [u ] 
According to the Law of Inertia, when an object is at rest or moving in a straight line at a constant speed, it is at equilibrium. This means that all the 
forces are balanced.  In this experiment, you will use this concept to find the coefficient of friction for a mass being pulled across a surface.  You will use a 
spring scale to apply a force to a box with masses inside of it.  If you pull the box at a steady speed, the force of friction should be equal to the force you 
apply.  As you change the masses, the coefficient of friction should remain constant.  Let’s see if it works. 

Data Table 
Mass of box   ____________________ kg 

Mass in box 
(g) 

Mass in box 
(kg) 

Total mass 
(kg) 

Normal 
force (N) 

Applied force 
(N) 

Force of 
friction (N) 

u 

 
Hooke’s Law Experiment 
Elongation is the distance an object compresses or expands when a force is applied to it.  In this experiment, you will examine the relationship between 
force and elongation for a spring.  You will do 10 trials with 10 different masses.  As you collect your data, fill in the chart on the back of this paper.  
Create a graph of Force in Newtons  vs  Elongation in meters.  Remember that weight was the force applied to the spring and that you are graphing the 
elongation in (m) not in (cm). 
While some group members are collecting the data, others will design a spreadsheet.  The spreadsheet will have the same format as the chart on the 
back of this paper.  The spreadsheet will allow the user to enter the mass in grams and the elongation in (cm).  The rest of the chart will be filled in by 
the calculations that are entered in the spreadsheet.   The spreadsheet must create a graph with a trendline.  The equation for the trendline must be 
displayed. 
 
Performance Assessment Task Sample     Experimental Design   Shock Absorber – Spring Test 

 (available on N drive) 
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 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
 Students will record laboratory data, a process supported by iPad2 technology. 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA XI: Patterns 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
ESSENTIAL QUESTIONS 
 How are dynamics a predictor of kinematics?    
 What is the connection between the various forces acting on an object?             

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

Patterns in the cause and effect of 
motion may be revealed and analyzed 
by graphing techniques. 
 
5.1.12.A.1       5.1.12.C.1       5.1.12.B.1          
5.1.12.C.3       5.1.12.B.2       5.1.12.B.3      
5.1.12.B.4       5.2.12.E          5.2.12.E4 

• A small number of known values and a basic understanding 
of the patterns involved in motion may reveal a wide 
variety of kinematic and dynamic information. 

• The patterns that affect objects on earth are universal. 
 
 

Sample Conceptual Understanding 
If the space shuttle is flying 250,000 m above the surface of the 
earth, what gravitational force will a 70 kg person feel? 
 

Use graphing techniques to analyze the 
cause and effect of motion. 
 
Determine the slope of graphs to reveal 
patterns. 

 

Patterns in the cause and effect of 
motion may be revealed and analyzed 
by developing and utilizing kinematic 
and dynamic equations. 
 
5.1.12.A.1       5.1.12.C.1       5.1.12.B.1          
5.1.12.C.3       5.1.12.B.2       5.1.12.B.3      
5.1.12.B.4       5.2.12.E          5.2.12.E4 

Use kinematic equations to reveal and 
analyze patterns in the cause and effect 
of motion. 

 

The dynamics of gravitation are 
universal. 
 
5.1.12.A.1       5.1.12.C.1       5.1.12.B.1          
5.1.12.C.3       5.1.12.B.2       5.1.12.B.3      
5.1.12.B.4       5.2.12.E          5.2.12.E4 

Use universal gravitation concepts to 
predict the behavior of planets, moons 
and other objects off of the earth’s 
surface. 
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Technology may be used to reveal 
and analyze patterns in the cause and 
effect of motion. 
 
5.1.12.A.1       5.1.12.C.1       5.1.12.B.1          
5.1.12.C.3       5.1.12.B.2       5.1.12.B.3      
5.1.12.B.4       5.2.12.E          5.2.12.E4 

Use technology such as Pasco probes 
and computerized programs to analyze 
the causes and effect of motion both on 
and off the earth’s surface. 

21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
 

A Very Fast Car    
This is the Bugatti Veyron.  It is a very fast car that is also very expensive.  You can get your own for $2,600,000.  It has a weight of 4180 lbs.  It can go 
from 0 to 60 mph in 2.5 seconds.   You are a car designer.  You would like to figure out how much force would be needed to accomplish this feat.  You will 
use this information in your own car designs.  You will be working with forces measured in Newtons, so you will need to have a mass in kg and a speed 
in m/s. 
There are 2.2 lbs. for every 1 kg.  What is the mass of this car in kg?  Show your work. 
There are 1690 m in every 1 mile.  Convert 60 mph to a speed in m/s.  Show your work. 
What is the acceleration of the car?  Show your work. Remember ( vf = vi + at) 
What was the force needed? Show your work. Remember (f = ma) 
Given this force, how fast would the car be going after 8 seconds?  
Given this half of an equation, fill in the information on the other side of the = sign. 
Ft =  
Where does the force needed to accelerate the car come from? 
Where does the car get its energy from? 
What are the social, economic, political and environmental impacts involved in obtaining the energy to run automobiles?  Use full sentences 
in your answer. 

http://upload.wikimedia.org/wikipedia/commons/4/41/Bugatti_Veyron_-_BCN_motorshow_2009.JPG
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Friction Stops an SUV 
Sport utility vehicles or SUVs vary in weight.  The one pictured is probably over 8ooo lbs.  Some residential areas have restrictions for vehicle weight.  
You are designing a pedestrian crosswalk for a town that has a vehicle weight limit of 6000 lbs.  What factors will affect the stopping time of 6000 lb 
SUV? 
How are these factors different than the factors affecting a 2000 lb car? 
Determine the mass of a 6000 lb SUV.  (1 kg = 2.2 lb) 
Assume the top speed limit is 30 mph.  What is this speed in m/s?  (1 mile = 1690 m) 
You determine that 10 seconds is a reasonable stopping time.  If this is the case, what is the acceleration of the SUV? 
What is the braking force needed to cause this acceleration?  This is also the force of friction. 
What is the normal force acting on the SUV? 
Assume the braking force and the force of friction are the same.  What is the coefficient of friction (u) between the SUV’s tires and the road? 
How would the braking force change if the stopping time was doubled? 
Given this half of the equation, fill in the side after the “=” sign. 
Ft =  
If the braking force was a weight, how many pounds would it be? 
Create and Solve Impulse Problems 
The equation below is another way of writing Newton’s 2nd Law. (f = ma) The value Ft is called impulse. 
Ft = mvf - mvi 
In this equation, there are 5 different variables. 
You will create and solve problems.  Your problems could be set up to solve for any of the five variables.  Those five options are listed below. For each 
option, create a unique scenario based word problem.  You may work with a group of up to 3 people.  Each of you will need to write out and show the 
solution for the problems.  Check with me to see if your solution is correct. 
Option 1) Give the mass, initial speed, final speed and time.  Solve for the force. 
Option 2) Give the mass, initial speed, final speed and force.  Solve for the time. 
Option 3) Give the mass, initial speed, time and force. Solve for final speed. 
Option 4) Give the mass, final speed, time and force. Solve for initial speed. 
Option 5) Give the initial speed, final speed, time and force. Solve for mass. 
 
Performance Assessment Task Sample     Hooke’s Law Experiment – Analysis utilizing computerized spreadsheet and variables.(available on N 

drive) 
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 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
 Students will record laboratory data, a process supported by iPad2 technology. 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA XII: Application 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
ESSENTIAL QUESTIONS 
 How has the study of dynamics (causes of motion) affected the way humans view and interact with our world. 
 What may be accomplished by understanding dynamics? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

The understanding of dynamics has 
developed along with and influenced 
technological advances. 
 
5.1.12.B.3        5.1.12.D.1 
5.2                     5.2.12.E3 

The consequences of the study of dynamics have been social, 
historical, political and philosophical. 
 
 
 

Sample Conceptual Understanding 
Friction Is Your Business 
You are an athletic shoe designer.  Explain how understanding 
friction is important for your occupation. 
 
Describe how friction will be different for different types of 
athletic shoes.  Give three separate examples. 
 
Explain how friction could be used to slow down a person using 
your product. 
 
Explain how friction could be used to help a person using your 
product to increase their speed. 
 
In your occupation, you need to test for the coefficient of 
friction between your product and a variety of surfaces.  On the 

Explain how the understanding of 
dynamics and technological 
development  have co-evolved. 

 

The work of Galileo and Newton 
influenced their times as well as our 
own. 
 
5.1.12.B.3        5.1.12.D.1 
5.2                     5.2.12.E3 

Identify the contributions of Newton to 
understanding the dynamics  of  motion. 
 
Explain how this work has influenced 
our times. 

 

The applications of universal 
gravitation and dynamic 
understanding are far reaching. 
 
5.1.12.B.3        5.1.12.D.1 
5.2                     5.2.12.E3 

Identify the applications of universal 
gravitation and dynamic understanding. 
 
ie auto industry, space program, satellite 
systems 
 
Predict future applications of universal 
gravitation and dynamic understanding. 
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back of this paper, describe an experiment you could carry out 
to determine the coefficient of friction for your product and a 
surface. 
 

21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Universal Gravitation -Space Exploration –research and critical thinking 
Which country launched the first satellite? 
What year was the first satellite launched? 
What was the name of the first satellite? 
What was the space race? 
Did the world benefit from the space race? 
Who was the first person in space?  What was the year?   
Who was the first American in space?  What was the year?   
When did humans first walk on the moon? 
Should we go back to the moon?  Give reasons for your answer. 
When was the first space shuttle launched? 
When did the first privately built craft reach outer space? 
Do you think there is intelligent life on other planets? 
Do you think there is intelligent life on this planet? 
What do you see for the future of space exploration?  Give a timeframe for your predictions. 
 
Safety Helmets and Flying Eggs- experiment follow up 
Describe the design of the safety helmet.  Explain why this design is used.  Use full sentences for your description and explanation. 
 
 
 
Performance Assessment Task Sample     Cash for Gold –Spreadsheet design for real world activity(available on N drive) 



 

60 | P a g e  
 

As
se

ss
m

en
t  

M
od

el
s 

 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
 Students will record laboratory data, a process supported by iPad2 technology. 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA XIII: Modeling 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
ESSENTIAL QUESTIONS 
 How may we symbolically represent work, power and energy information?   
 How may we symbolically represent the work and energy consideration of simple machines? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

Work, power and energy are 
measurable and derivable quantities 
that may be modeled symbolically by 
using variables. 
 
5.1.12.A.2       5.1.12.B.2       5.1.12.C.2 
5.1.12.D.2      5.2.12.D.1 

• Equations are used to describe patterns. 
• Operations are used to represent verbal models. 
• Symbols can be manipulated using different operations to 

model and communicate relationships. 
 

Sample Conceptual Understanding 
1) An escalator raises a 55 kg person a vertical distance of 

32.5 m in 1 minute and 10 seconds.  
a) How much work did the escalator do on the person? 
b) How much power was used? 

 
Symbolically represent the scenario above by using 
variables. 
 

Work, power and energy data 
symbolically by using variables. 

 

Work, power and energy are 
measurable and derivable quantities 
that may be modeled by using 
graphing techniques. 
 
5.1.12.A.2       5.1.12.B.2       5.1.12.C.2 
5.1.12.D.2      5.2.12.D.1 

Work, power and energy data on an x-y 
scatter graph. 

 

Work, power and energy are 
measurable and derivable quantities 
that may be modeled symbolically by 
using variables. 
 

Derive work, power and energy from 
force, distance and time data. 
 
Use force, distance and time to find 
work, power and energy. 
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5.1.12.A.2       5.1.12.B.2       5.1.12.C.2 
5.1.12.D.2      5.2.12.D.1 

21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Work, Power Practice –symbolic representation aspect 
Conservation of Mechanical Energy -symbolic representation aspect 
Performance Assessment Task Sample     Hotwheels Energy Experiment – symbolic representation portion.(available on N drive) 
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 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
Open-Ended (Formative) Assessment:  
 Differentiated roup and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
 Students will record laboratory data, a process supported by iPad2 technology. 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA XIV: Data Collection 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
 

ESSENTIAL QUESTIONS 
 How are predicted results affected by data collection techniques? 
 How can the accuracy of data collection techniques be insured? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

There are a variety of ways to collect 
force, distance and time data 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

• Accurate data collection techniques are necessary to assure 
useful experiment conclusions 

• There are a variety of methods to collect and record data. 
• Collecting data involves measurement and all measurement 

involves estimation. 
Sample Conceptual Understanding 

Analyzing an Inclined Plane  
For this activity, students will use their knowledge of simple 
machines to analyze an inclined plane.  They will place the 
inclined plane at different angles and collect the necessary 
information.  
Mass of cart and “passenger” ____________________  kg 

 200 300 400 500 600 
Distance of 
Effort (m) 
 

     

Use a variety of methods to collect force, 
distance and time data. 

 

An understanding of the units 
involved in data collection is 
essential. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

Collect data by using a variety of units.   
 
Convert between units. 

 

An understanding of data collection 
techniques is essential to insure 
accurate results. 
 
5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 

Design and carry out controlled 
experiments that collect meaningful 
data. 

 

Technology may be used to collect 
and record data. 
 

Use technology such as Pasco probes 
and computerized spreadsheets to 
collect and record data. 
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5.1.12.A.3      5.1.12.B.1      5.1.12.B.2 Force of  
Effort (N) 
 

     

Distance of 
Resistance 
(m) 
 

     

Force of 
Resistance 
(N) 
 

     

 

 

21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Who is the most powerful? 
1 HorsePower = 746 Watts 
# steps _____ 
height per step _____ m 
total distance _____ m 
# books  _____ 
mass per book _____ kg  
total mass _____ kg 
 
Lifting with Pulleys 
Using the weight lifting machines in the weight room, you will determine the amount of weight that you can lift with a single pulley.  We will then 
collect data in class with single, double and triple pulley setups.  From this info, you will calculate the amount of weight that you could potentially 
lift with multiple pulley setups. 
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Performance Assessment Task Sample     Hotwheels Experiment –Data Collection portion (available on N drive) 
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 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

Open-Ended (Formative) Assessment:  
 Group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for differentiated 

learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA XV: Patterns 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
ESSENTIAL QUESTIONS 
 What are the forms of energy? 
 How may energy be transformed from one form to another? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

Energy may be transferred from one 
form to another but is not created or 
destroyed. 
 
5.1.12.A.1       5.1.12.B.1       5.1.12.B.2           
5.1.12.B.3       5.1.12.B.4       5.1.12.C.1 
5.1.12.C.3       5.2.12.E           5.4.12.E 

• A small number of known values and a basic understanding 
of the patterns involved in work, power and energy may 
reveal a wide variety of information. 

• Energy is not created or destroyed but may be transferred 
 from one form to another. 

• The sun is the source of all physical energy on the earth. 
 
 

Sample Conceptual Understanding 
1) A 70 kg snowboarder is at the top of a 100 m mountain.  

Before the snowboarder begins to move, 
a)   what is their potential energy? 
b) What is their kinetic energy? 
c) What is their total energy? 

2) When the snowboarder has reached a point where they 
are 40 m vertically above the ground, 
a)   what is their potential energy? 
b) What is their total energy? 
c) What is their kinetic energy? 
d) What is their speed? 

Show the conversion of energy from one 
form to another. 

 

Patterns in work, power and energy 
relationships may be revealed and 
analyzed by graphing techniques. 
 
5.1.12.A.1       5.1.12.B.1       5.1.12.B.2           
5.1.12.B.3       5.1.12.B.4       5.1.12.C.1 
5.1.12.C.3       5.2.12.E           5.4.12.E 

Use graphing techniques to show the 
patterns between work, power and 
energy relationships. 

 

Patterns in work, power and energy 
relationships may be revealed and 
analyzed by developing and utilizing 
equations. 
 
5.1.12.A.1       5.1.12.B.1       5.1.12.B.2           
5.1.12.B.3       5.1.12.B.4       5.1.12.C.1 

Use equations and variables to show the 
patterns involved in work, power and 
energy relationships. 
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5.1.12.C.3       5.2.12.E           5.4.12.E 3) When the snowboarder has reached the ground, 
a)   what is their potential energy? 
b) What is their total energy? 
c) What is their kinetic energy? 
d) What is their speed? 

 

 

Technology may be used to reveal 
and analyze patterns in work, power 
and energy relationships. 
  
5.1.12.A.1       5.1.12.B.1       5.1.12.B.2           
5.1.12.B.3       5.1.12.B.4       5.1.12.C.1 
5.1.12.C.3       5.2.12.E           5.4.12.E 

Use technology such as Pasco probes 
and computerized programs to analyze 
the patterns involved in work, power 
and energy relationships. 

21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 

Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Conservation of Energy 
Purpose: To determine if potential energy is converted to kinetic energy. 
To do this experiment, you will let a Hotwheels car go down a Hotwheels track.  Theoretically, the potential energy the car has at the beginning will be 
equal to the kinetic energy at the bottom.  This is what you will test today.  You will let the car go from 5 different heights.  Using conservation of energy, 
you will calculate the expected speed of the car.  You will then take the time it takes for the car to go 2 m after it hits the ground.  From this information, 
you will calculate the actual speed of the car.  You can record your data below. 
 
Mass of car: ________________ kg 
 

Height (m) Potential 
Energy(J) 

Expected Speed 
(m/s) 

2 m Time (s) Actual Speed (m/s) 
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Questions 
1) How do your expected speeds compare to your actual speeds? 
2) Give examples for errors that could have taken place in this experiment. 

 
Analysis of Simple Machines 

1) A 1400 N engine is raised 3 m by a pulley system.  The rope is pulled 25 m by a person who supplies a force of 200 N.   
a) What is the IMA? 
b) What is the MA? 
c) What is the work output? 
d) What is the work input? 
e) What is the efficiency?    

2) A person pulls the rope of a pulley system 50 m to raise a 20 kg object 4m.  The person uses a force of 25 N. 
a) What is the IMA? 
b) What is the MA? 
c) What is the work output? 
d) What is the work input? 
e)   What is the efficiency? 

 
 
Performance Assessment Task Sample    Rollercoaster Design (available on N drive) 
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 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
 Students will record laboratory data, a process supported by iPad2 technology. 

Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
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Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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BIG IDEA XVI: Application 
Curriculum Management System 

COURSE NAME: Physics 
OVERARCHING GOALS 

1.       All students will understand that science is both a body of knowledge and evidence-based, model-building enterprise that 
continually extends, refines, and revises knowledge. 

2.       Investigate, research, and synthesize data and information to understand meaningful real-world problems.  
ESSENTIAL QUESTIONS 
 What are the social and economic impacts of energy use? 
 How may we sustainably use energy? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  20 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

The understanding of work, power 
and energy has developed along with 
and influenced technological 
advances. 
 
5.1.12.B.3       5.1.12.D.1 
5.2                    5.2.C 

The consequences of the study of work, power and energy have 
been social, historical, political and philosophical. 
 
 
 

Sample Conceptual Understanding 
1) How did the steam engine change the world? 
2) Beyond being the battle of one man versus one machine, 

what is the significance of the story of John Henry?   
3) Give other examples of machines replacing people in the 

work force. 
 

Explain how the development of 
technology and work, power and energy 
understandings have co-evolved. 

 

The applications of work, power and 
energy concepts have been far 
reaching. 
 
5.1.12.B.3       5.1.12.D.1 
5.2                    5.2.C 

Identify the applications of work, power 
and energy concepts. 

 
21st Century Skills 

 
Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
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Learning Activities 
 

(These and all activities are on the shared N drive) 
 
Getting the Job Done 
-When people go to their job, we often say they are going to work.  Give an example of a job and the type of work involved in it. 
-Give an example of a job where physical work is required.  Describe the work involved.  If your example above involved a physical job, give another 
example here. 
-Where would a person get the energy needed to do the work you described above? 
-Give an example of a job where a machine does work.  Describe the work the machine does. 
-Where does the machine get its energy from? 
-How is work involved when a person drives an automobile? 
-Where does the automobile get its energy? 
-What are the types of energy used by humans? 
-What are the political, social, environmental and economic impacts of energy use?  Use full sentences in your answer.   
 
Performance Assessment Task Sample     The Cost of Energy (available on N drive) 

As
se

ss
m

en
t  

M
od

el
s 

 NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop 
his/her own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

 Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
Open-Ended (Formative) Assessment:  
 Differentiated group and individual work is assigned daily, from various sources . Classroom activities will involve opportunities for 

differentiated learning.  (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done daily to pre-assess student knowledge and assess understanding of topics.  (Synthesis, 

Analysis, and Evaluation). 
Summative Assessment:  
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 
 Assessment strategies will address a diverse array of learning modalities 
 Students will record laboratory data, a process supported by iPad2 technology. 
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Ad
di

ti
on

al
 

Re
so

ur
ce

s Complete sample course material on shared N drive         
Textbook: Conceptual Physics, Hewitt  Publisher Addison Wesley 
Pasco probes 
IPad2 technology 
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