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STATEMENT OF PURPOSE 

 
Physics I is designed to challenge and stimulate students in grades 11 or 12 to learn the principles of Physics through experimentation, 
observation, and problem solving.  Descriptive and theoretical concepts weave current social issues and career opportunities into the 
program.  The course provides the tools needed to function as a scientifically literate adult. 
 
Since a strong knowledge and understanding of mathematical principles is required to be successful in Physics, students need to be 
proficient in exponential notation, significant figures, dimensional analysis, plotting graphs, reading graphical information, and using 
algebraic functions to solve problems.  They should show competence in solving multi-step problems.  In addition, they will acquire 
proficiency in using the computer to collect and analyze data for most performance-based tasks. 
 
The students will obtain a broad overview of the principles of Physics.  They will learn about a variety of physical principles which 
include, but are not limited to: kinematics, dynamics, energy, waves and optics.  This will convey the importance of a field that boasts 
a lively history along with a highly dynamic future as students gain an understanding of the fragile physical world we live in. 
 
Students will acquire valuable skills which can be used for further study at the college level, for employment and/or personal 
use.  Separately we assess students to gauge progress and inform instruction. Benchmark assessments for students in grades 9 through 
12 are administered in the form of a midterm and final exam for full year courses. *Special Note: Only final exams are administered at 
the end of quarter courses and semester courses.  
 
 
 
 

RATIONALE 
 
Physics I is a full-year course open to juniors and seniors who exhibit proficient math skills and who are seeking a challenging scientific 
experience.  This course is aligned with the New Jersey Student Learning Standards ( NJSLS ) for Science and the New Jersey Student 
Learning Standards Standards for Technology.  Using a variety of materials and resources, the course reinforces and augments the 
educational skills of scientific interpretation, problem solving, critical analysis and technological research.  District initiatives in 
assessment and critical reading and writing are also being emphasized.  



 
 

GENERAL GOALS 
 
The two major objectives of this course are to develop a thorough understanding of the basic concepts of Physics, and to prepare the 
students to use these fundamentals in their own lives and professions.  This will enable the students to study significant conceptual 
principles of Physics while integrating mathematical and technological techniques.  To this end the students will: 
 

• learn about the life and contributions of important scientists and become literate in the major significant technological 
advances that have helped to advance the knowledge and understanding of the world we live in. 

 
• learn to use the mathematical and technological tools that are an integral part of the Physics experience and apply 

mathematical models that describe physical phenomena to predict real-world events. 
 

• learn to collect relevant data and be able to perform data analysis using a graphical or a statistical approach. 
 

• become familiar with the kinematics of moving bodies using a multi-pronged approach that includes a qualitative, 
quantitative, as well as graphical approach to this study. 

 
• understand the relationship between force, mass and acceleration as explained by Newton’s Laws of Dynamics.  Both 

experimental and practical applications will be analyzed to foster an in-depth understanding of this topic. 
 

• be able to differentiate between various types of energy, work and power through laboratory, as well as classroom discussion. 
 

• be able to understand the nature of different forms of energy such as heat, sound and light; and how they move through 
materials and identify factors that help that movement. 

 
• understand the law of conservation of energy and how the loss of mechanical energy turns up in other forms such as heat, 

light or sound. 
 

• understand the electromagnetic spectrum and the many real-world applications that have resulted from this study.  The many 
technological applications will be discussed. 



 

GENERAL PERSONAL SAFETY 
 
The science classroom is potentially the most dangerous place in the school.  However, this need not constitute a serious threat if the 
teacher and students have a thorough knowledge of the potential hazards, exercise prudent care and foresight, and use common 
sense.  Accident prevention must be included in the performance of every task, and safety instruction must be an integral part of the 
overall science program. 
 
1. Precautions should be taken to protect those in the classroom from injury from hot or corrosive materials. 

a. In order to reduce the danger from caustic or hot liquids, students and teachers handling such materials should wear protective 
aprons (plastic or neoprene), goggles, and should roll sleeves (which can absorb the liquid), tightly to above the elbow. 

b. Students should never be permitted to work with concentrated acids or bases or with boiling water while seated. 
c. Burns from either hot or caustic materials should be flooded immediately and for at least ten minutes with copious 

amounts of cold water.  Following flooding of the bum, the victim should be escorted to the school nurse as quickly 
possible.  Clothing which has absorbed caustic materials should be removed as soon as feasible.  The school nurse should 
be called immediately. 

 
2. High-speed devises such as mechanical rotators, electric drills, fans, etc., should never be operated with protective shields 
removed or opened.  Goggles must be worn. 
 
3. Eating anything in the laboratory should be prohibited since it entails an intolerable hazard from toxic or possible infectious 
materials. 
 
4. Cleanliness and order should be maintained. 

a. Extraneous objects should be moved from work surface. 
b. Glassware and other hardware should be maintained in a clean condition.  Chemical or biological residues may constitute 
a reactive hazard. 
c. Students should be required to thoroughly wash their hands with soap and water following a laboratory session. 

 
5. There are several devices for protecting students and instructors against the corrosive or toxic effects of chemical reagents. 

a. Aprons should be worn by all students working in a laboratory, especially when working with corrosive reagents. 



b. Gloves should be worn by students when working with concentrated corrosive reagents.  Gloves have a tendency to 
reduce dexterity, which may be a hazard in itself.  Gloves are generally rubber or plastic. 
c. Long hair can be a serious hazard in the laboratory and should be covered or contained.  Fire and reduced visibility are 
just two of the hazards that result from long hair. 
d. Loose clothing is another potential hazard in the laboratory.  Loose clothing is less controllable than tight-fitting 
clothing.  Glassware can be knocked off benches, clothes can come into contact with open flame, and manual dexterity can be 
reduced. 

General Personal Safety (continued) 
 

6. In a demonstration experiment using any flammable liquid such as alcohol, care must be taken to ensure that any flame in the 
room is a safe distance from the volatile liquid. 
 

7. Demonstrations involving explosive or potentially explosive substances must be so arranged as to shield everyone from any 
danger.  Use the safety shield to protect observers and the face shield and goggles to protect the demonstrators.  Size of apparatus 
and quantities of reagents used in a demonstration should be consistent with safe practice. 

 
8. Observers should be evacuated from seats directly in front of the demonstration table, even if the possibility is remote that injury 
to them might occur from splattering of chemicals, inhalation of fumes, etc. 

 
9. All persons performing science activities involving hazards to the eyes must wear approved eye protection devices.  All persons 
in dangerous proximity must likewise be equipped. 

 
10. Chemicals should never be tasted (or placed on the tongue or lips), nor should laboratory glassware be used as drinking vessels. 
 

11. Sandals and open-toe shoes should not be permitted in laboratory areas unless they have a protective covering. 
 
 

 

 
 



AFFIRMATIVE ACTION STATEMENT 
 
During the development of this course of study, particular attention was paid to material which might discriminate on the basis of sex, 
race, religion, national origin, or creed.  Every effort has been made to uphold both the letter and spirit of affirmative action mandates 
as applied to the content, the texts and the instruction inherent in this course. 

 
MODIFICATIONS AND ADAPTATIONS 

	
For	guidelines	on	how	to	modify	and	adapt	curricula	to	best	meet	the	needs	of	all	students,	instructional	staff	should	refer	to	
the	Curriculum	Modifications	and	Adaptations	included	as	an	Appendix	in	this	curriculum.		Instructional	staff	of	students	with	
Individualized	Education	Plans	(IEPs)	must	adhere	to	the	recommended	modifications	outlined	in	each	individual	plan.		
 
 
 
 

THE LIVING CURRICULUM 
 
Curriculum guides are designed to be working documents.  Teachers are encouraged to make notes in the margins.  Written comments 
can serve as the basis for future revisions.  In addition, the teachers and administrators are invited to discuss elements of the guides as 
implemented in the classroom and to work collaboratively to develop recommendations for curriculum reforms as needed. 
 

 
 
 

 



PARSIPPANY-TROY HILLS TOWNSHIP SCHOOLS 
COURSE PROFICIENCIES AND GRADING PROCEDURES 

 
COURSE NO.:  SCN243            TITLE:  PHYSICS I 

 
IN ACCORDANCE WITH DISTRICT POLICY AS MANDATED BY THE NEW JERSEY ADMINISTRATIVE CODE AND 
THE NEW JERSEY STUDENT LEARNING STANDARDS, THE FOLLOWING ARE PROFICIENCIES REQUIRED FOR 
THE SUCCESSFUL COMPLETION OF THE ABOVE-NAMED COURSE. 
 

The students will be able to: 
1. understand the scientific method. 
2. list the standard fundamental and derived units and correctly interpret metric prefixes. 
3. demonstrate the ability to distinguish between accuracy and precision and be able to use significant digits.  
4. demonstrate the ability to apply basic trigonometric functions and use the sine and cosine laws. 
5. evaluate the validity of an equation by dimensional analysis. 
6. understand the concepts of uniform velocity and acceleration. 
7. understand the cause of acceleration due to gravity and use it in conjunction with standard acceleration equations. 
8. interpret and plot graphs involving displacement, velocity, and acceleration vs. time. 
9. distinguish between scalar and vector quantities and be able to perform vector algebra. 
10. demonstrate an understanding of projectile motion and be able to solve related problems. 
11. understand Newton’s Laws of Dynamics. 
12. understand circular motion and solve problems involving centripetal behavior. 
13. display an understanding of the concept of energy and its transition through various forms. 
14. understand the relationships between work, power and energy. Apply knowledge of Earth’s carbon cycle to it’s impact on 

Earth’s processes and adaptation of life.  
15. define momentum and impulse, and solve problems related to these quantities. 
16. state the Law of Conservation of Momentum and solve related problems. 
17. apply Kepler’s Laws of Planetary Motion to orbital trajectories. Explain how Earth’s molten core leads to magnetic fields, in 

addition to convection currents and plate tectonics. 
 
 



Proficiencies (Continued) 
 
18. understand the nature of sound waves. 
19. Develop and understanding of the equations and parameters pertaining to wave mechanics. 
20. Be familiar with the types of waves and their behavior, including reflection, refraction, and Doppler Effect. 
21. Recognize the sources of electromagnetic radiation, and understand the electro-magnetic spectrum. Identify the Sun’s role in 
energy transfer to the Earth, and it’s effects on Earth’s climate, life, processes and systems.  
22. identify major contributions of scientists throughout history.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ASSESSMENT PROCEDURES 
 

Marking Period Grades 
 
Long and Short Term Assessments which may include:    90% 

• Tests, quizzes, and/or worksheets 
• Authentic assessments 
• Technology applications 
• Projects, reports, presentations 
• Laboratory investigations 
• Data Analysis 
• Analysis of assigned readings 

 

Daily Assessments which may include:      10% 
• Active engagement in class activities 
• Demonstration of knowledge and understanding of course material 
• Skills and safety practices during lab investigations 
• Do Now/Exit Questions 
• Homework 

 
 
 

Final Grade 

Full Year Course 
• Each marking period shall count as 

20% of the final grade 

• The midterm assessment will count as 10% of the final grade, and the final 
assessment will count as 10% of the final grade. 

 
 



 
 
 
 
 

PHYSICS I 
 

PROFICIENCIES/OBJECTIVES 
 STANDARDS SUGGESTED ACTIVITIES EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 
The student will be able to:  Students will:   
1. understand how scientists investigate 

the real world.. 
HS-ETS1-1 
HS-ETS1-3 
HS-ETS1-2 
 

• link the procedures of a 
police investigation of a car 
accident with the stages of 
the scientific 
method.  Students must 
defend their recreation of 
how the car accident 
occurred. 

 

Completeness of 
student work and 
relevance of 
responses. 

 

2. list the standard fundamental and 
derived units and correctly interpret 
metric prefixes. 

HS-ETS1-1 
HS-ETS1-3 

• make a series of 
measurements using an 
assortment of instruments in 
order to become more 
proficient with the metric 
system. 

 
• Gizmo Activities: Unit 

Conversions 
 

Accuracy of 
measurement and 
use of prefixes 
 

 

3. demonstrate the ability to 
distinguish between accuracy and 

HS-ETS1-1 
HS-ETS1-3 

• work independently to solve 
a series of teacher-designed 

Student 
demonstration of 

 



precision and be able to use 
significant digits. 

problems in order to 
strengthen their critical 
thinking skills. 

 
• Gizmo Activities: Unit 

Conversions 2 - Scientific 
Notation and Significant 
Digits 

 

ability to use these 
skills 
 
 

4. demonstrate the ability to apply 
basic trigonometric function and use 
the sine and cosine laws. 

HS-ETS1-2 • work independently to 
analytically examine how 
trigonometric functions are 
applied to a right angle. 

 
• utilize learned topics to 

perform an experiment to 
determine the height of the 
school building and flag 
pole. 

 

Student 
demonstration of 
ability to use these 
skills 
 
 

Lab report rubric 

 

5. evaluate the validity of an 
equation by dimensional analysis. 

HS-ETS1-2 • work in small group settings 
to test validity of various 
equations using dimensional 
analysis. 

• compare both sides of 
assorted equations for 
equality. 

Student self-
assessment 
 
 
 
 

 

PROFICIENCIES/OBJECTIVES 
 STANDARDS SUGGESTED ACTIVITIES EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 
The student will be able to:  Students will:   

6. understand the concepts of 
uniform velocity and acceleration. 

HS-PS2-1 • conduct an experiment to 
measure their average 

Accuracy of graphs  



velocity by use of a 
stopwatch and meter stick, 
then perform a graphing 
analysis of displacement vs. 
time using computer software 

 
• perform an experiment using 

a drag strip timer to graph 
position, velocity and 
acceleration vs. time for 
different types of motion. 

 

 
 
 
 
 

Accuracy of graphs 

7. understand the cause of 
acceleration due to gravity and use it 
in conjunction with standard 
acceleration equations. 

HS-PS2-1 • conduct an experiment to 
calculate g using assorted 
techniques such as picket 
fence, pendulum and 
dragstrip timer. 

 
• work independently to solve 

a series of kinematic 
problems designed to 
strengthen their skills and 
ability to perform multi-step 
problems. 

 
 
 
 
 

Lab Report Rubric 
 
 

Problems assessed 
for accuracy and 
completeness. 
 
 
 

 
 
 
 
 
 
 
 
 

 
PROFICIENCIES/OBJECTIVES STANDARDS SUGGESTED ACTIVITIES EVALUATION/ TEACHER 



 ASSESSMENT NOTES 
The student will be able to:  Students will:   

8. interpret and plot graphs involving 
displacement, velocity and 
acceleration vs. time. 

HS-PS2-1 
HS-ETS1-2 
 
 
 
 
 
 
 
 
 
 
 

HS-PS2-1 
HS-ETS1-2 

• perform an experiment to 
utilize motion detectors in 
conjunction with computer 
software in order to plot the 
motion of various students. 

 
• conduct graphical analysis 

of slope for various motions 
. 
• Gizmo Activities: Distance - 

Time Graphs; Distance - 
Time and Velocity - Time 
Graphs; Free Fall 
Laboratory 

 

Accuracy of graphs t 

9. distinguish between scalar and 
vector quantities and be able to 
perform vector algebra. 

• work with a partner in order 
to graphically and 
mathematically predict 
resultants of teacher-
designed vector algebra 
problems. 

 
• conduct a lab activity using 

a force table and frictionless 
pulleys to solve 
mathematically and 
graphically for resultant 
force vectors. 

 
• Gizmo Activities: Vectors 

Compare prediction 
to observed motion 
 
 
 

Lab Report Rubric 

 



 
 
 

 
PROFICIENCIES/OBJECTIVES 
 STANDARDS SUGGESTED ACTIVITIES EVALUATION/ 

ASSESSMENT 
TEACHER 
NOTES 

The student will be able to:  Students will:   
10. demonstrate an understanding of 
projectile motion and be able to 
solve related problems. 

HS-PS2-1 • engage in a classroom activity 
using the projectile launcher to 
measure the range at various 
angles.  They will then 
determine which angle gives 
maximum horizontal angle. 

 
• work independently to solve a 

series of teacher-selected multi-
step problems.  They will 
demonstrate their ability to use 
these skills by putting their 
solution on the blackboard and 
defend-ing their results to the 
class. 

 
• Gizmo Activities: Shoot the 

Monkey; Golf Range; 
Trebuchet  

 
 
 
 
 
 

Accuracy and 
completeness 
 
 
 
 

Teacher anecdotal 
notes 

t 



 
 
 
 
 

 
PROFICIENCIES/OBJECTIVES 
 STANDARDS SUGGESTED ACTIVITIES EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 
The student will be able to:  Students will:   

11. understand Newton’s Laws of 
Dynamics. 

HS-PS2-1 
HS-PS2-2 
HS-PS2-3 
HS-ESS2-5 
 

• individually construct free body 
diagrams which will demonstrate 
equilibrium and proper placement 
of various forces in order to 
produce desired net results. 

 
• conduct an experiment using 

dynamic carts with adjustable 
masses on an air track to determine 
the relationship between force, 
mass and acceleration. 

 
• work in small groups to create a 

procedure that will determine the 
coefficient of friction on an 
inclined plane.  They will select 
equipment, develop methodology, 
perform the experiment, and 
compare results to a statistical 
analysis from the class. 

 
• predict the effect of friction on 

motion and explain how Earth’s 

Accuracy and 
completeness 
 
 
 
 

Lab Report Rubric 
 
 
 
 
 

Student self-assess 
performance 

 



surface processes can affect the 
coefficient of friction 

 
• Gizmo Activities: Fan Cart 

Physics; Atwood Machine; 
Determining a Spring Constant 

 
PROFICIENCIES/OBJECTIVES 

 STANDARDS SUGGESTED ACTIVITIES EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   
12. understand circular motion and 
solve problems involving centripetal 
behavior. 

HS-PS2-1 
HS-PS2-5 
 

 
• use the centripetal force 

apparatus in order to test the 
relationship between 
centripetal force and 
velocity.  Results will show 
mathematical correlation 
between the two. 

 
• Gizmo Activities: Uniform 

Circular Motion 
 

 
Accuracy of results 
and quality of 
graphical presentation 

 

13. display an understanding of the 
concept of energy and its transition 
through various forms. 

HS-PS3-1 
HS-PS3-2 
HS-PS3-3 

• perform a lab activity in 
which the potential energy 
loss is con-verted into 
kinetic energy using air-
tracks and photogates. 

 
• conduct an experiment to 

determine the transfer 
between kinetic and 

Value of percent 
difference in 
analytical results will 
be assessed. 
 

Ability to validate the 
Law of Conservation 
of Energy in their 
conclusion statement 

 



potential energy in either a 
pendulum or a spring. 

 
 
 
 
 

 
 
 

PROFICIENCIES/OBJECTIVES 
 STANDARDS SUGGESTED 

ACTIVITIES EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   
14. understand the relationships 
between work, power and energy. apply 
knowledge of Earth’s carbon cycle to 
its impact on Earth’s processes and 
adaptation of life. 

HS-PS3-1 
HS-PS3-2 
HS-PS3-3 
HS-ESS2-2 
HS-ESS2-4 
HS-ESS2-6 
HS-ESS3-1 
HS-ESS3-2 
HS-ESS3-3 
HS-ESS3-4 
HS-ESS3-5 
HS-ESS3-6 
8.1.12.E.2 
CRP4 
CRP7 
 

• work collaboratively in 
small groups to solve a 
series of teacher-designed 
problems to reinforce the 
concepts learned in 
previous labs. 

 
• research project involving 

alter-native energy 
sources.  Written and oral 
presentations defending 
pros and cons of selected 
energy topic will be made. 

 
• Gizmo Activities: Roller 

Coaster Physics; Energy 
Conversions; Potential 
Energy on Shelves; Sled 

Accuracy and 
understanding 
 
 
 

Oral Presentation 
Rubric with an 
addendum for 
written portion 

 



Wars; Roller Coaster 
Physics; Energy of a 
Pendulum; Inclined Plane 
- Sliding Objects 

 
15. define momentum and impulse and 
solve problems related to these 
quantities. 

HS-PS2-1 
HS-PS2-2 
HS-PS2-3 

• work in cooperative 
groups in order to derive 
the impulse-momentum 
theorem from Newton’s 
Second Law.  They will 
then present their findings 
to the class. 

 
• work independently to 

solve a series of teacher-
selected prob-lems 
designed to demonstrate 
the relationship between 
the impulse and change in 
momentum. 

 

Teacher will compile 
anecdotal notes 
during group efforts 
and class 
discussions. 
 
 

Accuracy and 
understanding 

 

 
PROFICIENCIES/OBJECTIVES 

 STANDARDS SUGGESTED ACTIVITIES EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   
16. state the Law of Conservation 
of Momentum and solve related 
problems. 

HS-PS2-1 
HS-PS2-2 
HS-PS2-3 
8.1.12.E.2 
CRP4 
CRP7 
 

• perform a laboratory activity using 
air tracks and carts to show elastic 
and inelastic collisions, proving 
the conservation of 
momentum.  Computer-aided 
software for data and graphing 
analysis as well as emphasis on 

Formal Lab 
Report Rubric 
 
 
 
 
 
 

 



vector aspect of momentum will 
be incorporated 

 
• conduct an experiment to 

investigate collisions in two 
dimensions by utilizing marbles 
and ramps.  Prior content 
knowledge must be utilized. 

 
• view video clips from Mechanical 

Universe;  Conser-vation of 
Momentum.  The student will 
record their thoughts and ideas to 
be used in class discussion. 

 
 
 
 
 
 
 
 

 
 
 

Accuracy of 
mathematical data 
and analysis 
 
 
 

Ability to use 
notes in classroom 
discussion 

 
 
 
 
 
 
 
 
 



PROFICIENCIES/OBJECTIVES 
 STANDARDS SUGGESTED 

ACTIVITIES EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   
17. apply Kepler’s Laws of Planetary 
motion to orbital trajectories. explain how 
Earth’s molten core leads to magnetic 
fields, in addition to convection currents 
and plate tectonics. 

HS-PS2-1 
HS-PS2-5 
HS-PS2-4 
HS-PS3-5 
HS-ESS1-4 
HS-ESS1-5 
HS-ESS2-1 
HS-ESS2-3 

• use given astronomical 
data and concepts learned 
in math class in order to 
plot elliptical orbits of 
planets.  They will then 
compare the obtained 
eccentricity with the 
standard data. 

 
• work in small groups to 

solve a series of teacher-
designed problems in 
order to strengthen their 
understanding of Kepler’s 
Laws. 

 
• conduct a lab activity 

using Newton’s Law of 
Gravitation to plot the 
orbit of a comet. 

 
• Compare and contrast 

Newton’s Law of 
Gravitation and 
Coulomb’s Law 

 
• apply knowledge of 

Earth’s molten iron core 
to the discovery of 

Accuracy of results 
 
 
 
 
 
 

Accuracy of results 
 
 
 
 

Comparison of 
student orbit to 
standard data 

 



convection currents and 
plate tectonics 

 
• Gizmo Activities: 

Gravitaiotnal Force; 
Orbital Motion - Kepler’s 
Laws 

     
 

PROFICIENCIES/OBJECTIVES 
 STANDARDS SUGGESTED ACTIVITIES EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 
The student will be able to:  Students will:   

18. understand the nature of sound 
waves. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HS-PS4-1 
HS-PS4-2 
HS-PS4-5 
HS-ESS2-7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• use the resonant air column 
apparatus and tuning forks 
student will study standing 
waves and use them to 
determine the speed of sound 
at various temperatures. 

 
• observe demonstrations of 

Doppler effect, beats, and 
resonance.  They will then 
engage in a formal 
discussion on the above 
topics. 

 
• be able to duplicate a simple 

melody using resonating air 
columns of various 
dimensions. 

 

Accuracy of results 
with standard data 
 
 
 
 

Teacher will 
compile anecdotal 
notes during class 
discussion 
 
 
 

Correlation between 
the melody 
produced and the 
standard 

 



 
 
 
 
 
 
 
 
 

19. develop an understanding of the 
equations and parameters pertaining 
to wave mechanics 

 
 
 
 

20. be familiar with the types of 
waves and their behavior, including 
reflection, refraction, and Doppler 
Effect 

 

 
 
 
 
 
 
 
 
 
 

HS-PS4-1 
HS-PS4-2 
HS-PS4-5 
 
 
 
 

HS-PS2-5 
HS-PS2-5 
HS-PS4-1 
HS-PS4-2 
HS-PS4-5 
HS-ESS1-2 
HS-ESS1-3 
HS-ESS1-6 
 

• Explain how life on Earth 
has evolved differently based 
on Earth’s changing systems 

 
 
 
 
 
 
 

• work independently to solve 
a series of problems 
involving wave velocity vs. 
medium velocity.  They will 
use prior knowledge of 
derivatives. 

 

• using a coil spring and a 
ripple tank study one and 
two dimensional wave 
motion to observe various 
wave behaviors. 

 
• work collaboratively to solve 

a series of problems on wave 
propagation, wave speed, 
and the changes in the 
medium using differential 
calculus. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Accuracy of student 
responses to 
qualitative questions 
 
 
 
 
 

Accuracy of 
problems solved 

 
 

 



• use the Doppler effet as 
evidence of the Big Bang 
Theory 

 
• Gizmo Activities: Waves, 

Ripple Tank; Longitudinal 
Waves; Phased Array, 
Refraction; Sound Beats and 
Sine Waves; Doppler Shift; 
Doppler Shift Advanced; 
Laser Reflection; Refraction 

 
 
 
 
 

PROFICIENCIES/OBJECTIVES 
 STANDARDS SUGGESTED 

ACTIVITIES EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   
21. recognize the sources of electromagnetic 
radiation, and understand the electromagnetic 
spectrum. identify the sun’s role in energy 
transfer to the Earth and it’s effects on 
Earth’s climate, life, processes, and systems. 
 

HS-PS4-3 
HS-PS4-4 
HS-ESS1-1 
 

• research various modern 
day technological 
applications of the 
electromagnetic 
spectrum and present 
their findings. 

 
• discuss how 

electromagnetic waves 
are generated by nuclear 
fusion of the sun which 
produces heat transfer in 
the form of radiation. 

Oral presentation 
rubric 

 



 
22. identify major contributions of scientists 
throughout history. 

HS-ETS1-1 
HS-ETS1-2 
HS-ETS1-3 
HS-ETS1-4 
HS-PS2-5 
HS-PS3-4 
HS-PS3-5 
HS-ESS1-6 
HS-ESS3-1 
HS-ESS3-2 
HS-ESS3-3 
HS-ESS3-4 
HS-ESS3-5 
HS-ESS3-6 
8.1.12.E.2 
CRP4 
CRP7 
 
 

• research paper or project 
that  report on the 
contributions of a 
scientist/ physicist of 
their choice, including 
historical and society 
influence.  They will 
then prepare a 
written/oral presentation. 

 

Oral presentations 
rubric with an 
addendum for a 
written component 
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APPENDIX  A 
 

SAMPLE AUTHENTIC ASSESSMENT 
 

SAMPLE AUTHENTIC ASSESSMENT 
 
ACTIVITY: 
 
A Parsippany high school student, who just got her driver’s license, is driving a sedan north on Rt. 287 while obeying the speed limit.  By 
exit 39 a deer decides to cross in front of her.  The student slams on her brakes in order to avoid colliding with the deer, but is rear-
ended by an 18-wheeler.  When the police come to investigate, the truck driver claims he was obeying the speed limit and not following 
too closely, however, the driver of the sedan does not agree.  Luckily for us, the police do not need to rely completely on witness 
statements.  The beauty of physics will allow the police to determine whether or not the 18-wheeler was following too closely.  Since 
the driver of the sedan is a physics student, she quickly calls up her classmates and physics teacher to help her in this situation. 
 
 

TASK: 
 
Assuming the brakes on the truck locked up so that the truck was skidding while braking, design an experiment to determine: 
 

• the initial velocity of the truck when the brakes were applied. 
• the damage assessment of the sedan to find the final velocity during the impact. 
• the following distance between the truck and sedan when the deer crossed the road. 

 



Describe IN DETAIL the measurements you will make, the equipment that you will need, and the procedures you will follow.  In 
addition, provide an accurate and complete interpretation of the data that could possibly be collected in order to clearly determine the 
above-required information. 
 
Prepare the comprehensive study to be delivered at the municipal court in order to be used as a resource to thoroughly investigate and 
determine which driver was at fault. 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

 



APPENDIX  B 
 

RUBRIC FOR SAMPLE AUTHENTIC ASSESSMENT 
 
 

 
RUBRIC FOR SAMPLE AUTHENTIC ASSESSMENT 

 
EXPERIMENTAL DESIGN 

CATEGORY 
& 

TOPIC 
EXEMPLARY ACCOMPLISHED DEVELOPING 

NEEDS 
IMPROVEMENT 

Initial Velocity 
Determination 

• Design is well thought 
out and clearly 
identifies the 
parameters to be 
measured. 

• A description of all 
appropriate equipment 
necessary for a thor-
ough investigation is 
included. 

•  Design is well thought out and 
identifies most of the parameters to 
be measured. 
•  A description of most appro-
priate equipment necessary for a 
thorough investigation is included. 

•  Design has merit and 
attempts o identify some of 
the parameters to be 
measured. 
•  A description of some 
appro-priate equipment 
necessary for a thorough 
investigation is included. 

•  Design lacks clarity and 
does not attempt to mention 
the parameters needed to be 
measured. 
•  A poor description of the 
equip-ment necessary for a 
thorough investigation is 
noted. 
 

Final Velocity 
Determination 

• Design is well though 
out, clearly identifies 
the parameters needed 
to be measured and 
mentions all the 
equipment necessary for 
a thorough investi-
gation of the final 
velocity. 

•  Design is well thought out and 
identifies most of the parameters 
needed to be measured and 
mentions most of the equipment 
necessary for a thorough investi-
gation of the final velocity. 
 

• Design has merit and 
attempts to identify most 
of the parameters needed 
to be measured and 
mentions some of the 
equipment necessary for 
a thorough investi-gation 
of the final velocity. 

•  Design lacks clarity and 
does not attempt to mention 
the para-meters needed to be 
measured. 
•  A poor description of the 
equip-ment necessary for a 
thorough investigation of the 
final velocity is noted. 
 



Following 
Distance 

• Design is well thought 
out, clearly stated, and 
thoroughly outlines 
equations and theory 
necessary to determine 
the distance between 
the vehicles. 

 
 

• Design is well though out and 
states some of the equations 
and theory necessary to 
determine the distance 
between the vehicles. 

•  Design has merit and 
attempts to state some of the 
equations and theory 
necessary to determine the 
distance between the vehicles. 

•  Design lacks logic and 
clarity. 
•  Equations and theories 
necessary are missing or 
inaccurate. 

 

RUBRIC FOR SAMPLE AUTHENTIC ASSESSMENT 
 

PROCEDURE 
CATEGORY & 

TOPIC 
EXEMPLARY ACCOMPLISHED DEVELOPING 

NEEDS 
IMPROVEMENT 

Initial Velocity 
Determination 

• Procedure is complete, 
clearly stated in full 
sentences, and numbered 
in logical order. 

• All necessary equipment is 
included along with proper 
use. 

 

• Procedure is complete, 
though not always stated in 
full sentences. 

• Steps are numbered, most 
equip-ment is included and 
proper use explained. 

 

• Procedure is brief 
and/or not laid out in 
stepwise fashion. 

• An occasional 
direction may be open 
to ambiguity. 

•  Procedure is missing steps 
or steps are not in logical 
order. 
•  The desired results could 
not be obtained using this 
method. 
 

Final Velocity 
Determination 

• Procedure is complete, 
clearly stated in full 
sentences, and numbered 
in logical order. 

• All necessary equipment is 
included along with proper 
use explained. 

• Nuances of good technique 
are included in procedure, 
including how to recognize 

• Procedure is complete, 
though not always stated in 
full sentences. 

• Steps are numbered, most 
equip-ment is included and 
proper use explained. 

• An occasional nuance is 
mentioned. 

 

• Procedure is brief 
and/or not laid out in 
stepwise fashion. 

• An occasional 
direction may be open 
to ambiguity. 

•  Procedure is missing steps 
or steps are not in logical 
order. 
•  The desired results could 
not be obtained using this 
method. 
 
 
 
 



when procedure is 
complete. 

 

 
 
 

Following 
Distance 

• Procedure is complete, 
clearly stated in full 
sentences, and numbered 
in logical order. 

• All necessary equipment is 
included along with proper 
use. 

• Nuances of technique are 
included in procedure. 

 
 

• Procedure is complete, 
though not always stated in 
full sentences. 

• Steps are numbered, most 
equip-ment is included and 
proper use explained. 

• An occasional nuance is 
mentioned. 

•  Procedure is brief 
and/or not laid out in 
stepwise fashion. 
•  An occasional direction 
may be open to ambiguity. 

•  Procedure is missing steps 
or steps are not in logical 
order. 
•  The desired results could 
not be obtained using this 
method. 

 
RUBRIC FOR SAMPLE AUTHENTIC ASSESSMENT 

 
DATA INTERPRETATION 

CATEGORY 
& 

TOPIC 
EXEMPLARY ACCOMPLISHED DEVELOPING 

NEEDS 
IMPROVEMENT 

Initial Velocity 
Determination 

• Interpretation is 
accurate, com-plete 
and clearly stated to 
include all possible 
data outcomes.   

• All mathematical 
equations and concepts 
are clearly specified. 

 
 

• Interpretation is accurate, 
complete and clearly stated 
to include most possible data 
outcomes.   

• Most mathematical 
equations and concepts are 
clearly specified. 

•  Interpretation includes 
basic data expected in 
experiment.   
•  Some mathematical 
equations and concepts are 
included. 

•  Interpretation is faulty and/or 
fails to explain possible data 
outcomes. 
•  Mathematical formulas are 
missing or incorrect. 
 



Final Velocity 
Determination 

• Interpretation is 
accurate, complete and 
clearly stated to 
include all possible 
data outcomes. 

• All mathematical 
equations and concepts 
are clearly specified. 

 

• Interpretation is accurate, 
com-plete and clearly stated 
to include most possible data 
outcomes. 

• Most mathematical 
equations and concepts are 
clearly specified. 

 

• Interpretation would 
accomplish a result, 
though it may fail to 
include all possible 
outcomes. 

• Basic mathematical 
calculations are 
explained. 

•  Interpretation is faulty and/or 
fails to explain possible data 
outcomes. 
•  Mathematical formulas are 
missing or incorrect. 
 

Following 
Distance 

• Data possibilities are 
clearly laid out for 
each step and the inter-
pretation distinguishes 
between data that is 
conclusive or 
supplementary. 

• Clear proof is given for 
conclusions drawn. 

 

• Data possibilities are laid out 
for each step and the 
interpretation distinguishes 
between data that is 
conclusive or supplementary. 

• Some proof is given for 
conclusions drawn. 

•  Data possibilities are 
mentioned for each step, 
though the inter-pretation 
does not always distinguish 
between data that is 
conclusive vs. data that is 
only supplementary. 
•  Some proof is offered. 

•  Data possibilities are 
ambiguous and the 
interpretation fails to distinguish 
between data that is conclusive 
vs. data that requires 
confirmation. 
•  Interpretation is missing. 

Ability to 
Communicate 

Results 

• Analysis explains the 
solution to the problem 
with convincing 
clarity. 

 
 

• Analysis demonstrates the 
student understands the 
results and knows how to 
explain them. 

•  Analysis reviews results, 
but conclusions are 
incomplete. 

•  Analysis shows some results 
and the conclusions are missing 
or confusing. 

 
 
 
 
 
 
 
 
 



 
 

APPENDIX  C 
SAMPLE LABORATORY ASSESSMENT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NAME:         DATE:     
 

MOMENTUM 



FORMAL LAB 
 
PROCEDURES: 
 
1. Leave the track.  You may adjust heights by adding paper to the sides. 
 
2. Follow the instructions for each type of collision in the data tables, listed 1-12.  Make sure to keep Cart 1 and Cart 2 
consistent.  Make sure to find the mass of Cart 1 and Cart 2 for each collision and place this information into DATA TABLE 1. 
 
3. The computer should already be set up with the graphs on screen.  When you have Cart 1 and Cart 2 set up with the appropriate 
masses, hit the START button on the computer and perform the action indicated.  Hit the STOP button when you have collected the 
data.  Make sure someone catches the cart before it hits and damages the motion sensor or falls off the track. 
 
4. After reading the data on the graphs, record the initial and final velocities of Cart 1 and Cart 2.  Make sure to use the correct 
sign. 
 
5. Repeat steps 1-3 for a total of 12 collisions varying the conditions of the carts. 
 
 

CALCULATIONS: 
 
1. Calculate the total initial momentum and total final momentum for each of the 12 collisions.  Show all work on a separate sheet of 

paper.  Enter the values into DATA TABLE 1. 
 
2. Find the percentage of error between the initial momentum and final momentum.  Also find the average percentage of error 
when all calculations are complete. 
 
 
 
 
 



This will be a formal lab write-up.  A formal lab MUST be typed and include the following: 
 
INTRODUCTION/OBJECTIVE: 
 
Make sure to clearly state the point of the lab, and what you are trying to prove/disprove. 
 

MATERIALS NEEDED: 
 
Make sure to include everything that was used, even if paper is needed to level the track. 
 

PROCEDURE: 
 
Do NOT simply copy my above instructions.  They are simply a general guideline.  All students will do this differently, therefore, all 
students should have unique procedures. 
 

DATA/CALCULATIONS/ANALYSIS: 
 
You may choose to re-type the data or simply attach the data sheets from this lab, but make sure it is not sloppy.  All calculations MUST 
be shown to receive full credit.  You may hand write the calculations if typing them becomes cumbersome. 
 

CONCLUSION: 
 
Make sure to indicate whether you were able to prove or disprove the objective.  Also indicate any sources of error.  Lastly, explain why 
this experiment was performed, e.g., Why is this useful in real life? 
 
 
 
 
 



 
 

PLAGIARISM is taken very seriously.  Do not simply “copy” any of my information above, or anyone else’s.  All written work 
must be entirely your own.  If you are going to use other sources, you must reference those sources.  Do not write this lab report 
in first person, and keep it formal. 
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APPENDIX  D 
RUBRIC FOR SAMPLE LABORATORY ASSESSMENT 

 

LAB REPORT RUBRIC 
 
CATEGORY EXCELLENT ACCEPTABLE UNSATISFACTORY 
EXPERIMENTAL 
DESIGN 

Experimental design is a well-constructed 
test of the stated hypothesis. 

Experimental design is structured to test the 
hypothesis.  Minor details may be lacking, 
but do not affect the outcome.  
 

Experimental design is not relevant to 
the hypothesis. 

PROCEDURES Procedures are listed in clear steps.  Each 
step is numbered and is a complete sentence. 
 

Procedures are listed in a logical 
order.  Generally, steps are numbered and 
written in complete sentences.  
 

Procedures do not accurately list the 
steps of the experiment. 

DATA 
COLLECTION 

Raw data is relevant to the objective and is 
carefully organized and presented in an 
appropriate table format.  Table has 
appropriate title.  Measurements are 
accurately reported.  Correct SI units given. 
 

Data are relevant to the objective.  Data are 
organized and presented in an organized 
way.  Measurements may include minor 
inaccuracies that do not affect the outcome. 
 

Data is incomplete, irrelevant, poorly 
organized or 
presented.  Measurements are mostly 
inaccurate and no units are used. 



DATA 
PROCESSING  
AND  
PRESENTATION 

Calculations include formula, numbers with 
units, answers with units and proper number 
of significant digits (SD) using SI units and 
scientific notation.  Graphs include title, 
variables with units, curve of best fitted 
(CBF).  Helps math sequence with written 
explanation when necessary. 
 

Graphs and calculations are 
accurate.  Some of the required elements 
are loosely provided.  Minor mistakes in 
measurements do not affect the outcome. 

Graphs and/or calculations are 
incomplete, very inaccurate, and/or 
include major mistakes in 
measurement.   

CONCLUSION  
AND 

EVALUATION 

Accurately explains results in detail using 
prior knowledge.  Refers to the stated 
problem and is supported by evidence from 
the data/observations.  Posed questions are 
answered appropriately.  Fully evaluates 
investigative procedure and makes 
recommendations for future work. 

Good attempt to explain results using prior 
knowledge.  Refers to the stated problem 
with some evidence from the 
data/observations.  Posed questions are 
basically answered.  Some evaluation of 
investigative procedure and/or 
recommendations for future work is 
provided. 
 

Refers to the stated problem 
only.  Posed questions are mentioned 
but not really answered.  No 
evaluation of investigative procedure 
and/or recommendations for future 
work. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

APPENDIX  E 
ORAL PRESENTATION RUBRIC 

 
Oral Presentation Rubric 

 

 EXEMPLARY ACCEPTABLE MARGINAL UNSATISFACTORY 

INFORMATION 
SEEKING/SELECTING 

AND EVALUATING 

Student gathered 
information from quality 
sources that are accurate, 
detailed, complete and 
related directly to the stated 
task. 

Student gathered 
information from several 
sources; however, missed 
a few required elements 
related to the task. 

Student gathered 
information from a limited 
range of sources and 
missed several required 
elements related to the 
task. 

Student gathered information that 
lacked accuracy, quality, and 
depth.  Most required elements 
related to the task were missing. 
 

SYNTHESIS 

Student developed well 
structured method for 
commu-nicating 
information, which is 
logical and organized to 
deliver smooth transitions. 
 

Student logically 
organized the information 
gathered and made 
appropriate connections 
among the ideas. 

Student could have 
demonstrated better 
organization of the infor-
mation.  Connections 
among the topics were 
weak. 

Student work is not logically or 
effectively structured.  There were 
no clear connections among the 
topics researched.  Few or no 
resources were used. 

ANALYSIS 

Narrative and description of 
topics were very 
succinct.  Conflicting 
evidence is con-sistently 
acknowledged and 
accounted for. 
 

Narrative and/or 
description was 
provided.  Some 
conflicting evidence is 
acknowledged and 
accounted for. 

Narrative or description 
takes precedence over 
analysis. Relatively little 
concern for con-flicting 
evidence. 

Narrative or description far out-
weighs analysis.  No real concern 
for conflicting evidence. 

PERSUASION 
Counter arguments are 
consis-tently anticipated 
and refuted. 

Counter arguments are 
usually anticipated and 
refuted. 

Counter arguments are 
incom-pletely expressed. 
 

Does not reveal awareness of 
counter arguments. 



GRAPHICS 
Student’s graphics 
explained and reinforced 
screen text and presentation. 
 

Student’s graphics related 
to text and presentation. 

Student’s graphics do not 
enhance the presentation. 

Student used superfluous graph-ics 
or no graphics. 

EYE CONTACT 
Student maintained eye 
contact with audience, 
seldom returning to notes. 

Student maintained eye 
contact with audience, 
seldom returning to notes. 

Student occasionally used 
eye contact, but still read 
most of the report. 
 

Student read all of the report with 
no eye contact. 

ELOCUTION 
Student used a clear voice 
and correct, precise 
pronunciation of terms so 
that all audience mem-bers 
could hear presentation. 

Student’s voice was 
clear.  Student 
pronounced most words 
correctly.  Most audience 
mem-bers could hear 
presentation. 

Student’s voice was 
low.  Student incorrectly 
pronounced 
terms.  Audience members 
had difficulty hearing 
presentation. 

Student mumbled, pronounced 
terms incorrectly, and spoke too 
quietly for students in the back of 
the class to hear. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 
APPENDIX F 

 

PEER CONFERENCE CHECKLIST 
 
 

PEER CONFERENCE CHECKLIST 
 

 EXCELLENT GOOD FAIR IMPROVE (make specific suggestions) 

SPELLING 
    

GRAMMAR 
    

PUNCTUATION 
    

FORMAT 
(Intro – Body – Conclusion) 

    

THESIS  
STATEMENT 

    



DATA 
(Facts for your persuasion) 

    

 
The following are all minor infractions.  Please DO NOT correct the mistakes, instead include: 

• “sp” for spelling errors 
• “punc” for grammar 
• “form” for paragraphs missing, redundancy/repetition or not having at least three paragraphs 
• “?” for a missing thesis statement 

 
It is the quality and amount of data and/or facts that make it possible to present a case or draw valid conclusions.  Therefore, this is the 
area of primary focus. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 

APPENDIX G    SELF-ASSESSMENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PORTFOLIO AND SELF-ASSESSMENT INSTRUCTIONS 
FOR STUDENT WORKFOLDER 

 

Three pieces from last year’s portfolio will be saved and kept in this year’s portfolio.  Choose these three (3) pieces based on the work 
you were most proud of, or that created a valuable learning experience. 
 

A record log will be stapled to the inside of your portfolio.  You are to include the following every time we ad content to the portfolio. 
 

1. Date the assignment was completed 
2. Type of assignment 
3. Grade 
4. Skills demonstrated by the work 
5. Self-assessment 

 
Type of assignment:  quiz, test, lab, project, extra credit, homework, etc.                     
 

Skills demonstrated:  science content knowledge, use of scientific method, laboratory skills, problem solving/critical thinking, writing skills, 
math skills, cooperative learning, graphing skills, ability to follow directions, etc. 
 

Self assessment:        reaction to grade or feedback, quality of work, strengths and weaknesses, “Things I   struggled with,” progress made, 
“What I would do differently to improve,” why this assignment is missing, plan for future assignments, etc. 

 

At the end of every marking period, you are to write a self-reflection, commenting on your progress for the current marking period.  Your 
portfolio will then be reviewed for a quiz grade.  Your grade will be based upon organization, inclusion of all relevant work, a completed 
log, and a thoughtful self-reflection. 
 
 
 
 



PORTFOLIO AND SELF-ASSESSMENT SHEET 

FOR STUDENT WORKFOLDER 
 
Name ______________________________ Course______________________________  
        

DATE 
COMPLETED ASSIGNMENT GRADE SKILLS SELF-ASSESSMENT 

         

         

         

         

         

         

         

         

         

         

         



         

         

         

         

         

         

 

Marking Period    
 
 
 

 

 

 

 

 

 

 

 



NAME:         
 

MID-YEAR REFLECTION 
 
After looking over your work folder with all of your assessments from this year, what are your strengths?  What are your weaknesses? 
 
 
 
 
 

How can you continue to use your strengths to be successful?  Be specific and explain. 
 
 

How can you improve your areas of weakness?  Give yourself at least one goal in order to help you improve. 
 
 
 

Which assessment(s) are you most proud of?  Explain why. 
 
 
 

Which assessment(s) do you think you could have done better on?  Explain why and how. 
 
 
 
 
 

We are now half-way through the school year.  What will you continue to strive for?  How do you plan on doing this? 



WORK FOLDER REFLECTION 

 
 

Look through the various items in your work folder and take a moment to think about this school year. Answer the following questions 
in the form of a paragraph to reflect on your progress so far this year. 
 

• What were some of your goals in the beginning of this school year?  Have you made progress towards achieving 
them? 

 
• What are some goals you have for the rest of this school year? 

 
• In what areas did you have the most success?  Be specific by indicating the topics in which you feel most confident. 

 
• In what areas did you have difficulty?  What are some ways you can improve in those areas? 

 
• What can you do to prepare yourself for the final exam? 

 
• Now that more than half of the year has passed, what are some things that you have learned that will help you next 

year? (i.e., study skills, putting more effort in homework, etc.) 

 
• What are some things that you enjoy about this class?  What are some things you don’t like?  Do you have any 

suggestions as to what would make the class better? 
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APPENDIX H: NJSLS STANDARDS 
	

3	-	English	Language	Arts	
4	-	Mathematics	
5	-	Science	
8	-	Technology	
9	-	21st	Century	Life	and	Careers	
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APPENDIX I:  CURRICULUM MODIFICATIONS & 
ADAPTATIONS 
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