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Elements of Conceptual Physics  

Introduction:  Scientific Method and Measurements  
Time Allotted: Approximately 4- 6 Weeks 
New Jersey Student Learning Standards (NJSLS) 
Scientific and Engineering Practices 1-8 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning (Assessment)  

● What are the safety rules that must 
be followed  when conducting 
experiments?  

● How can you solve a problem or 
answer a question using the 
Scientific Method?  

● How is data generated, displayed, 
and analyzed? 

● What are the basic units of 
measurements in the SI System? 

● How do we use technology in 
science? 

 
 

Students will be able to: 
● Understand and apply 

information, skills, and 
procedures developed from 
the district safety program 
as it directly relates to the 
student of science.  

● Solve a problem using the 
Scientific Method. 

● Demonstrate how to create 
and interpret graphs using a 
line, pie and bar graphs 
using sample data.  

● Define length, weight, 
volume and temperature 
and their units. 

● Use proper equipment to 
measure length, weight, 
volume and temperature.  

● Identify instruments of 
technology used in science 
including microscopes, 
computers, balances, etc.  

● Identify scientific 
discoveries made possible 
through invention of 
technology as well as the 
evolution of technology 
through the advancement of
science.  

 

● Read aloud the district- wide safety 
rules.  

● Show lab safety equipment in the 
classroom: fire extinguisher, fume 
hood, safety shower, eyewash, and 
fire blanket and demonstrate how 
to use them.  

● Provide the students with 
illustrations of safety procedures 
not being followed. Students then 
circle and verbally explain what is 
wrong and what would be the 
correct procedure.  

● Role play the safety procedures 
correctly.  

● Group Activity: Organize students in
groups to solve a problem using the 
scientific method.  

● Students manipulate steps into the 
correct order. 

● Read and interpret graphs 
containing data to which students 
may relate. 

● Give students a topic and survey 
the class to obtain data and have 
them develop a graph. 

● Provide graphing exercise with 
given data.  

● Complete worksheet, board work, 
or graphic organizer on 
measurement, base unit, and 

● Provide a lab that will 
demonstrate the use of 
appropriate equipment, 
techniques, and safety.  

● Observe students during the 
actual lab and review their 
procedures in regards to 
techniques and safety.  

● Students must sign and have 
parental signature of the 
safety contract. 

● Students must pass a safety 
quiz.  

● Students present the group 
activity and have a 
discussion. 

● Verbal quiz on Scientific 
Method.  

● Collect and grade graphs. 
● Quiz on graphing. 
● Written and oral responses 

to academic prompts. 
● Lab report 
● Quiz on Measurement  
● Quiz on technology 

instrument identification  
● Unit Test 
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equipment.  
● Give worksheets with practice 

problems, allow students to identify
the information.  

● Students identify items in the home 
measured in metrics or used in 
metric quantities.  

● Measurement Lab  
● Students identify names and uses 

of different instruments of 
technology. 

● Allow students to use as many 
types of technology as possible. 

● Discuss microscope and MRI 
machines as tools to advance 
science and vice versa. 

Resources/Materials -District Safety Rules 
-Scientific Method Sorting Activity 
-Graphing Worksheets 
-Object to measure length, weight, volume and temperature along with the equipment  
-Microscope and images of MRI machines 

Interdisciplinary Connections An understanding of measurement and data is essential in day-to-day life. 
21st Century Life and Careers 9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  

9.3.ST.3 Describe and follow safety, health and environmental standards related to science, technology, engineering 
and mathematics (STEM) workplaces.  

Technology Standards 8.1.5.A.1 Select and use the appropriate digital tools and resources to accomplish a variety of tasks including solving 

problems 

8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that explains the analysis of the data. 

Modifications 
English Language Learners Special Education At-Risk Gifted and Talented 

● Model steps  
● Show examples vs.. non examples 

of student work  
● Small group instruction (partner up) 
● Lower reading level of text 
● Use sentence starters to give 

student practice with academic 
language  

● Pre- teach vocab using pictures 

● Additional time for 
assignments and 
assessments  

● Use of mnemonics  
● Review of directions 
● Have students restate 

directions or information 
back to you  

● Concrete examples  

● Incorporate student choice  
● Provide peer mentoring to improve 

understanding of the material.  

● Ask higher level questions 
that require students to look 
into causes, experiences, 
and facts to draw a 
conclusion or make 
connections to other areas 
of learning  

● Use of open-ended 
questions rather than 
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● Support auditory 
presentations with visuals  

● Review Sessions 
● Access to completed notes  
● Visual and verbal cues and 

prompts 
● Graphic organizers 
● Hands on activities  
● Frequent Check-ins  

 

multiple choice questions.  
● Choice of an alternate 

assignment that can be 
projects related to the area 
of study that extended the 
curriculum or independent 
projects that are chosen 
based on students’ 
individual interests.  

 
 
 

Elements of  Conceptual Physics 
Unit 1: Forces and Motion 

Time Allotted: Approximately 8-10 Weeks  
New Jersey Student Learning Standards (NJSLS) 
HS-PS2-3: Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on a macroscopic object during a collision.  
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning (Assessment)  

● Who is Sir Issac Newton?  
● What is the relationship 

between force and motion? 
● How do you measure an 

object’s motion?  
● How can you manipulate the 

motion of an object? 
● What safety devices can 

minimize the force of a 
collision?  

 

Students will be able to: 
● Determine if an object is moving 
● Recognize the contribution of 

Sir Isaac Newton regarding the 
laws of motion. 

● Determine forces that cause 
movement and can cause 
objects to stay together. 

● Explain that when one object 
exerts force on another, force is 
also applied to the first object. 

● Evaluate the effectiveness of 
safety devices and design a 
solution that could minimize the 
force of collision.  
 

 
 
 

● Students remain still, then 
demonstrate movement using 
the body (waving, walking, 
jumping.) Demonstrate 
movement of objects  

● Show video clips of outdoor and 
indoor scenes. Students identify 
what is moving.  

● Students push against an object 
incrementally using their hands 
until the object moves to 
demonstrate that force is 
applied to only to the object, 
but also to the hand.  

● Think pair, share to discuss 
content of various pictures that 
involve force and motion.  

● Class activity on different types 
of forces.  

● Classwork and handouts 
● Tests and quizzes 
● Class discussion and 

participation 
● Self assessment 
● Design Challenge Project  
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● Show the three laws of motion 
in action using clips from the 
internet.  

● Linear motion experiment: With 
a car moving at constant rate, 
drop sugar packets every 
second and observe the 
distance between the sugar 
packets  

● Accelerated motion 
experiments:  
1. Roll cars down different 
inclines and observe and 
measure their speed 
2. Build and Launch Rockets  
3. Drop objects from different 
heights and observe 
“smashability”  
4. Reaction Time: Drop a meter 
stick and user a timer, measure 
where students catch it  

- Build and test a popsicle stick 
bridge  

- Circular motion experiment: 
Observe how string length 
affects circular motion 

● Egg drop: Construct an 
apparatus that will keep an egg 
safe from a certain height. 

● Students complete a design 
challenge to Design and make 
something to prevent head 
injuries for children while riding 
a bicycle using the given 
materials: glue, scissors, bubble 
wrap, egg carton pieces, paper 
cups, string, rubber bands, 
masking tape, a toy car and 
plank.  

https://drive.google.com/file/d/1LeKUdyyhcKHz36u_jV9Ln5f1kGV6lWMu/view?usp=sharing
https://drive.google.com/file/d/1LeKUdyyhcKHz36u_jV9Ln5f1kGV6lWMu/view?usp=sharing
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Resources/Materials -Internet clips 

-Objects to demonstrate force 
-Materials for the various experiments/design challenge  

Interdisciplinary Connections Connections to NJSLS – English Language Arts  
WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a selfgenerated 
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.  

21st Century Life and Careers 9.3.12.ED.1 Apply communication skills with students, parents and other groups to enhance learning and a commitment 
to learning. 
9.3.12.ED.2 Demonstrate effective oral, written and multimedia communication in multiple formats and contexts. 
9.3.12.ED.3 Use critical thinking to process educational communications, perspectives, policies and/or procedures. 
9.3.12.ED.5 Demonstrate group collaboration skills to enhance professional education and training practice. 

Technology Standards 8.1.5.A.1 Select and use the appropriate digital tools and resources to accomplish a variety of tasks including solving 

problems. 

Modifications 
English Language Learners Special Education At-Risk Gifted and Talented 

● Model steps  
● Show examples vs. non 

examples of student work  
● Small group instruction (partner 

up) 
● Lower reading level of text 
● Use sentence starters to give 

student practice with academic 
language  

● Pre- teach vocab using pictures  
 

● Additional time for assignments 
and assessments  

● Use of mnemonics  
● Review of directions 
● Have students restate directions 

or information back to you  
● Concrete examples  
● Support auditory presentations 

with visuals  
● Review Sessions 
● Access to completed notes  
● Visual and verbal cues and 

prompts 
● Graphic organizers 
● Hands on activities  
● Frequent Check-ins  

● Incorporate student choice  
● Provide peer mentoring to 

improve understanding of the 
material.  

● Ask higher level questions that 
require students to look into 
causes, experiences, and facts 
to draw a conclusion or make 
connections to other areas of 
learning  

● Use of open-ended questions 
rather than multiple choice 
questions.  

● Choice of an alternate 
assignment that can be projects 
related to the area of study that 
extended the curriculum or 
independent projects that are 
chosen based on students’ 
individual interests.  

 
 
 
 

Elements of Conceptual Physics 
Unit 2: Wave Properties  
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Time Allotted: Approximately 6-8  Weeks 
New Jersey Student Learning Standards (NJSLS) 
HS-PS4-1 Use mathematical representations to support a claim regarding relationships among the frequency, wavelength, and speed of waves traveling in various 
media. 
HS-PS4-3 Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic radiation can be described either by a wave model or a particle 
model, and that for some situations one model is more useful than the other.  
HS-PS4-5: Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to 
transmit and capture information and energy.  
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning (Assessment)  

● What are the characteristics of 
light and how does it normally 
behave? 

● How can we describe the 
movement of light as it passes 
through different substances?  

● How do lenses bend light in 
specific ways in order to 
accomplish useful jobs? 

● How do different objects vibrate 
in order to produce sounds? 

● What is the relationship 
between the speed at which an 
object vibrates and the pitch of 
the sound that is produced?  

 
 
 
 

Students will be able to: 
● Explain that light is a form of 

energy and light rays normally 
travel in straight lines.  

● Observe that light can reflect 
(bounce) off some objects like 
mirrors, refract (bend) through 
some objects like lenses, and be 
absorbed by some objects like 
soil.  

● Demonstrate that some objects 
allow all the light to travel 
through them (transparent), 
some allow some of the light to 
travel through (translucent), 
and others prevent light from 
traveling through them 
(opaque). 

●  Determine how lenses are used 
to bend light in useful ways. 

● Explain that a prism bends light 
into different parts. Prisms can 
separate white light into the 
different colors that make it up 
because each color of light 
bends differently when it passes 
through a prism.  

● Understand that sound is 
produced by vibrating objects  

● Students will observe a laser 
optics demo to see certain 
substances make light bend. 

● Students will look at an optical 
illusion and hypothesize what 
they think is happening.  

● Students will use prisms to see 
white light separated into colors. 

● Students will manipulate a slinky 
to demonstrate various types of 
waves and record their 
observations.  

● Students will use resonance 
tubes to study sounds.  

● Using the concepts of hearing, 
build a device that amplifies 
sound.  

● Classwork and handouts 
● Tests and quizzes 
● Class discussion and 

participation 
● Self assessment 
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● Vibrating objects produce sound 
waves that travel through the 
air (and other substances).  

● Determine that the faster an 
object vibrates the more sound 
waves it produces per second 
and the higher the pitch of the 
sound. 

 
 

Resources/Materials - Prisms & slinkies  
- Resonance tubes 
- Internet clips 
- Notes with illustrations  

Interdisciplinary Connections Connections to NJSLS - English Language Arts 
WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 
experiments, or technical processes.  

21st Century Life and Careers 9.3.12.ED.1 Apply communication skills with students, parents and other groups to enhance learning and a commitment 
to learning. 
9.3.12.ED.2 Demonstrate effective oral, written and multimedia communication in multiple formats and contexts. 
9.3.12.ED.3 Use critical thinking to process educational communications, perspectives, policies and/or procedures. 
9.3.12.ED.5 Demonstrate group collaboration skills to enhance professional education and training practice. 

Technology Standards 8.1.5.A.1 Select and use the appropriate digital tools and resources to accomplish a variety of tasks including solving 

problems. 

Modifications 
English Language Learners Special Education At-Risk Gifted and Talented 

● Model steps 
● Show examples vs. non 

examples of student work  
● Small group instruction (partner 

up) 
● Lower reading level of text 
● Use sentence starters to give 

student practice with academic 
language  

● Pre- teach vocab using pictures  

● Additional time for assignments 
and assessments  

● Use of mnemonics  
● Review of directions 
● Have students restate directions 

or information back to you  
● Concrete examples  
● Support auditory presentations 

with visuals  
● Review Sessions 
● Access to completed notes  
● Visual and verbal cues and 

prompts 

● Incorporate student choice  
● Provide peer mentoring to 

improve understanding of the 
material.  

● Ask higher level questions that 
require students to look into 
causes, experiences, and facts 
to draw a conclusion or make 
connections to other areas of 
learning  

● Use of open-ended questions 
rather than multiple choice 
questions.  

● Choice of an alternate 
assignment that can be 
projects related to the area of 
study that extended the 
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● Graphic organizers 
● Hands on activities  
● Frequent Check-ins 

curriculum or independent 
projects that are chosen based 
on students’ individual 
interests.  

 
 
 
 

Elements of Conceptual Physics 
Unit 3: Electricity and Magnetism  

Time Allotted: Approximately 4-6  Weeks 
New Jersey Student Learning Standards (NJSLS) 
HS-PS3-5 Develop and use a model of two objects interacting through electric or magnetic fields to illustrate the forces between objects and the changes in energy 
of the objects due to the interaction.  
HS-PS4-3 Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic radiation can be described either by a wave model or a particle 
model, and that for some situations one model is more useful than the other.  
HS-PS4-4 Evaluate the validity and reliability of claims in published materials of the effects that different frequencies of electromagnetic radiation have when 
absorbed by matter.  
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning (Assessment)  

● Why do magnets repel and 
attract each other? 

● What is the relationship 
between electricity and 
magnetism? 

● How does a basic circuit work? 
● What is a conductor and an 

insulator?  
● What are the everyday uses of 

electricity and magnetism?  
 
 
 
 

Students will be able to: 
● Demonstrate how static 

electricity is created. 
●  Complete an electric circuit. 
● Compare a bar magnet with an 

electromagnet.  
● Describe how magnets can be 

used to generate electricity. 
● Explain how some materials are 

good conductors and others are 
good insulators.  

● Understand the concept that 
like charges repel and opposites 
attract.  

● Determine how  resistors 
change some currents into heat 
or light. 

● Explain how electric currents 
are useful.  

● Explore static electricity by 
rubbing balloons on hair, walking 
across a carpet and touching a 
metal door handle and pulling 
your hat off and having your hair 
stand on end, etc. 

● Make a venn diagram to 
compare and contrast electricity 
and magnetism. 

●  Students will place computer 
paper over magnets and sprinkle 
iron filings on top; They will then 
draw field lines 

● Construct an electromagnet and 
compare it to an ordinary bar 
magnet.  

● Design a simple electric Circuit  
● Electrostatic Demos  

 

● Classwork and handouts  
● Hands on activities  
● Class discussions/participation 
● Electric Circuit design  
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Resources/Materials - PowerPoint for notetaking with visuals 
- Magnets  
- Iron fillings  
- Materials for designing an electric circuit  
- Video clips  

Interdisciplinary Connections Connections to NJSLS - English Language Arts 
WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a selfgenerated 
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.  
RST.9-10.8 Determine if the reasoning and evidence in a text support the author’s claim or a recommendation for solving 
a scientific or technical problem.  
RST.11-12.1 Write arguments focused on discipline-specific content. 
 
Connections to NJSLS – Mathematics  
MP.4 Model with mathematics. 

21st Century Life and Careers 9.3.12.ED.1 Apply communication skills with students, parents and other groups to enhance learning and a commitment 
to learning. 
9.3.12.ED.2 Demonstrate effective oral, written and multimedia communication in multiple formats and contexts. 
9.3.12.ED.3 Use critical thinking to process educational communications, perspectives, policies and/or procedures. 
9.3.12.ED.5 Demonstrate group collaboration skills to enhance professional education and training practice. 

Technology Standards 8.1.5.A.1 Select and use the appropriate digital tools and resources to accomplish a variety of tasks including solving 

problems. 

Modifications 
English Language Learners Special Education At-Risk Gifted and Talented 

● Model steps 
● Show examples vs. non 

examples of student work  
● Small group instruction (partner 

up) 
● Lower reading level of text 
● Use sentence starters to give 

student practice with academic 
language  

● Pre- teach vocab using pictures  

● Additional time for assignments 
and assessments  

● Use of mnemonics  
● Review of directions 
● Have students restate directions 

or information back to you  
● Concrete examples  
● Support auditory presentations 

with visuals  
● Review Sessions 
● Access to completed notes  
● Visual and verbal cues and 

prompts 

● Incorporate student choice  
● Provide peer mentoring to 

improve understanding of the 
material.  

● Ask higher level questions that 
require students to look into 
causes, experiences, and facts 
to draw a conclusion or make 
connections to other areas of 
learning  

● Use of open-ended questions 
rather than multiple choice 
questions.  

● Choice of an alternate 
assignment that can be 
projects related to the area of 
study that extended the 
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● Graphic organizers 
● Hands on activities  
● Frequent Check-ins 

curriculum or independent 
projects that are chosen based 
on students’ individual 
interests.  

 
 


