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this curriculum in your classroom

Created by: It’s Not Rocket Science



1- Implementation
• Read First (this document) with 

10 pages of teacher notes for 
how to implement this 
curriculum
– Includes links to YouTube videos of 

all Lecture notes!

• Unit Plans, 50-min and 90-min 
versions, for CP and Honors 
classes + editable versions

• NGSS Alignment overview
• How to Write A Great Study 

Guide resource for students

Included by Folder:
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2-Packets
• Two Packets of Notes Outlines, 

Practice Handouts, and other 
student handouts for lab activities 
for Physical Science CP (21 pages) 
and Honors (24 pages)

• Packet Answer keys – for Both CP 
and Honors

• Fully animated PPT Answer key for 
the 3 concept study guides for use 
on review day

• 4-page guide to accessing and 
using the paperless digital packets 
(for CP and Honors) through Google 
Drive™

3-Notes
• Concept 1 Notes: Nature and Properties of Waves –

15 slide ppt
• Concept 2 Notes: Behaviors of Waves – 12 slide ppt
• Concept 3 Notes: Electromagnetic Spectrum – 13 

slide ppt
• Additional Honors Concept 2 Notes: Behaviors of 

Waves – 13 slide ppt and Honors Concept 3 Notes: 
Electromagnetic Spectrum – 18 slide ppt

**All ppts are fully animated in presenter mode and include 
teaching tips and helpful video links in the notes section of the 

slides**

4-Activities
• 6 Exploring 

Wave 
Behaviors 
Lab 
Stations + 
Editable 
Version

• 25 
Question 
End of Unit 
Review 
Game

5- Quizzes and Tests
• 2 Waves Quizzes – differentiated for CP and Honors

– 2 and 3 page PDFs + editable versions and Answer Keys with all work shown
• Unit 5 Test CP 

– 5 page Multiple Choice and Open Response test + editable version and 
Answer Key with all work shown

• Unit 5 Test Honors
– 5 page Multiple Choice and Open Response Test + editable version and 

Answer Key with all work shown



Teacher Notes:
Overview: 
This product is designed to be everything you need to teach your Waves unit in a Physical 
Science class. Content covered includes: nature and properties of waves, wave speed, 
frequency, wavelength, and period calculations, behaviors of waves, electromagnetic 
spectrum, and digital transmission.  This product includes all of the lecture notes, links to the 
lecture videos on YouTube, packets of student handouts and Cornell Note outlines, a review 
game, Quizzes and tests you need. All assessments are differentiated for two levels – CP and 
Honors. Not only that, but the student packets come in a paperless digital version that can be 
used in Google Drive™ and/or Microsoft OneDrive™.  This product was designed for my own 
physical science classes, and has been used for 8th grade physical science as well as 9th/10th

grade physical science, setting the foundation for students to later take chemistry and physics.

Packet instead of Interactive Notebook
I started creating packets for my students six years ago, and I love them so much more than 
interactive notebooks. While interactive notebooks are great resources, I have found that 
packet strategy to be a more appropriate tool for using in the secondary classroom setting.  I 
love using the packet for many reasons.  
1. I only have to make copies one time each unit instead of copying handouts every day.  

Even though it takes a while to copy the packets for each student, it saves so much time on 
the day to day.  (Also the last few years I’ve recruited seniors to be my “Teacher’s Aide” and 
have trained them to copy all of my packets for me.  I haven’t seen a copier in four years 
and it’s glorious!). NOW you can go DIGITAL and PAPERLESS, never making any copies ever 
again!

2. It puts responsibility back on the students to maintain their biology binder with their packet, 
while also aiding them in practicing organization skills.  It has been incredibly effective for my 
lower level students.  Even though it is a lot of papers at once, I can watch them put it in 
their binder and leave it there, rather than having to hang on to 100 individual papers 
passed out each day. 

3. It makes it so easy to be absent last minute. If you or your child gets sick, sub plans are a 
breeze.  You don’t have to send your teacher neighbor to make copies for you – because 
your students have everything they need.  You just have to tell the sub which pages the 
students need to work on. 

4. The structure is more suited to what students will be doing in college – and one of our goals 
as high school teachers should be to prepare our students for college.  The packet helps 
students learn how to structure notes (I give students Cornell-style note outlines for each 
concept – more on that later) which I have found helps provide scaffolding for them to be 
able to write notes all on their own in later high school years. 

5. Time saver in so many ways – no more time wasted regularly passing out handouts, or having 
to cut and paste things into a notebook. 

6. Students do a better job keeping up with returned graded work because every page is 
numbered so they can put graded assignments right back into the packet where it came 
from. 

7. You no longer need a filing cabinet – you can keep all of your curriculum and keys 
organized in binders!  See picture on page 11.
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In short…
The best evidence I have of why I love the packet strategy is that I had a 96% pass rate 
on the state standardized End-of-Course exam for Non-Honors students and a 100% 
pass rate for honors students.  This was at a South Carolina public school with over 50% 
of the students being below the poverty line.  My average score on the EOC (all 200+ 
students combined that I taught over 2 years) was a 90%.  I believe this success is due to 
multiple factors, but I attribute a lot of it to the packet curriculum I have designed.  
Honestly, I could go on and on about the packet as a resource and why I love it so 
much, but I think you will find as you use it that you will fall in love with it too. 

Next Generation Science Standard Alignment:
MS-PS4-1: Use mathematical representations to describe a simple model for waves that includes how the 
amplitude of a wave is related to the energy in a wave.
MS-PS4-2: Develop and use a model to describe that waves are reflected, absorbed, or transmitted 
through various materials. 
MS-PS4-3: Integrate qualitative scientific and technical information to support the claim that digitized 
signals are a more reliable way to encode and transmit information than analog signals. 
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-PS4-2: Evaluate questions about advantages of using a digital transmission and storage of information. 
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.  
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.

Prior Knowledge: 
This is the fifth unit I teach in physical science, and the last unit of the physics portion of 
this course, so I expect students to have the following prior knowledge from my first four 
units: lab safety, equipment. measurement, metric conversions, dimensional analysis, 
scientific notation, graphing, scientific method, and topics related to motion, force, 
energy, electricity and magnetism.  This unit is math-based, as is most of the rest of my 
physical science curriculum.  Students do best if they have taken Algebra 1 prior to 
taking this class, however, I’ve successfully used this curriculum many times with students 
who are concurrently taking Algebra 1 with this class, so it is manageable either way.

When to use: 
This is designed to be the fifth unit in my physical science class.  My goal is always to get 
this unit in during the first semester before the midterm, but due to a variety of 
schoolwide interruptions (retreat, spirit week, testing, etc.) I rarely get to waves before 
winter break.  Because of this, it tends to be my first unit back after break and midterm 
exams, but it doesn’t have to be in yours. I believe the resources I have provided in this 
product are everything you need to teach this unit.  However, if you know that your 
students don’t have the prior knowledge I’ve mentioned above, or if you do some of 
the math practice and realize they need more of it, I strongly encourage you to add in 
some additional practice handouts to the packet I’ve designed.  Every class is different 
and some will need more support than others, especially with regards to math skills –
and that is totally okay!  Although some components of this product are editable, I 
unfortunately cannot provide the packet as an editable resource in order to protect 
the integrity of my work, and the work of different TpT clip artists, as well as the time and 
effort I have put into creating it.  I hope you understand!
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Assessment: 
I did not include point values on any of the handouts in order to provide you the 
freedom to grade things how you so desire.  On this page I am going to provide you an 
overview of my grading strategy for you to reference.  Feel free to adopt this or make it 
entirely your own.  It is completely up to you!

After much research and number crunching over the last few years, this is the most 
accurate grading technique that I have come up with.  I divide the gradebook into 
two simple categories:  MAJOR grades and MINOR grades.  Within each category, 
different assessments are worth different amounts of points, based on length, depth, 
and complexity.  Below I will give you an idea of what goes into each category.   

Major grades = 60% of the student’s overall grade
• Tests = 100 pts

– Unit 5 only has 1 test, which would count as a 100 pt major grade
• Quizzes = 25 pts

– Unit 5 only has 1 quiz, which would count as a 25 pt major grade
• Projects = 100 pts

– I like to do 1 project per quarter to give students an opportunity to show their understanding 
of the content in a non-traditional way.  This unit does not come with a project because it is 
usually right before midterm exams (when I assign them a review project) or right after 
midterms when we get back from break. 

Minor Grades = 40% of the student’s overall grade
• Labs/In-Class activities = 10-100 pts

– The amount of points I give students is completely dependent on the length and depth of the 
activity.  I also do not grade every single in-class activity the students do.  For instance, in this 
unit, I would not collect and grade the Lab Station activity.  We would just go over it as a 
class.  If I did feel like giving them a grade, I would just circle the class and do a 10-15 pt spot 
check grade for it before drawing names and going over the answers. 

– An activity that lasts only half of a 50-minute class period would usually only be worth 25 pts.  
An activity that lasts an entire class period is usually worth 50 pts for me, and an activity that 
takes more than 1 class period to complete would usually be worth 100 pts for me. Examples: 
• Real World Waves, Practice Understanding Sound waves, and the Nature and Properties of 

waves Puzzle activity would be graded for 25 pts each.
• The digital transmission activity would be graded for 50-100 pts, depending on how many 

specifications you put on them.  (I usually just let them be creative without a ton of guidelines so I 
only grade it for 50 pts)

• Most of the various practice handouts would all be done for homework, and gone over first thing 
at the start of the next class.  Thus I would do a spot check during my students’ Prime Times (see 
next page) for 10 pts and grade it for completion.  That way we can immediately go over it 
together in class! 

• Some of the practice handouts done in class I wouldn’t even necessarily grade.  They would just 
be done as in class practice.  The only time I would give them a grade would be if we ran out of 
time in class to complete and I had them finish for homework.  Then I would spot check them for 
a 10 pt completion grade during the bell ringer the next day before going over like mentioned 
above.  So speaking of bell ringers…

© It’s Not Rocket Science 

Teacher Notes:



Assessment (continued): 
Minor Grades = 40% of the student’s overall grade
• Daily Quizzes/Bell Ringers = 5 pts per day, usually totaling 25 pts for the week (if 

there is one every day)
– This is something I have fallen in love with doing, but not every teacher does which is why I do 

not include my daily quizzes/bell ringers with this product (if you would like to purchase, you 
can find the link on page 13.  They are $5 per unit or cheaper if you buy as a bundle.)  I call 
my bell ringers “Prime Times” because I believe the first 5 minutes of class is the most 
important time of the day.  I love that my students are in a routine and come in ready to work 
as soon as they get to my room because they know they will have a Prime Time.  If you would 
like to know more about how I implement these, again, check them out in my store!  The gist 
is that students have 3-5 questions a day on the board when they come in.  They use the 
same sheet of paper each day to write their answers on.  I give them 5 minutes at the start of 
class to answer the questions, then they pass them over and I collect them and grade each 
day.  They count for 5 pts a day.  At the end of the week I add up the points based on how 
many we did and give them a score for the week.  I grade these for accuracy but I allow 
students to use their notes.  This way I ensure students are writing good notes, keeping up 
when they are absent, and getting the basics of what we covered the day before. I also like 
it because I go over the answers as soon as I collect them so I know if the majority of students 
are getting what we did the day before or not so I can address issues before we move on to 
new material.  

• Homework = Concept Study Guides = 10 pts each
– It is really important to me to teach my 8th-10th grade students how to study before they get 

further into advanced classes.  However, most students don’t even know where to begin with 
studying!  This is why I have students create their own study guides.  

– I divide each unit into 3-5 concepts (Note: This unit has 3 concepts.)  Students make a study 
guide for each concept.  You can have them either turn them in at different points 
throughout the unit to be graded for 10 pts each, or check them all for completion at the 
end of the unit, for a 30-50 pt grade, depending on how many concepts there are.  I have 
my biology students turn them in throughout the unit (this is because biology is so much 
memorization and I don’t give much other HW other than studying) but I have my physical 
science students just show them all to me two days before our test and we go over them as a 
class.  This is because physical science has more skills that I have to give students practice 
problems for HW to master, so This puts less pressure on them this way to just have it all due at 
one time.

– All unit tests provided in this product and future products are aligned with the objectives, 
vocabulary, and practice outlined on the front page of each packet.  Because of this (and 
because students need lots of support, especially as 8th-10th graders, to know how to study) I 
have students use this front page to make their study guides from.  They have to answer each 
objective, define each vocabulary term, and answer any practice questions in order to 
make an adequate study guide. I do not make them write anything for the italicized
objectives.

– I do allow them some freedom in this.  Some students like to type these, some hand write 
them.  I also encourage students to make them as visual as possible.  They shouldn’t write 
study guides in paragraph form.  I encourage them to make Venn diagrams, tables, and 
other charts to make their study guides visually appealing – and something they would like to 
study from. 

– For the vocabulary portion, a lot of students make flashcards or use Quizlet (an online 
flashcard making tool.)  This is great, but I do make them turn these in with their study guide 
so I can check them.  For Quizlet, students just print them out and staple to the back of their 
objectives. 

– See “How to Make a Great Study Guide” in the Implementation folder for more guidelines.
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Materials:
• Hole-punched copies of packet for each student to put in their binders (or 

distributed digital paperless packets to students via Google Drive™ or Microsoft 
OneDrive™)

• Printed (and I prefer laminated) Lab Station Cards (in “Activities” Folder)
• Lab Stations: Exploring the Behaviors of Waves needs:

– Mirror
– Flashlights - a regular and a mini Maglite
– 2 Pans of water (Painter pans or large Tupperware work great!)
– Any small object
– Clear cup or beaker with water
– Straw
– Straw in clear Jell-O in a cup
– Different colors of paper
– Pencils
– Clear Tape
– 2 marbles
– Tuning forks (at least 2 of which are the same frequency)
– Rubber mallet

• Access to phones or tablets and headphones for real world waves activity 
(students can easily do this on their phones!)

• Access to laptops or other technological devices for digital transmission activity
• Copies of tests and quizzes
• (Optional) mini white boards and white board markers for review game

Implementation:
Over the next few pages I will be providing commentary for how to implement this 
curriculum, based on the unit plans included in the “Implementation” file folder.  Be sure 
to have a copy of the unit plan open or printed out as you read through this so It makes 
the most sense. For this unit, most of the differentiation between CP and Honors is in the 
assessments.  In general, I give CP students a lot more support and guidance as I teach 
them, and the honors students are expected to work more independently.  If there are 
any other differences between implementation for both levels, I will include those in the 
following pages. Check out the NGSS Alignment Overview document in this folder for 
tips for how to teach through this unit using NGSS phenomena.

Please use the unit plans and these notes as a guideline for your class.  Teaching and 
plans have to be flexible and be able to be adjusted based on student needs.  This unit 
is written to take 15 days for both CP and honors classes, But I’ve seen it take up to 18 
days before due to a variety of reasons, so please adjust as needed! Editable versions 
of unit plans are provided for that exact reason!

Note: All implementation notes are based off a 50-minute class period.
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Implementation:
• Day 1: I always have my tests graded by the next day so that I can go over them before 

moving on to new content.  So I’d spend about 15 minutes on this 1st day going over my 
Electricity and Magnetism test. Then I’d lecture through Concept 1 Notes. 

• Day 2: Finish lecturing through Concept 1 Notes (if you didn’t on day 1) and then have 
students work on Wave Parts and Properties practice.  Draw names and go over with 
students after.  Make sure students know to bring headphones and their phones or tablets 
to class tomorrow!
– Side note: I LOVE using popsicle sticks to go over things and call on students.  At the 

beginning of the year I write each student’s name on a stick and have a plastic bag for 
each class.  I try to make sure I use this bag to call on every student at least once a class 
period.  I also use it to make random lab groups! This is how I would go over the practice.

• Day 3: Students will complete the Real World Waves activity. They will need to download a 
QR code reader app (there are free ones!) onto their phones to access the two articles 
and videos needed to complete the assignment.  I would print out a few hard copies of 
the articles and I would have one of the websites pulled up on my laptop with a class set 
of headphones and the other pulled up on my iPad so that students who don’t have their 
own tech. devices can complete the activity by rotating among these stations.  After all 
students are done I check off for completion and we discuss as a class. 
– First Article: http://www.bbc.com/earth/story/20170510-terrifying-20m-tall-rogue-waves-are-

actually-real
– First Video: https://www.youtube.com/watch?v=8Zpi9V0_5tw
– Second Article: https://www.sciencelearn.org.nz/resources/340-seismic-waves
– Second Video: https://www.youtube.com/watch?v=VSgB1IWr6O4

• Day 4:  Today is all about zooming in more on sound waves specifically.  I start by playing 
the Crash Course: Sound video from YouTube.  Link and additional notes about the video 
below.  Then I have students work on the sound practice with a partner.  They are to use 
their notes, what they heard in the video, and their textbooks (if you have good ones!) to 
complete this activity.  My textbook actually has a great section on sound so I have a few 
available for students to peruse.  I don’t let them google answers on their phones.  They 
are provided enough resources that they can reason through the answers.  Anything they 
don’t finish must be finished for homework.
– Crash Course: https://www.youtube.com/watch?v=qV4lR9EWGlY

• Skip 6:19-7:21 for all classes.  Finish the video after this for honors but stop at 6:19 for CP.
– Make sure at some point today or before class tomorrow to get what you need set up for the 

lab stations activity!

• Day 5: Check and go over sound practice.  Have the lab stations (see “Activities” folder) 
set up to begin after.  I love to do these before Concept 2 Notes to give students a 
chance to “play” with waves before we learn about their behaviors.  I don’t even check 
their answers on this because I don’t care about them being “right”.  I just want them to 
start exploring with waves!  The goal is for them to experience each of the six behaviors of 
waves before we take notes on them.  An editable version of the stations can be found in 
the “activities” folder if you would like to expand this or switch up any of the stations.  There 
are also some extra tips in the “notes” section of each slide.  We discuss what the students 
explored after, but I still don’t put any “names” on anything that they saw.
– The biggest prep is you have to make the Jell-O cup with the straw in it so they can see the more 

intense refraction.  Make sure you use clear Jell-O and put the straw in before it solidifies!  If you want 
something you can reuse each year you can use a hot glue gun instead – it just takes a LOT of glue.

• Day 6: Lecture through Concept 2 Notes on behaviors of waves.  I like to see during if 
students can connect the notes back to each station they did yesterday.  After, students 
can work on wave behaviors practice, and finish for homework.
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Unit Plans (+ editable versions) 
for both CP and Honors

Includes 50-minute and 90-minute pacing
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Course:  Physical Science 

Unit 5 Waves 

Learning Objectives Determination of Evidence Standards Met 
Student will be able to… 
 
- Convert between period and frequency, based on an understanding of the 

relationship between the two. 
- Make calculations of wave speed, frequency and wavelength given a 

scenario or picture of a wave and using numbers in scientific notation. 
- Differentiate between electromagnetic and mechanical waves.  Include 

examples of each.  
- Differentiate between transverse and longitudinal waves.  
- Draw a transverse wave and label a crest, trough, wavelength, and amplitude.   
- Draw a longitudinal wave and label a compression, rarefaction, and 

wavelength.  
- Define amplitude and how it looks different on a transverse and a 

longitudinal wave. 
- Explain the two factors that affect wave speed and how these specifically 

affect sound waves and light waves differently.  
- Explain the relationship between loudness, intensity, amplitude, and pitch in 

relation to sound waves. 
- Perform calculations of wave speed, wavelength, frequency, and period. 
- Given a picture or description, determine which wave behavior is occurring. 
- List a real-world example of each of the six behaviors of waves listed above.  
- Explain the Law of Reflection.  Include a picture of it with the incident ray, 

reflected ray, angle of incidence, angle of reflection, and normal labeled.  
- Explain how a prism works. 
- Draw a picture to show the difference between constructive and destructive 

interference. 
- Compare two waves and determine which has the greater wavelength, 

frequency, and/or energy based on where they fall on the electromagnetic 
spectrum. 

- Understand the real-world connection between electromagnetic waves and 
the digital world we live in. 

- Write out the electromagnetic spectrum and label the trend of wavelength, 
frequency, and energy along the spectrum.  

- List two uses for each type of wave on the electromagnetic spectrum.  

The following assessments will provide evidence of 
student learning:  
 
Classwork/Labs:  
- Practice: Wave Parts and Properties 
- Real World Waves: Rogue Waves and 

Earthquakes 
- Practice: Understanding Sound Waves 
- Lab Stations: Exploring the Behaviors of Waves 
- Practice: Wave Behaviors 
- Activity: Nature, Properties, and Behaviors of 

Waves 
- Practice: EMS #1 
- Practice: EMS #2 
- Activity: Electromagnetic Waves and Digital 

Transmission 
 

Homework:  
- Concepts 1-3 Study Guides  

 
Tests:  
- Nature and Properties of Waves Quiz 
- Unit 5 Waves Test 

 
Projects/Reports:  
None 
 

Next 
Generation 
Science 
Standards by 
NSTA: 
 
MS-PS4-1 
MS-PS4-2 
MS-PS4-3 
HS-PS4-1 
HS-PS4-2 
HS-PS4-4 
HS-PS4-5 
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Day Learning 
Objectives 

Methods/Activities Assessments Homework NGSS 
Standards 

1 Nature and Properties 
of Waves 

-Go over tests from last unit 
-Concept 1 Notes p.2-5 

-Informal questioning and 
discussion 

 MS-PS4-1 
HS-PS4-1 
 

2 
 
 
 

Nature and Properties 
of Waves 

-Finish Concept 1 Notes (if needed) 
-Wave Parts and Properties Practice p.6-7, go 
over after 

-Informal questioning and 
discussion 
-p.6-7 Practice 

-Bring in headphones 
and tech. devices for 
tomorrow 

MS-PS4-1 
HS-PS4-1 
 

3 Nature and Properties 
of Waves 

 

-Real World Waves Activity p.8-9, discuss and 
go over after 

-p.8-9 activity 
-Informal questioning and 
discussion 

 MS-PS4-1 
 

4 Nature and Properties 
of Waves 

 

-Crash Course: Sound  
-Sound Waves Practice p.10-11 

-p.10-11 Practice 
-Informal questioning and 
discussion 

-Finish p.10-11 (if 
needed) 

MS-PS4-1 
HS-PS4-1 
 

5 Behaviors of Waves -Check and go over p.10-11 
-Lab Stations: Exploring Behaviors of Waves 
p.12 

-p.10-11 Practice 
-Informal questioning and 
discussion 

 MS-PS4-2 
 

6 Behaviors of Waves 
 

-Concept 2 Notes p.13-14 
-Wave Behaviors Practice p.15 

-Informal questioning and 
discussion 

-Finish p.15 (if needed) MS-PS4-2 
 

7 Behaviors of Waves 
 

-Check and go over p.15 
-Nature, Properties, and Behaviors of Waves 
crossword puzzle activity p.16, go over after 

-p.15 Practice 
-p.16 Puzzle activity 
-Informal questioning and 
discussion 

-Study for quiz 
tomorrow 

MS-PS4-1 
MS-PS4-2 
 

8 Nature, Properties, 
and Behaviors of 

Waves 
 

-Waves Quiz 
-Start Concept 3 Notes on p.17 (if time) 

-Waves Quiz  MS-PS4-1 
MS-PS4-2 
HS-PS4-1 
 

9 Electromagnetic 
Spectrum 

-Go over quiz from yesterday 
-Concept 3 Notes on p.17-18 
-Start p.19 EMS Practice #1 
 

-Informal questioning and 
discussion 

-Finish p.19 for 
homework (if needed) 

HS-PS4-4 
 

10 Electromagnetic 
Spectrum 

 

-Check and go over p.19 
-EMS Practice #2 p.20, go over after 

-p.19 Practice 
-p.20 Practice 
-Informal questioning and 
discussion 

-Bring in headphones 
and tech. devices for 
tomorrow 

HS-PS4-1 
HS-PS4-4 
 

11 EMS and Digital 
Transmission 

-Introduce Digital Transmission Activity p.21; 
students conduct research 

-p.21 Activity -Finish research, if 
needed 

MS-PS4-3 
HS-PS4-2 
HS-PS4-5 



1 set of lab station cards (6 stations)
2 engaging real world activities

(Materials needed are listed below)

Lab Stations: Exploring Behaviors of Waves Sample

Materials:
• Mirror
• Flashlights - a regular and a mini 

Maglite
• 2 Pans of water (Painter pans or 

large Tupperware work great!)
• Any small object
• Clear cup or beaker with water
• Straw
• Straw in clear Jell-O in a cup
• Different colors of paper
• Pencils
• Clear tape
• 2 marbles
• Tuning forks (at least 2 of which are 

the same frequency)
• Rubber mallet
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Activity: Electromagnetic Waves and Digital Transmission  
 
Overview: We live in a digital world of instant connectivity and communication with the world around us.  But 
have you ever stopped and though about how it all actually works?  How are we able to binge watch Netflix 
shows and send pictures of ourselves to people across the country instantaneously?  All of the things that 
characterize our world today have been made possible through scientific discoveries of electromagnetic waves, 
and today you are going to find out how. 
 
Task: Your goal will be to research one of the topics below about our digital world and communicate to the 
class your findings.  Your topic doesn’t have to be limited to the ones below, but it does need to be approved by 
the teacher.  Your presentation doesn’t need to be fancy, but it should utilize technology in some way, because 
after all, this activity is all about digital transmission!  

• Analog vs. Digital transmission 
• Pros and cons of digital transmission 
• Technology that uses digital transmission (Ex. Cell phones, Sirius XM radio, Netflix, FaceTime, 

Snapchat, etc.) 
 
Plan: Below, jot down a plan.  Take notes as you research and be sure to include references for each source you 
utilize to gain information on your topic.  You should have at least 3 sources. 
 
 Topic:  
 
 
 
 Presentation method:  
 
 
 
 Research notes:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 References: 
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Real World Waves: Rogue Waves and Earthquakes 
Part 1: Scan the QR code to the right.  Read the article.  Then answer the questions below.  

1. What does it take to be classified as a “rogue wave”? 
 
 
 
 
 
 

2. For rogue waves to form so often, they must follow a non-linear system, instead of the linear constructive interference 
system scientists once thought was to explain these waves.  What is does it mean to be a non-linear equation? 
 
 

 
 
 
 

Part 2: Scan the QR code to the right.  Watch the video.  Then answer the questions below.  

3. What is superposition? 
 
 
 
 
 
 

4. If everything lines up perfectly for superposition to occur, these massive waves would break with a force of 100 
metric tons per m2.  She compares this to how much force standing on a car? 
 
 
 
 
 
 

5. For hundreds of years scientists denied the existence of rogue waves, until the presence of one was finally caught on 
record.  When and where was the first time a rogue wave was measured? 

 
 
 
 
 
 
6. Why can’t superposition fully explain the formation of rogue waves? 

 
 
 
 
 
 

7. Superposition can only be used to explain rogue waves in what types of water? 
 
 
 

Rogue waves and 
earthquakes Activity 

Sample

Digital Transmission 
Activity Sample
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Lab Stations: Exploring the Behaviors of Waves 
Answer the questions from each station in the boxes below.  You do not have to go in order, you just need to 

make sure you get to every station!  Take the time to explore at each one! 
 

Station 1 
 

Station 2 
 

Station 3 
 

Station 4 
 

Station 5 
 

Station 6 
 

 

Materials:
• Clear	cup	or	beaker	with	

water
• Straw
• Straw	in	Jell-O	(do	not	

touch!)

Materials:
• Mirror
• Flashlight
• Pan	of	water
• Small	object

Procedure:
1. Play	around	with	using	the	flashlight	

and	the	mirror.		See	if	you	can	use	them	
both	to	get	the	light	to	shine	on	the	
ceiling.		Describe	or	draw	your	set	up	
to	make	the	light	hit	the	ceiling.	

2. See	if	you	can	make	the	light	hit	a	wall	
in	the	classroom.	Describe	or	draw	
your	set	up	to	make	the	light	hit	the	
wall.

3. Hold	the	small	object	near	the	surface	
of	the	water,	without	letting	go.		
Describe	what	you	observe.		

4. What	do	both	of	these	explorations	
have	in	common?

Procedure:
1. Look	at	the	straw	in	the	water.		How	

does	the	straw	appear?
2. Look	at	the	straw	in	the	Jell-O.		How	

does	the	straw	appear?
3. Compare	the	straw	in	the	water	to	the	

straw	in	the	Jell-O.		How	do	they	appear	
similarly?

4. Contrast	the	straw	in	the	water	to	the	
straw	in	the	Jell-O.		How	do	they	appear	
differently?

5. Place	the	small	object	on	the	table	and	
use	the	magnifying	glass	to	look	at	it.		
Describe	what	you	observe.		

6. What	do	both	of	these	explorations	
have	in	common?
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Conc. 1 Notes Sample

Conc. 2 Notes Sample
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5 Powerpoints of Notes
71 slides - all with editable text

Embedded examples with answers included
Fully animated presentations in slideshow mode

Teaching Tips included in notes section



Conc. 3 CP Notes 
Sample

Conc. 3 Honors Notes 
Sample
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5 Powerpoints of Notes
71 slides - all with editable text

Embedded examples with answers included
Fully animated presentations in slideshow mode

Teaching Tips included in notes section



First page of packet splits the unit into 3 concepts: Nature and 
Properties of Waves, Behaviors of Waves, and Electromagnetic 

Spectrum.  Each concept is broken down into objectives, 
vocabulary, and practice that students will use to create study 

guides from. 
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Unit Topic: Waves Honors 
  

Essential Question: What are the characteristics and properties of waves, and how are they used in our everyday lives? 
 

 
 

Concept 1: 
Nature and Properties of Waves 

 
Objectives:  
Convert between period and frequency, 
based on an understanding of the 
relationship between the two. 
  
Make calculations of wave speed, 
frequency and wavelength given a 
scenario or picture of a wave and using 
numbers in scientific notation. 
 
Vocabulary:  
Wave 
Medium 
Period 
Frequency 
 
Practice:  
1. Differentiate between electromagnetic 

and mechanical waves.  Include 
examples of each.  
 

2. Differentiate between transverse and 
longitudinal waves.  
 

3. Draw a transverse wave and label a 
crest, trough, wavelength, and 
amplitude.   
 

4. Draw a longitudinal wave and label a 
compression, rarefaction, and 
wavelength.  
 

5. Define amplitude and how it looks 
different on a transverse and a 
longitudinal wave. 
 

6. Explain the two factors that affect 
wave speed and how these 
specifically affect sound waves and 
light waves differently.  
 

7. Explain the relationship between 
loudness, intensity, amplitude, and 
pitch in relation to sound waves. 
 

8. A wave has a frequency of 3.2 Hz 
with a wavelength of 10 m.  What is 
the velocity of the wave? 
 

9. A wave travels 1.5 m/s with a 
frequency of 0.45 Hz.  What is the 
wavelength of the wave? 
 

10. The period of a sound wave is 0.002 
seconds.  The speed of sound is 344 
m/s.  Find the frequency and 
wavelength of the sound wave. 

Concept 2: 
Behaviors of Waves 

 
Objectives:  
Given a picture or description, determine 
which wave behavior is occurring. 
 
Vocabulary:  
Reflection 
Refraction 
Diffraction 
Absorption  
Interference 
Standing waves 
Node 
Resonance  
 
Practice:  
11. List a real-world example of each of 

the behaviors of waves. 
 

12. Explain the Law of Reflection.  
Include a picture of it with the incident 
ray, reflected ray, angle of incidence, 
angle of reflection, and normal 
labeled.  
 

13. Explain how a prism works. 
 

14. List the two factors that affect the 
amount of diffraction.   
 

15. Draw a picture to show the difference 
between constructive and destructive 
interference. 

 

Concept 3: 
Electromagnetic Spectrum 	

 
Objectives:  
Compare two waves and determine which 
has the greater wavelength, frequency, 
and/or energy based on where they fall on 
the electromagnetic spectrum. 
 
Understand the real-world connection 
between electromagnetic waves and the 
digital world we live in. 
 
Vocabulary:  
Electromagnetic waves 
Electromagnetic spectrum 
 
Practice:  
16. Explain how an electromagnetic 

wave acts as both a wave and a 
particle.  
 

17. Write out the electromagnetic 
spectrum and label the trend of 
wavelength, frequency, and energy 
along the spectrum.  
 

18. List two uses for each type of 
wave on the electromagnetic 
spectrum.  
 

19. Describe what we are actually 
seeing when we see a color, such 
as a green plant. 
 

20. Explain the Doppler Effect and 
how it relates pitch, wavelength 
and frequency.  You can draw and 
label a picture if you prefer. 
 

21. Draw a picture to explain the 
difference in how convex and 
concave lenses refract light.  
Include a real-world example of a 
use for each. 
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Two Packets, CP (21 pages) and 
Honors (24 pages), with all student 

handouts for the entire unit



Sample: Concept 1 Notes CP (Cornell Notes Outline)
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Concept 1 Notes: Nature and Properties of Waves 
Questions/Vocabulary 

 
    Wave  
 
 
 
     
    Classifying Waves 
     Electromagnetic 
 
 
 
 
 
 
     Mechanical 
 
 
 
 
 
      Medium 
 
 
 
 
 
 
     Transverse 
 
 
 
 
 
 
 
 
     Longitudinal 
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Labeling Parts of Waves  
 
 
 
 
 
 
 
 
 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
  
   
   
 
    Measuring Waves 
 
     Amplitude 
 
 
 
 
 
     Wavelength 
 
 
 
 
 
     Period 
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     Frequency 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
   

  
 
 
 
 

Wave speed 
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Example #1: What is the speed of a wave with a wavelength of 2 m 
and a frequency of 3 Hz? 

       
 
 
 
 
 
 
 

Example #2: A wave is traveling at a speed of 12 m/s and its 
wavelength is 3 m.  Calculate the wave’s frequency and period. 

 
 
 
 
 
 
      Practice Time 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
 
  
Summary Concept 1 Compare and contrast electromagnetic and mechanical waves.  
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Along with practice, lab station answer sheets, and lab 
investigation handouts, each packet also includes 
Cornell note outlines that go along with each 

PowerPoint. 

Cornell Notes leave a margin for students to highlight terms and write questions 
as they go back and study their notes.  Cornell Notes also leave room at the end 
of notes for students to summarize what they learned.  The CP summary sections 

have questions to help them summarize. 
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Practice: Wave Parts and Properties 
 

Part 1: Label the pictures of waves below.    
 

1. Referring to the picture to the right:  
a. What kind of wave is pictured? 

b. Give a real-world example of this type of wave.  

c. Label a crest, trough, and wavelength on the 
picture.  

d. What is amplitude a measure of?  How would it be measured in this type of wave? 

 
2. Referring to the picture to the right:  

a. What kind of wave is pictured? 

b. Give a real-world example of this type of 
wave.  

c. Label a compression, rarefaction, and wavelength on the picture.  

d. What is amplitude a measure of?  How would it be measured in this type of wave? 

 
Part 2: Answer the wave math questions below.  Be sure to show all work and circle/box your final answer. 
 

3. A wave with a frequency of 60.0 Hz travels through rubber with a wavelength of .90 m.  What is the 
speed of this wave? 
 

 
 

 
 

4. The lowest pitch that the average human can hear has a frequency of 20.0 Hz.  If sound with this 
frequency travels through air with a speed of 331 m/s, what is its wavelength? 
 
 

 
 
 

5. Cicadas produce a buzzing sound that has a wavelength in air of 2.69 m.  If the speed of sound in air is 
346 m/s, what is the frequency of the sound produced by a cicada?  What is its period? 
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Practice: Understanding Sound Waves 
Use your notes, what you heard in the Sound Crash Course, and your textbook (if you’d like!) to answer the following 

questions about sound. 

Part 1 Matching: Match the following terms and definitions.  
 

         1. A measure of how long the wave is, taken from one wave to the same point on the 
next wave. 

          2. The human perception of intensity. 

          3. A term related to frequency that increases as frequency increases.  

          4. A measure of the energy passing through an area in a set amount of time. 

          5. The number of waves per second. 

          6. The matter a wave moves through. 

          7. The height of a crest, the depth of a trough, the density of a compression and/or 
the sparseness of a rarefaction. 

a. Loudness 

b. Intensity 

c. Medium 

d. Amplitude 

e. Pitch 

f. Frequency 

g. Wavelength 

 
Part 2 Math: Show all work.  Double check your units!  
 

8. If a sound traveling through a medium has a frequency of 520 Hz and a wavelength of 6.92 m, what is 
its speed? 
 

 
 
 
 

9. What is the wavelength of a 320 Hz sound traveling 330 m/s? 
 
 
 
 
 
 
Part 3 Think About It: Think through each question carefully.  Provide reasoning for each answer based on 
what you’ve learned so far about waves.  
 

10. Which wave would travel the fastest in a vacuum, light, or sound?  Explain. 
 
 
 
 
 
 

11. Would you expect sound to travel faster in a solid, liquid, or gas?  Explain. 
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Practice: EMS #1 
Part 1: Use the word bank below to complete the following sentences.  Each word will only be used once! 

Crest     Frequency      Mechanical      Infrared        Trough        Transverse       Electromagnetic      X-Rays 
Radio   Wavelength Longitudinal Ultraviolet       Amplitude Gamma Visible Light    
 
1. ____________________ waves are used to penetrate solids and are used in doctor’s offices. 
 
2. ____________________ is the distance between one point of a wave to the same point in the next wave. 
 
3. ____________________ is the number of waves per unit of time. 
 
4. ____________________ waves occur when the motion of the medium is parallel to the wave’s direction. 
 
5. ____________________ waves have a color spectrum known as ROYGBIV. 
 
6. ____________________ waves disturb matter. 
 
7. The ________________ is the top of a wave. 
 
8. The ________________ is the bottom of a wave. 
 
9. ____________________ is the maximum distance that matter is displaced from the resting position. 
 
10. ___________________ waves are produced by stars and galaxies. 
 
11. ___________________ waves occur when the motion of the medium is at right angles (perpendicular) to the direction 
of the wave. 
 
12. ___________________ waves are often used in heat lamps. 
 
13. ___________________ waves are utilized by insects to locate nectar and us to locate airplanes. 
 
14. ___________________ waves are transverse waves that disturb electromagnetic fields. 
 
15. ___________________ waves have the shortest wavelength and the highest frequency. 
 

Part 2: For each type of wave in the middle column, match it with a phrase from column 1 and column 2. 

COLUMN 1  WAVE  COLUMN 2 

A.  Used in remote controls for televisions  RADIO  H.  Used to find a broken bone or illegal 
plane carry-on 

B.  Goes through most matter except bone and 
lead 

 MICROWAVE  I.  Used to kill bacteria on food 

C.  Highest frequency and energy  INFRARED  J.  ROY G. BIV 

D.  Can cause skin cancer or promote vitamin 
D production 

 VISIBLE  K.  Shortest wavelength   

E.  Longest wavelength  ULTRAVIOLET  L.  Most dangerous waves due to the 
amount of exposure most humans get. 

F.  Used to transmit cell phone calls  X-RAY  M.  Used for RADAR tracking and Wi-Fi 
signals 

G.  Wavelengths seen by the human eye  GAMMA  N.  Radiant heat rays 
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Activity: Nature, Properties, and Behaviors of Waves Puzzle 

 

Packet also includes…
1 crossword puzzle activity

7 pages of practice sheets covering: wave parts, 
properties, sound, electromagnetic spectrum, wave 

calculations & more!
+ all lab and activity handouts

Wave parts 
and properties 

practice
EMS #1 Practice

Understanding 
Sound practice

Waves 
crossword 

Puzzle Activity
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Includes access to Paperless Digital 
versions of the student packets that can be 
used in Google Drive™ or Microsoft OneDrive™

Perfect for teachers in 1:1 classrooms, looking to integrate more 
educational technology, or go PAPERLESS!  Get all of the same content, 
organization, and ease of the paper packets, without all of the copies!
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NGSS Alignment Overview 

A helpful resource for teachers using the Next Generation Science 
Standards* that shows alignment of the unit to Next Gen standards, 

science and engineering practices, and crosscutting concepts. 

Document also includes a list of suggested introductory 
phenomena.  Tips for transitioning to NGSS can be found on my 

blog here.  Tips for using phenomena can be found here. 

*Note: NGSS is a registered trademark of Achieve. Neither Achieve nor the lead states and
partners that developed the Next Generation Science Standards were involved in the

production of this product, and do not endorse it

https://www.itsnotrocketscienceclassroom.com/2018/05/transitioning-to-next-generation.html
https://www.itsnotrocketscienceclassroom.com/2018/05/using-phenomena-to-teach-ngss.html
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Part 3 Open Response: Answer the following questions.  (1 pt each) 
 
15.  What type of wave is a sound wave? 
 
 
16.  Label the two parts of the longitudinal wave below.   
 
 

 
 
 
Part 4 Word Problems: Make sure to show all work and circle/box your answer so that it stands out.  Double 
check all units!  (3 pts each) 
 
17. What is the velocity of a wave that has a frequency of 400 Hz and a wavelength of 0.5 meters? 
 
 
 
 
 
 
 
18. What is the frequency of a wave traveling at 300,000,000 m/s with a wavelength of 200 meters? 
 
 
 
 
 
 
 
19. What is the wavelength of a water wave that is moving at 12 m/s with a frequency of 3 Hz? 
 
 
 
 
 
 
 
 
Bonus:  What is the frequency of a wave that has a period of 0.002 seconds? 
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43. A line perpendicular to a reflecting surface is called the    .  
 
44. Near-sightedness can be corrected by the use of a     lens.   
 
45. A      is a solid, liquid or gas that a wave travels through.   
 
 
Part 4 Word Problems: Answer the following questions completely.  Make sure to show all work and circle/box your 
answer so that it stands out.  Double check all units!!  Point values indicated next to each question. 
 
46. Cicadas produce a buzzing sound that has a wavelength in air of 2.69 m.  If the speed of sound in air is 346 m/s, what 
is the frequency of the sound produced by a cicada?  (2 pts) 
 
 
 
 
 
 
 
 
 
 
47. The microwave in your kitchen operates at 2,358,000 Hz.  If the speed of light is 300,000,000 m/s, what is the wave’s 
period?   What is its wavelength?  (4 pts) 
 
 
 
 
 
 
 
 
 
48.  A wave travels 60 meters in 5 seconds and has a wavelength of 3 meters.  What is the frequency of the wave?  (3 pts) 
 
 
 
 
 
 
 
 
 
49. Water waves in a small tank are .075 m long.  They pass a given point at a rate of 21 waves every three seconds.  
What is the speed of the water waves?  What is the period of these water waves? (4 pts) 
 
 
 
 
 
 
 
Part 5 Open Response: Choose only 4 questions from #50-55 to answer below.  Circle the 4 you have selected, and then 
label your answers in the space at the bottom of this page where you write your answers. (3 pts each) 
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Name:        

Waves Quiz CP 
Part 1 Fill in the Blank: Fill in the best word to complete the sentences below in the spaces provided.  Not 
every word in the word bank will be used.  (1 pt each) 
 
waves                                 medium           mechanical waves                  transverse waves 
compressional waves         small                large                                       reflection 
refraction                            normal             incidence                                diffraction 
	
1.  A wave that has a high frequency probably has a ____________________ wavelength. 
 
2.  Waves that have the matter moving back and forth at right angles to the direction that the wave  
 

travels are known as ____________________. 
 
3.  ____________________ need a medium to travel through. 
 
4.  When an object causes a wave to change direction and bend around it, this is known as  
 

____________________. 
 
5.  When a wave bends due to a change in speed as it passes into a different medium, this is  
 

____________________. 
 
6.  ____________________ are rhythmic disturbances that transfer energy through matter or space. 
 
7.  Waves in which the matter moves back and forth in the same direction that the wave is traveling are  
 

known as ____________________. 
 
8.  ____________________ is the process of a wave striking a surface and bouncing off. 
 
9.  According to the Law of Reflection, the angle of ____________________ is the same as the angle of 
reflection. 
 
10.  A ____________________ is a solid, liquid or gas that a wave travels through. 
 
 
Part 2 Labeling: Label the parts in the picture to the right. 
(1 pt each) 
 
11.         
 
12.        
 
13.        
 
14.        
 
 

Name:   
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Waves Test Honors 
 

Part 1 Multiple Choice: Write the answer that best answers the question in the blank. (2 pts each) 
 
____ 1. Refraction occurs when a wave changes its    as it passes through a different medium.  
 A. color  B. frequency  C. intensity  D. speed 
 
____ 2. Houses with carpet are much quieter than houses with tile or hardwood floors because of sound wave   

A. absorption  B. diffraction  C. reflection  D. refraction 
 
____ 3. Which is an example of a compressional wave?  
 A. X-ray  B. gamma ray  C. sound wave  D. water wave 
 
____ 4. Increasing the amplitude of a sound wave will make it        

A. louder  B. have a higher pitch C. travel faster  D. produce beats  
 

____ 5. Ocean waves crash on the beach at a velocity of 3.5 m/s.  If the distance between the crests of each wave is 4 m, 
find the frequency of the waves.   

A. 0.88 Hz  B. 1.14 Hz  C. 0.0088 Hz  D. 14.0 Hz 
 
____ 6. The picture to the right shows which wave behavior?  
 A. absorption  B. reflection  C. diffraction  D. refraction 
 
____ 7. In the same picture to the right, explain why it appears broken. 

A. Electromagnetic waves cannot travel through solids. 
B. Electromagnetic waves travel at different speeds through different mediums. 
C. Electromagnetic waves compress more when they travel through denser mediums. 
D. Electromagnetic waves get closer together when they go through dense mediums 
like glass. 

 
____ 8. An echo is an example of sound wave 

A. absorption  B. reflection  C. diffraction  D. refraction 
 
____ 9. What is the velocity of a wave having a frequency of 25 Hz and a wavelength of 10 m? 
 A. 250 m/s  B. 2.5 m/s  C. 35 m/s  D. 0.4 m/s 
 
____ 10.  A glass prism is able to bend light because 

A. light is refracted as it enters a different medium 
B. the prism creates destructive interference 
C. energy is diffracted when it encounters an obstacle 
D. the glass and the light’s wavelength create resonance 

 
____ 11. When an ambulance with its siren on is moving away from you, the wavelength of the sound gets   and the 
pitch of the sound gets   .  
 A. longer, higher  C. shorter, higher 
 B. longer, lower   D. shorter, lower 
 
____ 12. In order for reflection to occur, the wave must     an object. 
 A. bend around  B. pass through  C. be absorbed by D. bounce off 
 
____ 13. The bending of light waves as they pass through one medium to another is called   .    

A. reflection   C. diffraction   
B. refraction   D. interference  

CP Quiz Sample

Honors Test 
Sample
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