
Properties and Behavior of Waves 
Lesson plan developed by Erin Cziraki with some activities adopted from “Waves” by James Otis. 

 

Overview: 

This lesson is designed as a group activity in which groups work together to find definitions for 

properties of waves and then explore the behavior of waves through hands on activities.   

Inquiry Level: 2 

 

Standards: 

8-1.3 Construct explanations and conclusions from interpretations of data obtained during a 

controlled scientific investigation. 

 

8-6.1 Recall that waves transmit energy but not matter. 

 

8-6.2 Distinguish between mechanical and electromagnetic waves. 

 

8-6.4 Summarize the behaviors of waves (including refraction, reflection, transmission, 

and absorption). 

 

Performance Objectives: 

• The students will be able to recall that waves transmit energy, not matter, through 

disturbances or vibrations and recall what causes waves. 

• The students will be able to recall the definition of a wave and a medium. 

• The students will be able to recognize types of media and recall the ways that waves 

travel. 

• The students will be able to classify waves as either mechanical or electromagnetic. 

• The students will be able to recognize and summarize the behaviors of waves (refraction, 

reflection, transmission, and absorption). 

 

Hook: 

Challenge the students to look around them and identify examples of waves in the classroom.  

Explain that you can see waves all the time in everyday life and see if they can do the same.  

Explain that the activities for the day will explore waves and that the students will get to 

investigate some common, every-day examples of waves and how they behave. 

 

Body of Lesson Plan   

Concept Exploration: 

Materials: 

 Shallow pan of water 

 Several hard objects such as blocks of wood 

 Turkey Baster 

 Pencil 

 Drinking glass or beaker 

 Marbles 

 2 meter sticks 

 Slinky 



 Mirror 

 2 Flashlights 

 Tissue paper (any color) 

 Ear protective device (preferably the kind worn on the outside of the ear) 

 Sunglasses (the darker, the better) 

 Magnifying glass 

 Student Activity Pack for each student 

  

Eight activity stations will be set up for the students to explore the behavior of refraction, 

transmission, reflection, and absorption for both mechanical and electromagnetic waves.  Divide 

the class into groups no larger than 4.  Give the students 5 minutes at each station to make 

observations.  Challenge the students to identify the wave they are observing (ie. sound wave, 

light wave, water wave, etc.)  Make sure all the groups get to visit each station.   

 

At each station, create a methods sheet and tape it to the table.  Each group should read the 

methods before beginning the activity.  The activities are listed below: 

 

Station 1: Reflection of mechanical wave. 

 Methods: Fill the shallow pan about half full with water.  Place the blocks (or other hard 

objects) in the pan close to one end.  Create a wave at the other end by dropping water into the 

pan using the baster.  Observe what happens to the waves as they travel to the other end of the 

pan.  Clean up your materials when you are finished. 

 

Station 2: Refraction of electromagnetic waves. 

 Methods:  Fill the glass or beaker about half full with water.  Place the pencil in the glass 

or beaker.  Look at the pencil in the glass from the side.  What do you observe about the pencil? 

Clean up your materials when you are finished. 

 

Station 3: Transmission of mechanical waves. 

The two meter sticks need to be taped together to form a narrow track for the marbles to roll 

along.  

Methods:  Place all marbles except for one in between the meter sticks so that they are all 

touching each other.  Make sure the marbles are near the center of sticks.  Roll the other marble 

toward the rest so that it collides with the first marble in the line.  Observe what happens to the 

marbles.  Clean up your materials when you are finished. 

 

Station 4: Transmission or absorption of electromagnetic waves. 

 Methods: Turn the flashlight on and hold a piece of construction paper in front of the 

light.  Look at the paper from the other side.  What do you observe on the side of the paper away 

from the light?  Clean up your materials when you are finished. 

 

Station 5: Reflection of mechanical waves. 

One end of the slinky needs to be taped to the wall or other hard object so that the slinky can be 

stretched out along a table or the floor. 

 Methods:  Have one person stretch the slinky across the table.  Create a wave by pulling 

sections of the slinky toward you and then releasing them (but keep the slinky stretched across 



the table).  Watch the wave until you can no longer see it.  What did you observe?  Clean up your 

materials when you are finished. 

 

Station 6: Reflection of electromagnetic waves. 

 Methods:  Hold the mirror close to the table or the wall and shine the flashlight on the 

mirror.  Can to you tilt the mirror so that you light up the table or the wall?  Clean up your 

materials when you are finished. 

 

Station 7:  Absorption of mechanical waves. 

 Methods:  Make observations about the noise you hear in the room.  Put on the ear muffs.  

What changes did you observe?  Clean up your materials when you are finished. 

 

Station 8:  Absorption of electromagnetic waves. 

 Methods:  Make observations about the brightness and the light you see in the room.  Put 

on the sunglasses.  What changes did you observe?  Clean up your materials when you are 

finished. 

 

Once all groups are finished, have the students return to their seats and work together to 

complete the research section. 

 

Concept Introduction: 

Divide the class into groups no larger than 4 students.  Have the students work together to 

complete the research section of the activity pack.  This section has students find definitions and 

other information related to waves.  Once everyone is finished, review the definitions and 

concepts as a class. 

After the review, have the groups look back though their observations for each station and 

identify what type of wave they observed (mechanical or electromagnetic) and what behavior 

they observed (reflection, refraction, transmission, or absorption).  Give the class 10 minutes to 

complete this and review as a group. 

 

Concept Application: 

After reviewing the activity, have the students complete the Challenge Questions on the last page 

of their packet.  For the first four questions, the teacher will do some quick demonstrations. 

 

1. Go outside the room and knock on the wall.  The students should be able to hear the 

knock inside the room.  This demonstrates transmission. 

2. Walk around the room holding the mirror so the students can see themselves.  This 

demonstrates reflection. 

3. Try to talk to the students through hands cupped over your mouth.  The sound should 

come out quieter, muffled, and hard to hear.  This demonstrates absorption. 

4. Use a magnifying glass to make objects look larger.  This demonstrates refraction. 

 

Once the demonstrations are done, have the students complete the rest of the challenge questions. 

 

 

 



Evaluation/Assessment 

 

The teacher can collect the Challenge Questions which can be graded to assess the students’ 

understanding of the properties and behavior of waves.  This understanding can also be evaluated 

during the review session after the activities have been completed.  During the activities, the 

teacher should walk through the room asking questions to determine whether the students are 

understanding the concepts and offer guidance if necessary. 

 

Teacher notes: 

This lesson plan is designed for two 75 minute periods.  The students should be able to visit all 

of the stations and get most of the research done on the first day.  The second day should be used 

to finish the research and complete the activity.   

 

If needed and if time allows, set the stations up for the second day and let the students re-visit 

any station that they are having trouble with. 

 


