
Make Some Nodes:  Standing Waves and Guitar Strings 

Target age group(s) 

 Fourth to sixth grade students 

Objective(s) 

 Students will be able to describe what a standing wave looks like and how it assists in creating 

different noises depending on what string is plucked and how.  

Activity Description 

 Each group will be given three different sized empty Kleenex boxes with different types of 

rubber bands wrapped around them like little guitars.  They pluck the rubber bands at different 

strengths and write down their observations for each band.  Their observations will be written in 

a table provided.  Afterwards, they will watch a video that explains standing waves and guitar 

strings.  Then, together in their journals, they will try to answer the three questions from above.  

After everyone has attempted to answer the questions, the class as a whole will discuss the 

activity and answers so that any misunderstandings are corrected. 

Materials 

 3 different sized empty Kleenex boxes per group 

6 different sized rubber bands for each Kleenex box per group (total of 18 rubber bands) 

1 computer/laptop per group 

1 observation chart per student 

Essential questions 

 What determines the sound and frequency of a wave on a guitar string? 
 
 The sound and frequency of a wave on a guitar string is determined by the frequency of vibration, 
which is the number of wavelengths that pass a fixed point in a given time, determining the pitch of the 
sound. This is tested by plucking the guitar string at different lengths.  The volume of the sound is 
determined by the amplitude of the wave.  A high amplitude will produce a high volume and a low 
amplitude will create a low volume. 
 

 How are standing waves involved? 
 
When a guitar string is picked, the vibration produces a standing wave on the string. The fixed points of 
the string don't move (nodes), while other points on the string move back and forth (antinodes) 
 

 What determines pitch? 
 
The pitch is then determined by how fast or how slow the string vibrates at a given length.   The 
frequency of the vibrations determines how sharp or flat the pitch. 

Activity instructions 

1. Split the students into groups of three or four.   



2. Hand out the materials to each group and lead the students in creating their “guitars” 

with the rubber bands and Kleenex boxes.   

3. Instruct the students to pluck the rubber bands and write down the difference in noise 

and what they see the rubber band doing on the chart.   

4. After they are done with their observations, they watch the video on standing waves 

and guitar strings.   

5. The students will then work in their groups to answer the essential questions in their 

journals.   

6. Once all the groups have finished their activity, gather the students to discuss as a class 

the activity, their observations, and the answers. 

Suggestions for differentiation 

 At least one variation on the activity for struggling students 

A variation that could be used for students who are struggling with this exercise could be to take out 
writing down what they see in the scientific terms they learned, and instead have them tell you what 
they see and help them connect it with the terms that everyone else is using to describe the different 
wavelengths. Also, if the student is having trouble making the shoebox guitars, maybe have a few 
already made to help them not stress out over the construction. 

 At least one variation on the activity for students who need additional challenge 

For the students who seek additional challenges, you could have them go in depth with the 
wavelengths. Have them do some additional experimenting on whether or not plucking a string with a 
glove on makes a difference, etc. 

 

Other notes  

String Type Small Box Medium Box Large Box 

String 1    

String 2    

String 3    

String 4    

String 5    

String 6    

 

Video URL:  http://www.youtube.com/watch?v=J_Oto3mUIuk 

http://www.youtube.com/watch?v=J_Oto3mUIuk

