
 

Macduff Integrated Art STEM Lesson Plan FINAL 

Topic, Grade Level, Time 

This is an 8th grade lesson for a Physical Science Classroom. Having previously introduced harmonic motion 

and waves, this mini-unit addresses specifically longitudinal waves through the creation of a musical 

instrument. We also cover the Doppler Effect and a comparison between longitudinal and transverse waves.  

Standards 

National Core Art Standards 

Anchor #5. Develop and refine artistic techniques and work for presentation. (Performance Standard 

(VA:Pr5.1.7) a. Based on criteria, analyze and evaluate methods for preparing and presenting art.) 

Anchor #6. Convey meaning through the presentation of artistic work.  

Next Generation Science Standards 

1-PS4-1. Plan and conduct investigations to provide evidence that vibrating materials can make sound and 

that sound can make materials vibrate. 

1-PS4-4. Use tools and materials to design and build a device that uses light or sound to solve the problem of 

communicating over a distance. 

 Use tools and materials provided to design a device that solves a specific problem. (1-PS4-4) 

Art Integration 

Students will be using their prior knowledge, lessons learned in class, and research to design a working 

musical instrument capable of playing an entire octave. This requires knowledge of the musical term octave 

and creates a distinct medium for communicating through song. Students will also be part of the ‘orchestra’ 

in class, requiring them to listen and evaluate other people’s instruments to combine the sounds together. 

Justification 

Sound waves are often a mystery to students. They have seen ocean waves, pond ripples, and even make 

waves with their jump ropes, but the idea of a wave moving in the same direction as the particles of the 

medium is not as intuitive. Even musicians can balk at the idea of a longitudinal wave as they see their guitar 

strings vibrate in a transverse pattern. As such, this can turn into a bit of a dry unit, perhaps made more 

interesting with Slinkies and springs, but still falling short of activating a response in the affective domain.  

Additionally, music is often seen as something for other kids. It’s nice, but it’s beyond most people, so we just 

listen to the radio and don’t bother playing. By combining the focus on learning about sound AND creating a 

musical instrument, students are activating their affective domain and producing something that needs to 

work in harmony with other students.  



And extending the lesson, students can use their octave scale to send messages. This is a bit more 

challenging, but there is a fabulous clip from the Tom Hanks movie, “The Man with One Red Shoe” that sends 

home the feasibility of using just a few notes to send a complex message. Even simply using the letters in an 

octave, students can spell various words with a limited alphabet.  

Thus their science learning is enhanced by the creation of harmonious music, and their musical skill is applied 

to the sending of coded messages.  

Measurable Objectives 

1. Students will be able to identify the parts of a longitudinal wave. 

2. Students will be able to compare and contrast the structure of longitudinal and transverse waves. 

3. Students will be able to summarize various applications of both types of waves. 

4. Students will be able to apply the concepts from lessons about longitudinal waves to their 

description of their musical instrument. 

5. Students will create an instrument that creates specific longitudinal wavelengths equal to (or 

approximating) an octave. 

Lesson Procedure 

See 5E Matrix attached. 

Assessment Rubric 

See Musical Instrument Rubric in Lesson Materials 

Lesson Materials 

Attached below. 

  



5E Lesson Plan  

Engage 
The purpose for the ENGAGE stage 
is to pique student interest and get 
them personally involved in the 
lesson, while pre-assessing prior 
understanding. 

This mini-unit begins with an online Gizmo at ExploreLearning.com. All the Gizmos are highly engaging, and 

are easy to manipulate to demonstrate various scientific phenomena. The lesson begins with a ‘think now’ 

scenario, which should be discussed before letting students explore the gizmo. This gives a good baseline on 

where student knowledge of sound waves is at the moment. After progressing through the lesson, students can 

reflect back on their initial answer to the ‘think now’ question and see how they have already grown in 

knowledge. This lesson will be very similar to one later in the week. Assessment will focus on the growth 

between the two lessons. 

Explore 
The purpose for the EXPLORE 
stage is to get students involved in 
the topic; providing them with a 
chance to build their own 
understanding. 

Following the ExploreLearning lesson, students will be introduced to the final project and have a day to explore 
their options, plan their work time, and begin researching based on their set goals. Teacher will monitor activity 
to ensure students are on task and making progress.  
 
While students have the project as work mostly at home, further lessons will include a demo and discovery 
about the Doppler Effect as well as a webquest about longitudinal waves. Both of these lessons are to help 
support the development of the students’ understanding of sound waves and their application to creating a 
musical instrument.  

Explain 
The purpose for the EXPLAIN stage 
is to provide students with an 
opportunity to communicate what 
they have learned so far and figure 
out what it means. 

Throughout all of the lessons, there will be many opportunities for students to explain their learning. The 

Gizmo starts with a ‘think now’ and class discussion. Througout the lesson it would be appropriate to stop and 

have a student demonstrate to the class what they’ve discovered. By the end of the day when introducing the 

musical instrument project, students should all be able to complete an exit slip describing how they will make a 

resonant sound replicating an octave. The Doppler Effect is designed to help students work on understanding 

the relationship between terms like speed, pitch, and frequency. The final webquest helps students review their 

lessons from the first day as well as explore the passage of sound vibrations through various phases of matter.  

All of these lessons are monitored by the teacher and paused for class discussion regularly. Exit slips should be 

collected daily to ensure all students have the chance to be heard and reflect.  

Elaborate/Extend 
The purpose for the EXTEND stage 
is to allow students to use their new 
knowledge and continue to explore 
its implications. 

Beyond simply learning the concepts, the crux of this unit is the application of this knowledge through the 

engineering design cycle to create a musical instrument. This requires critical thinking, application of knowledge, 

and creativity, but it’s also designed to allow each student to express their individuality however they choose 

with a wide open end point, so they can create well beyond the parameters of the project. 

Evaluate 
The purpose for the EVALUATION 
stage is for both students and 
teachers to determine how much 
learning and understanding has taken 
place.  

The rubric for the Musical Instrument Project is designed for growth. Students may not necessarily get full credit 

the first time, but through feedback and review they should be allowed to demonstrate mastery as they grow.  

The final days of the unit should include a peer review day. Call it a dress rehearsal where everyone brings in 

their instrument. Students then go around and review several of their peers’ instruments using the rubric. They 

also work to group the instruments into sections, similar to an orchestra. This is usually done based on the 

source of the sound: string, percussion, wind, etc. This is also a great time to show the clip from Man with One 

Red Shoe showing how a few short measures of music were seen as a hidden code. Give students the challenge 

to create a hidden message in their music for tomorrow’s performance.  

The second day is for performance. A good idea is to bring in an actual musician to be the conductor and help 

kids find their own rhythm or harmony for their instrument. Class can close with students sharing their secret 

messages and allowing other students to try to guess.  

 



















Musical Instrument Building Project 

For this assignment you will spend 1 week going through the engineering design cycle to create a unique 

musical instrument. This should not be an assignment you complete in a day or two as you are required to 

document your progress and keep track of things that don’t work. 

Specifically, you will be evaluated by: 

 Creative use of household objects. The less you spend at the store, the better your grade.

 Don’t try to recreate an existing instrument. Be creative.

 Being creative means you might hit some walls and bumps. Keep working. Document your errors and

failures. This is part of the design cycle.

 Make sure you can bring your instrument to school. Don’t make it so large or cumbersome that you

can’t bring it to share.

 Think about the different ways you can make a sound with an instrument. You can blow, beat, strum,

scrape or maybe even something else. Design your instrument with your sound procurement in mind.

 Your instrument should be able to play at least one complete octave.

 Your engineering journal should keep track of each trial. A brief written narrative should accompany

each step to document what worked, what didn’t and what you expect to try next.

o This journal could be a combination of text and images, or just text. Your choice.

 Be sure to connect with your parents. They just might enjoy the project AND you won’t get in trouble to

using household items they aren’t ready to part with.

Rubric 3 points 2 points 1 point Total 

Materials 

All materials acquired 

from scrounging 

around the house. 

Minimal pieces needed 

to be purchased. 

All materials 

purchased for project. 

Perseverance 
Project is complete on 

time! 

Project is nearly 

complete, but extra 

time needed. 

Project was begun, but 

not finished. 

Ingenuity 
A completely unique 

instrument. 

An instrument inspired 

by a current 

instrument. 

An instrument fully 

modeled after an 

existing one. 

Portability 

Easily carried and 

transported to any 

location for playing. 

The instrument 

requires some 

assembly to be played 

after arrival. 

The instrument is 

unwieldy and needs 

help for transport 

and/or set up. 

Octave 
8 (or more) clear 

notes!  

There is a clear 

progression of 

pitch/tone, but not 

necessarily an octave. 

Pitch and tone are 

varied, but there is no 

octave. 

Engineering 

journal 

Clear progression of 

thought from vision to 

completion, with 

reflection on errors as 

opportunities. 

Notes and images 

represent some 

progression, but lacks 

clarity of process. 

Minimal notes 

submitted, may or may 

not represent the EDC. 
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