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Summary 

This lesson provides learning opportunities in which students explore what sound waves are, and 

how they are used to depict grayscale images on an ultrasound machine, thus allowing medical 

practitioners to “see” with sound. These learning opportunities will be presented by first 

providing students with a background lecture explaining how a sound wave is generated. Then, 

through interactive activities, they will learn how a sound wave interacts with its surroundings to 

generate “echoes”, and how these “echoes” can be used by a transducer probe to translate to a 

grayscale image on the ultrasound machine. Students will then learn how ultrasound technology 

can be used for diagnostic purposes in modern medicine. 

 

Learning Objectives 

After completion of these two lessons, students should be able to: 

1. Define what sound waves are and explain how they are created 

2. Understand how sound waves can interact with objects in their environment to generate 

echoes 

3. Apply knowledge of Learning Objective (2) to understand the basics of how ultrasound 

technology works 

4. Recognize how ultrasound technology is used to aid physicians in medical diagnosis 

 

Addressed Wisconsin Academic Standards  

Science 

 A.8.6 – Use models and explanation to predict actions and events in the natural world 

 C.8.5 – Use accepted scientific knowledge, models, and theories to explain their results 

and raise further questions to check their inferences 

 G.8.3 – Illustrate the impact that science and technology have had, both good and bad, on 

careers, systems, society, environment, and quality of life 

 G.8.7 Show evidence of how science and technology are interdependent, using some 

examples drawn from personally conducted investigations 

Technology & Engineering 

 B.8.5 – Evaluate large and complex systems to determine the ways in which they are 

creations of human ingenuity 

 

 

Grade Level: 9 (8-9)     Time Required: Two 45 minute lessons 

 

Keywords: ultrasound, sound waves, thyroid, echoes, medical diagnosis, medical imaging 
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Lesson Plan 

This lesson plan is divided into two 45-minute sessions. The first lesson is focused on providing 

background information to students about the existence and behavior of sound waves in the 

natural world. The second lesson is intended for students to apply their newly acquired 

knowledge of sound waves to the real-world technology of ultrasound machines. These lessons 

include short background lectures amid several hands-on, interactive activities in which students 

are encouraged to participate. Adjustments may be made to accommodate different classroom 

schedules. 

 

Lesson prerequisites: Students should have a basic understanding of the idea that sound is 

generated by vibrations of matter, such as one’s vocal chords vibrating to make a sound, or a 

tuning fork vibrating to make a sound. Students should also have a basic understanding of 

anatomy and physiology such that they can name several organs that might require an ultrasound 

examination. 

 

 

Lesson 1: Understanding what sound is and how it works (45 minutes) 

Short Lecture: Sound waves and sound wave behavior (20 minutes) 

 

In this lecture, the idea of vibrations creating sound should be reviewed. The idea of sound’s 

behavior as a wave should be explained. It should also be explained that a wave can have many 

different properties (e.g., it can have a large or a small wavelength, and high or a low frequency). 

The idea of wavelength and frequency should be addressed. It should also be addressed that 

humans can only hear sound waves within a certain range of frequencies. Students should also be 

introduced to the fact that sound waves “bump into” objects that surround it (e.g., walls and 

windows). When sound waves bump into these objects, they get reflected. Explain that echoes 

are formed by sound waves that “bumped into” an object and were reflected in this manner. 

 

Activity 1: Slinkeys® and sound waves (10 minutes) 

Materials needed: Slinkeys® (one for every 2-4 students) 

 

Once background information is provided from the lecture, have students form groups of 2 to 4 

students. Provide each group with one slinkey®. Instruct two people in the group to sit opposite 

each other, and hold either end of the slinkey®. Once this is done, instruct students to 

simultaneously pull the slinkey® towards themselves, and then to simultaneously push the slinky 

towards the middle.  

 

Explain that when students pull the slinkey®towards themselves, this represents a sound wave 

moving through the air. When this sound wave bumps into something dense (e.g., a rocky 

canyon, or the walls of a big room), the sound wave will be reflected, represented by students 

pushing the slinkey® back to the middle again. 
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Allow students to rotate using the slinkeys® until every student has had a turn. Walk around to 

each group individually while students are doing this to answer questions. 

 

Activity 2: Echoes in action[1] (15 minutes) 

Materials needed: large room (e.g., school gymnasium or auditorium). 

 

Bring students to a large room (e.g., the school gymnasium or auditorium). Instruct one student 

to stand approximately 50 meters from a wall. Instruct them to face this wall and clap his or her 

hands. Instruct the entire class to be quiet while doing this to listen for the echo. Then instruct the 

student to clap his or her hands twice and listen for the echoes. Allow a small group of students 

(4 to 5 students) to repeat this activity and instruct the class to note their observations. 

 

After this, ask the class why they heard echoes whenever their classmates clapped their hands. 

This is for the purpose of verifying that students understand that when they clap their hands, their 

hands vibrate to produce sound waves that travel through the air. When the air runs into the wall 

of the gymnasium, the sound wave bounces off of the wall and the class hears this phenomenon 

as an echo. If students do not understand this right away, ask leading questions and give further 

explanation of sound waves to eventually bring them to this level of understanding. 

 

Lesson 2: Understanding how ultrasound technology helps physicians take care of patients (45 

minutes) 

Short lecture: Yesterday’s review (5 minutes) 

Review highlights of the previous lecture, particularly the concept of how sound waves interact 

with their surroundings to generate echoes. Ask students to keep these concepts in mind as they 

explore the new topics of the present lecture. Answer any student questions before continuing 

with class.  

 

Mini Activity 1: Where do we see ultrasound? (5 minutes) 

Begin by setting up a whiteboard/easel with the question “What do doctors ultrasound?”, at the 

top. Encourage students to come to the board and write down different organs or circumstances 

under which an ultrasound may be performed (e.g., prenatal ultrasounds, thyroid ultrasounds, 

kidney ultrasounds, liver ultrasounds, etc). Attempt to make a list of at least 10 terms. Assist 

students as need be to achieve this goal. Forming this list will help students consider how 

prevalent ultrasound really is in the medical field. 

 

Hints that could be used to help students achieve this goal could be in showing them pictures of a 

baby, a thyroid gland, a kidney, or a heart. Inform students that almost any organ in the body can 

be imaged under ultrasound and encourage them to list off some important organs that they 

know. 

 

Once this list is formed, on the classroom projector, show students images of some common 

organs that would be imaged on ultrasound, such as the images in seen in Figure 1, below. One 

does not necessarily need to explain what is occurring in the ultrasound images at this point in 
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the lecture, as the purpose of this activity is simply to introduce students to the fact that 

ultrasound technology exists and it allows doctors to “see” what is going on inside a patient’s 

body, without actually getting to directly see the inside of a patient’s body. 

 

  
Figure 1 (from left): Ultrasound images of the thyroid[2], kidney[3], and heart[4] 

 

Short lecture: How ultrasound works (20 minutes) 

This lecture is meant for students to begin applying the knowledge they’ve learned about how 

sound waves behave to how sound waves can be used to make ultrasound work. During this 

lecture, it should be explained that ultrasound works by sending sound waves into one’s body via 

a piece of electrical called a transducer probe (see Figure 2, below) that touches the patient’s 

skin. It should then be explained that these sound waves will interact with the tissues and organs 

of one’s body, and in a similar fashion as seen in the echo activity in the previous lesson, when 

the sound wave interacts with tissues and organs in the body, these sound waves get reflected 

back to the probe to form an “echo”, just like the echoes the class made in the gymnasium during 

the previous lesson. Explain to students that each organ is going to interact with the sound wave 

a little differently, and thus produce a different “type” of “echo” that gets sent back to the 

ultrasound machine, thus yielding different grayscale values that allow physicians to differentiate 

between different types of organs and tissues.  

 

 
Figure 2: Transducer probes are used to send sound waves into a patient’s body during an 

ultrasound exam 

 

Mini Activity 2: Why is ultrasound a popular medical procedure? (5 minutes) 

In this activity, section the whiteboard into three different sections. At the top of each section of 

the whiteboard, write the following questions “Why use ultrasound instead of x-ray imaging?”, 

“Why use ultrasound instead of surgery?”, and “Why use ultrasound instead of MRI?”. Prompt 

students to write down their ideas as to why ultrasound might be more useful in the medical field 

as opposed to other technologies (e.g., ultrasound imaging doesn’t emit radiation, but an x-ray 
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does; ultrasound imaging isn’t invasive, but surgery is; MRI machines use large magnets that can 

be dangerous, ultrasound only uses sound waves, which are not dangerous, etc)  

 

Activity 1: Identifying objects under ultrasound (10 minutes) 

Students will look at ultrasound images captured of simple anatomic structures (e.g., thyroid 

gland). Students will also be given diagrams that depict what the organs look like on their own 

(see image of thyroid diagram next to thyroid ultrasound, below).  Students will spend time 

looking at these pictures in groups of 2 to 4 students and work to identify which structures are 

which under ultrasound. Answers will be provided at the end of the activity, with a quick review 

of how ultrasound works and why it is important for use in the medical field. 

 

Once the answers have been provided in class, ask students to take the pictures home and review 

them later that night to better gain an understanding of how ultrasound technology can be used to 

identify organs in our bodies. End class by answering any questions students might have about 

sound waves and how their behavior can be applied to ultrasound technology. 

 

 

 
A diagram of a thyroid gland (left) paired with an ultrasound image of a thyroid gland (right)[5]. 

Students will study the diagram on the left and attempt to point out the structures illustrated on 

the diagram in the ultrasound image. 
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