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Where This Lesson Can Apply: This lesson can be used when discussing forms of energy, how energy travels, how we judge distances in space, and interactions of body systems such as the circulatory and respiratory systems. 
Lesson Objectives:                                                                                     
This lesson is designed to allow students to explore sound. The Student will learn that sound is produced by vibrations, travels in waves and must have a medium. Students will learn that waves travel differently through different mediums within the body and are produced by an interaction of systems within the body. The students will expand their knowledge of sound to waves and the electromagnetic spectrum. The student will compare sound waves and their frequencies to those found on the electromagnetic spectrum. The students will understand how waves on the electromagnetic spectrum are used to explain properties of objects found in space.  
This lesson can be applied as one unit or split up and used in multiple units.    

State and National Objectives:
	6th Grade Science TEKS New for 2018:
	7th Grade Science TEKS 

New for 2018:
	8th Grade Science TEKS
New for 2018:


	National Science Standards:

	6.2 A-E Process Skills
6.3 A Scientific 
Investigation

6.8 A Potential/Kinetic Energy
6.11 A Earth and Space
	7.2 A-E Process Skills
7.12 B Functions of Human Systems
	8.2 A-E Process Skills

8.6 C Tectonic Activities
8.8 C Wave Lengths and Electromagnetic Spectrum

	Content Standard B: 

  Physical Science

Content Standard C: 

  Life Science
Content Standard D:

   Earth Science


Background Information on Veterinarian Presentation:

When a veterinarian or physician sees a patient, their first action is to determine “what’s wrong.” This is when questions are asked, and observations are made. The doctor will examine the body sounds of the patient. These include heart sounds, breathing, and blood pressure. In some cases, veterinarians will also listen to the stomach sounds of the animal. Often, the sounds heard help the doctor determine whether organs and systems are functioning properly, or if further tests are necessary. The veterinarian or physician will then analyze all the data to make inferences, testable hypotheses, plan specific diagnostic tests, and, finally, draw valid conclusions about a diagnosis.   

Materials Needed: 
· Sound/Wave Background Information Document
 for additional teacher information on sound, waves, frequency, and the electromagnetic spectrum.  
· Build Your Own Stethoscope
 document for list of those materials needed
· Student journals or science binders or interactive notebooks or the following worksheets:

· Sound/Wave/Electromagnetic Spectrum  3-Column Notes Worksheet

· Give One Get One Worksheet
 
· Access to Internet or other resources for information-gathering steps
· Poster paper 

Prerequisite to Lesson: Veterinary Presentation
 and Background Information document on Sound, Waves and Electromagnetic Spectrum. It is advisable to review topics and pertinent vocabulary to sound and waves found in the Sound and Waves PowerPoint
 presentation before addressing the Electromagnetic Spectrum PowerPoint.  
Lesson Procedures:  Based on 5E Model
 – Engage, Explore, Explain, Elaborate, Evaluate

Lesson, Part 1:
· Engage Step (1/2 - 1 class period): Veterinary presentation on Physical Exam, video link of presentation, or teacher review of presentation with class.  This lesson is designed to capitalize on students’ natural interest in animals to help motivate them to learn the required science curriculum. 
· Explore Step 
· Build Your Own Stethoscope Activity (1 class period):
· See the Build Your Own Stethoscope document for all materials and instructions. 
· During this activity, students should record all observations and data collected during the various steps of this activity.  
· Students should draw valid conclusions—based on the data collected—as to which stethoscope worked best and why. 
· Following the stethoscope activity, students will need access to Internet or other resources to answer the following questions. (1 class period): 
· Heartbeat
· What is the normal/average heartbeat for a child my age? How many beats per minute?
· What is normal/average heartbeat for an adult? How many beats per minute? Does is vary between men and women?
· What should a normal heartbeat sound like? 
· How do we hear the heart beating; what is happening? Where do you listen?
· Through what types of media is the sound of the heartbeat is traveling?
· What would an irregular heartbeat sound like?
· What systems are involved in creating the heartbeat?
· What are some irregular sounds doctors are listening for?
· What can cause long-lasting changes in heart rate?
· Have students gather the same information as above for breathing: 
· Where questions say “heartbeat” substitute “breathe.”   
· Students can use stethoscopes to listen for specific heart and lung sounds again, now that they have researched what they should sound like. This closes the Interaction of Systems as it applies to sound, which is Part 1 of this lesson. 
· The teacher may elect to use a Give One - Get One
 strategy for this activity. Teachers may use Give One – Get One worksheet
 to collect answers or have students use their own paper. Teacher may also elect to have students work in groups to get answers to all questions. Each student should end with having these questions answered in some way.
· Explain Step (1/2 – 1 class period): Use PowerPoint Presentation to review and authenticate information.  Allow students to share what they found in their research and classroom activities. Throughout this lesson and each of its parts, there will be times when teachers will use the explain step to ensure the authentication of the information being gathered and learned by the students.  
· Elaborate Step for Stethoscope Activity:
· When was the first stethoscope invented? By whom?
· Has stethoscope development reached its peak? 
· Can they get any better? Why or why not?
· Are there other ways to monitor body sounds? Can you give some examples?
· What is an ultrasonography and what is it used for?
Lesson, Part 2 (1 class period): Place students in groups of 2-3 and divide up following topics amongst groups; each will gather information on their topic. These topics can be used in a Gallery Walk Strategy
 or in the Give One – Get One format.
· What is Sound? How is it made and how does it travel?
· What is a Medium?  
· What kind of mediums can sound travel through?  
· Which medium does sound travel through BEST?
· What is frequency? 
· What is the Doppler Effect? How is frequency used with this?
· What is a longitudinal wave? What is a transverse wave?
Lesson, Part 3:
· If teacher is using Gallery Walk strategy, the following information should be displayed on large pieces of paper neatly and creatively so that it may be displayed around room. ( ½ class period to 1 class period):
· What is the electromagnetic spectrum? (Answer: the entire spectrum of light that is emitted through space at different wave lengths. They are transverse waves.)
· What types of waves are found on the electromagnetic spectrum? (radio-waves, visible light, infra-red light, ultra-violet, gamma-rays, x-rays, microwaves; these are all part of the energy of LIGHT!)
· What must sound waves have that waves on the electromagnetic spectrum do not need? (Answer: a medium)
· What characteristics about objects in space are we able to find out by using the electromagnetic spectrum? (Answer: distance, velocity (whether an object is moving closer or further away from us), the chemical makeup of stars, planets and their atmospheres, and the amount of energy being emitted by them. It supports the theory of the ever-expanding universe and the Big Bang Theory.) 
· How do the Doppler Effect and the Electromagnetic Spectrum work together? (Answer: as objects mover further away they go through what is called the Red Shift or Doppler Shift. The objects have longer wave lengths and their light emitted is in the red area of the electromagnetic spectrum, this indicates the objects moving further away from us.)

· Gallery Walk strategy cont. ( ½ class period to 1 class period): Once all posters have been hung around room, each group is to rotate to each poster and fill in the Sound/Wave/Electromagnetic Spectrum worksheet with appropriate information. 
Elaborate Step for Waves: 
· Students should each take the information they collected on sound waves and the electromagnetic spectrum and make a Venn Diagram
 comparing their differences and similarities. 
· This can be a homework grade, in-class assignment, extra credit, or part of project grade.  
Evaluate Step: Teacher should address any areas of misinformation or missing information and grade final project accordingly.
Vocabulary: Definitions for these words can be found in the accompanying PowerPoint presentations. 
· Oscillate

· Propagation

· Medium

· Reflection

· Refraction

· Diffraction

· Diffuse, Transverse

· Longitudinal

· Frequency

· Amplitude

· Wave Length

· Doppler Effect

· Red Shift

· Electromagnetic Spectrum

Resources for Teachers:
· Documents

· Teacher Background Information document: in file folder  
· Sound/Waves/Electromagnetic Spectrum Notes worksheet: in file folder  
· Give One–Get One Worksheet: in file folder
· Venn Diagram Worksheet: in file folder 
· Teaching Strategies and Lesson Plan Formats
· Give One-Get One Strategy: This is a strategy where you split the questions up amongst the students in class; they find the answer to their question then they go around room getting the answer to another question from a different student while at the same time they are to give that student an answer to another question as well. You do this until everyone has all their boxes of questions answered.
· 5E model site and other lesson plan formats: ​​​​http://cbm.msoe.edu/teacherWorkshops/mspResources/documents/day1/5eSummary.pdf https://lesley.edu/article/empowering-students-the-5e-model-explained
· Gallery Walk Strategy: http://www.udel.edu/dssep/teaching_strategies/gallerywalk.htm
· Health Issues for Kids
· Search Engine: http://www.bettycjung.net/Kids1.htm 
· http://kidshealth.org/ 
· http://www.kids.gov/k_5/k_5_health_issues.shtml 
· http://www.kidsturncentral.com/topics/health.htm 
· http://www.webmd.com/ 
· Heart Disease: http://www.americanheart.org/presenter.jhtml?identifier=1200000 
· Electromagnetic (EM) Spectrum 
· http://www.freeessays.cc/db/36/prv41.shtml 
· http://www.scienceclarified.com/scitech/Telescopes/Observing-the-Violent-Universe-X-Rays-and-Gamma-Rays.html
· http://mypages.iit.edu/~smile/physinde.html 
· IRIS Seismic Information: http://www.iris.edu/hq/programs/education_and_outreach/moments 
� HYPERLINK "https://vetmed.tamu.edu/peer/teacher-resources/" �https://vetmed.tamu.edu/peer/teacher-resources/� 
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� See Background Information link under “Resources for Teachers” at end of lesson plan


� “Resources for Teachers”


� “Resources for Teachers”


� “Resources for Teachers”


� Veterinarian visit is useful. but not mandatory, for lesson to be taught


� See PowerPoints located in module folder


� See 5E Model link under “Resources for Teachers”  at end of lesson plan


� See Give One – Get One explanation under “Resources for Teachers” at end of lesson plan


� See Give One – Get One Worksheet link under “Resources for Teachers”  or file in Sound module


� See Gallery Walk link under “Resources for Teachers” for specific details on how to perform this strategy


� Use links under Resources on Electromagnetic spectrum for more information/explanation 


� See Venn Diagram link under “Resources for Teachers” or file in Sound module





© Partnership for Education Enhancement Resources  

College of Veterinary Medicine & Biomedical Sciences, Texas A&M University  

Funding support from the National Center for Research Resources, National Institutes of Health

1
PAGE  
© Partnership for Education Enhancement Resources  

College of Veterinary Medicine & Biomedical Sciences, Texas A&M University  

Funding support from the National Center for Research Resources, National Institutes of Health

5

