Seth Vanzant

Foss Lesson
05/13/07
	Lesson Plan Title:  Sound Challenges – The Physics of Sound Activity 4 (Foss)
Grade 3
	Key Concept(s) in this lesson:  
· Physical Science

· Sound Receiver
· Sound Source
· Sound Travel
· Key Vocabulary

· Amplify

· Megaphone
· Inner-ear

· Outer-ear

	
	

	WHAT YOU WANT STUDENTS TO KNOW, BE ABLE TO DO, OR FEEL/UNDERSTAND

Lesson goal(s)

	In Sound Challenges the Students Will:
· Observe that the outer ear is designed to receive sound.

· Compare different ways to make sounds louder and travel farther.

· Record observations of how sounds travel.

· Organize and communicate findings.

· Learn concepts that will contribute to understanding of the following theme:  Structure and Interaction.

	Specific Objectives
· Students will work in groups of 4 to complete sound challenge worksheets.

· Students will follow their assigned group roles to complete the worksheets and plan presentations.

· Students will understand how volume changes from source to receiver (ear) and how to amplify the source/reciever.

· Students will prepare presentations on their assigned sound challenge worksheets.

	Standards addressed (EALRs, GLEs)

	Science
EALR:   1. SYSTEMS: The student knows and applies scientific concepts and principles to understand the properties, structures, and changes in physical, earth/space, and living systems. 

· Component:   1.1. Properties: Understand how properties are used to identify, describe, and categorize substances, materials, and objects and how characteristics are used to categorize living things. 

· GLE:   1.1.3. Understand the behavior of sound in terms of vibrations, sound sources and receivers, and the behavior of sound

· Students will describe experiences with sound (i.e., vibrations, volume, and sound travel).
· Students will apply scientific concepts to understand that ways in which sounds travel

· Students will 
EALR:   2. INQUIRY: The student knows and applies the skills, processes, and nature of scientific inquiry. 

· Component:   2.1. Investigating Systems: Develop the knowledge and skills necessary to do scientific inquiry. 

· GLE:   2.1.5. Understand how to report investigations and explanations of objects, events, systems, and processes. 
· Summarize an investigation by describing (student worksheets and presentations):

· reasons for selecting the investigative plan

· materials used in the investigation

· observations, data, results

· explanations and conclusions in written, mathematical, oral, and information technology presentation formats
Communication
EALR:   3. The student uses communication skills and strategies to effectively present ideas and one's self in a variety of situations. 

· Component:   3.1. Uses knowledge of topic/theme, audience, and purpose to plan presentations. 
· GLE:   3.1.1. Understands how to plan and organize effective oral communication and presentation.

· Selects a topic for a specific purpose (e.g., to describe and/or to explain a process or procedure, such as in a science experiment).
EALR:   4. The student analyzes and evaluates the effectiveness of communication. 

· Component:   4.1. Assesses effectiveness of one's own and others' communication. 

· GLE:   4.1.1. Applies established criteria to identify strengths and weaknesses of own communication.

· Seeks feedback from teacher and/or peers to improve communication (e.g., rubrics, checklists specific to type of communication: group work or presentation types).

	Primary Learning targets: which of these, a-e? (Be sure learning activities are congruent with targets chosen.)
a/ Knowledge     b/ Reasoning Proficiency       c/ Performance Skill 
HOW WILL YOU KNOW THAT THE LEARNING TARGETS WERE MET?

Pre-assessment:  [What do they “know” already?]  

Start with a Whimper:  I will tell the students to listen closely as I play side 2 of the Physics of Sound tape.  I will begin by playing the tape at a loud volume, and then slowly decrease the volume until it become quiet.  I will then tell students:
· “We have a problem here…  The tape is on, but the volume is very soft.  I want you to hear it better, but I will not increase the volume.  Is there anything you can do at your seat that will make the sound louder?”

I will allow students to think about this problem.  If they do not think of cupping their hands behind their ears, I will encourage them to give it a try.  I will tell students that making ears bigger is one way to hear sounds better.
· Introduce megaphone (see procedures)
Formative Assessment(s) [Are they getting it along the lesson?] (e.g. planned comprehension checks).  

I will circulate throughout the room to observe how groups are working together.  I will have a clipboard with each students name on it + unit EALRS and GLES.  I will make note of each students’ success with communication (groupwork) and science concepts.
Summative Assessment [Did they get it?] – end of lesson or unit. Attach any applicable instruments.

· I will present the class with 4 questions to help guide their reflections.

1.  Look over the summary list of the different challenges and solutions.  Were any solutions similar?  In what ways?

2.  What kinds of solutions to challenges made sounds louder at the receiver?  At the source? 

3.  What sound challenges might you encounter at home, at school, in the future? Anywhere or any time?  How would you solve those challenges?

4.  Explain how different instruments can play together to make music. 

· Reflection worksheet

· Student presentations will also be part of the summative assessment.



	Instructional Materials Needed

· Cassette Player  *

· 1 Physics of sound Cassette Tape  

· 12 Plastic Cups

· 8 Megaphones (tagboard)

· 50 Paper Fasteners

· String (5 Meters)

· Alcohol

· Cotton Balls

· Masking or Scotch Tape  *

· Kleenex  *

· Paper towels  *

· Sound Devices From Activities 2 and 3

· 2 Long Gongs

· 2 Tuning Forks with a wood Block

· Waterphone

· Xylophone

· String Beam

· 2 Mini Gutbuckets

· 2 Foss-Uleles

· 6 Listening Tubes

· 4 String Telephones

· 4 Stethoscopes

· 8 Wood Dowels

· 1 Garden Hose (optional)  *

· 1 Set of Student Challenge Sheets Consisting of:

· The Foss-Ulele Challenge  *

· The Kalimba Challenge  *

· The Long Gong Challenge  *

· The Mini-Gutbucket Challenge  *

· The String Beam Challenge  *

· The Tuning Fork Challenge  *

· The Waterphone and Xylophone Challenge  *

· The Whisper Challenge  *

· 8 Duplicate Masters for the Student Challenge Sheets

*  Supplied by the teacher
	Room Arrangement:

· The room will be arranged in 7 groups of 4.

· There will be a table in the back of the classroom called “the Materials Station.”  Here students (the GETTER) will be able to find the materials they need to complete the sound challenges worksheets.

· During group presentations, students will need access to the materials – classroom can be arranged in groups.


Materials List & Room Arrangement
	Accommodations: (e.g. ELL students, special needs, 504, etc.)

Students who have IEP or who are Special Needs:
· If there are classroom helpers (paraprofessionals) I will ask them if they can work with these students to help them with the science unit (if necessary).

· I there are ELL students, there will be graphic organizers, realia (instruments), groupwork, bilingual specialists, paraprofessionals, and worksheets in Spanish. 
· Evaluate their second language learners' listening comprehension skills. How much do they understand? 
· Simplify the language of instruction, not the concept being taught
· Work toward depth, not breadth of information, presenting materials in a clear, concise, comprehensible manner and eliminating all peripheral, nonessential information.
· Impart information through oral, visual, auditory, and kinesthetic learning modalities.

· Present content area vocabulary and concepts using realia, picture files, and hands-on activities.

· Build background knowledge before teaching a lesson.

	Time
	What the teacher does:
	What the students do:

	10 Min
	Intro:  Start with a Whimper Activity:
· I will tell the students to listen closely as I play side 2 of the Physics of Sound tape.  I will begin by playing the tape at a loud volume, and then slowly decrease the volume until it become quiet.  I will then tell students:

· “We have a problem here…  The tape is on, but the volume is very soft.  I want you to hear it better, but I will not increase the volume.  Is there anything you can do at your seat that will make the sound louder?”

· I will allow students to think about this problem.  If they do not think of cupping their hands behind their ears, I will encourage them to give it a try.  I will tell students that making ears bigger is one way to hear sounds better.
	· Students will listen to the tape volume
· Students will think of ways to increase the volume of the tape without turning the tape player up.

· Students will cup their hands over their ears.

· Students will listen to instructions about how cupping your hands over your ears allows one to hear better.
 

	10 Min
	Introduce the Megaphone:  
· Bring out a megaphone and ask the students what it is and how it might be used to make sounds louder.

· Tell them:  “This is a megaphone, a funnel-shaped device for making sounds louder and directing them.  I can use this megaphone to make the tape sound louder to my ear.”

· Put the megaphone up to you ear.  Then turn to the students and address them (i.e. speak through the megaphone) through the megaphone, saying:  

· “I can also use the megaphone to make the sound of my voice louder.  To make sound louder is to amplify sound.
	· Students will make suggestions about what the megaphone is and what it’s used for.
· Students will listen to instructions about how the megaphone works.

· Students will acknowledge the word amplify.

 

	5 Min
	Identify the Outer Ear
· Put the megaphone aside.  Remind the students that their ears are their sound receivers.  Have them look at their peers around the classroom and observe one another’s ears

· Tell them:  “What you see is the outer ear, made of flesh and cartilage.  The outer earflap collects and directs sounds much like a funnel collects and directs water to a central point.  Other parts of the ear are inside our heads and are called the inner ear.  From our inner ear, nerves carry the message to our brain.”
	· Students will look at other  students’ ears 
· Students will listen to my explanation of the outer-ear and inner-ear.
· Some students might have questions (expect raised hands).


	5-10 Min
	Introduce the Challenges
· Tell the students that the use of megaphones might be a solution to the problem of hearing the soft sound coming from the tape player.  But amplifying soft sounds is only one of many challenges.

· Tell the students that today they will have to use their knowledge of human ears, sound sources, the way sound travels, and pitch to solve a number of Challenges.
	· Students will listen to my introduction of the science challenges.
· Some students might have questions (expect raise hands).



	5 Min
	Reintroduce the Instruments 
· Tell the students that each challenge involves one of the instruments they used in previous activities.  

· Refresh the students’ memories of each of these instruments so that when their group receives their challenge sheet they will know which materials to get.

· Hold up each one of the items and identify it by name. 
	· Students will recall the instruments used in the previous Foss experiments.
· Students might call out the names of each instrument as they are presented.

· Some students might have questions (expect raise hands).



	5-10 Min
	Introduce the Challenge Sheets

· Display the challenge sheets.

· Review the format of the sheets.

· Read and discuss one or more challenge sheets with the class.

· Emphasize that it is important for each group to read their sheet carefully before beginning their challenge. 

· Tell them that they can record either with words, pictures, or a combination of both.

· Explain that the challenges can be met in a variety of ways.

· Their job is to find the best solution to their challenge.  Tell them that the best solution is the one that their group decides is the best and there is no right or wrong answer to any challenge.

· Point out that each sheet has a section called Going Further.  This section describes additional challenges for any group that completes the activity before the session is over. 
	· Students will listen while I introduce the challenge sheets,
· Some students might have questions (expect raise hands).

· Chatter may begin as students make plans for their challenges. 



	5-10 Min
	Explain Presentations

· Tell the students that each group will be making a short presentation to the class after they have solved the challenge.  

· Tell them that in the presentation the group will be responsible for showing the rest of the class how they solved their challenge and for telling what other solutions they tried.
	· Students will listen to me describe the presentations.

· Some students might have questions (expect raise hands).



	5 Min
	Organize Students

· Organize the students into their collaborative groups. (in this case students are already in their table groups).  

· Use the counting off method to determine which students will take on the roles of (1) Reader, (2) Recorder, (3) Starter, and (4) Getter.

· Explain that all group members will work together to solve the challenges and present the solution to the class and that each member will have special responsibilities.

· Readers:  Read the challenge sheets

· Recorders:  Record on the sheets

· Starters:  In charge of the presentations

· Getters:  Will get materials (instruments)
	· Each table group will count off by fours

· Students will acknowledge their roles in the group project. (1,2,3,4)

· Some students might have questions (expect raise hands).



	5 Min
	Introduce the Materials station

· Show the students where the materials table is located.

· Explain that they will need these materials to solve their challenges.

· Establish the following ground rules for the distribution of materials

· Only the getter can get/return the materials

· Each group can use one item at a time.
	· Students will acknowledge where the “materials table” is located.

· Student will listen to directions about getting the materials and how the groups should work together.

· Some students might have questions (expect raise hands).



	5 Min
	Assign the Challenges

· Distribute a challenge sheet to each group.

· Provide time for the READERS to read the sheet to their group and for each group to consider how they are going to solve their challenge.
	· Each group will receive a challenge sheet.

· The READERs will begin reading over their challenge sheets.

· Groups will collaborate ideas on how to solve their challenge.

· Some students might have questions (expect raise hands).



	15-20 Min
	Begin the Challenges

· When groups are ready, have the GETTERS get the instrument and materials for their group.

· Make yourself available to the groups in order to assist, if necessary.

· Allow students to do as much of the problem solving on their own as possible.
	· GETTERS will get the materials for their challenge.

· Students will work on their challenges.

· Some students might have questions (expect raise hands).



	5 Min
	Clean Up

· As the conclusion of the session have each group bring their materials (GETTERS) to the materials station for storage.

· These materials will be used again for presentations.
	· GETTERS will return the materials to the “material station.”



	5-10 Min
	Describe the Presentations

· Tell the students that each group will be presenting the solutions to their challenge to the class.

· Write this on the board:

· Read your challenge out loud.

· Demonstrate your best solution.

· Describe how the sound travels from the sound source to each receiver or how you change the pitch of your instrument.

· Describe or demonstrate other solutions you tried.

· Encourage students to plan together and decide who will lead each part of the presentation.

· Explain that the starter is in charge of organizing the group for presentation.

· Tell them that all 4 members will be involved with giving the presentation.
	· Students will listen to directions on how presentations will operate.

· Students will read the criteria from the board.

· Groups will plan their presentations.

· Some students might have questions (expect raise hands).



	5 Min
	Prepare the Materials

· Have groups gather to plan their presentations.

· Have the GETTERS get the materials

· Allow time for groups to set-up
	· Groups will plan their presentations.

· GETTERS will get the material.

· Groups will set up for their presentations.

· Some students might have questions (expect raise hands).

	30 Min
	Let the Sharing Begin

· Have each group report to the class.

· Allow 3-4 minutes for each presentation.

· Tell class to pay close attention to each presentation.

· Encourage groups to use volunteers from the class for their presentations.
· Provide question-answer session at the end of each presentation.

· Have class suggest alternative methods for solving the challenge.

· Encourage clapping at the end of each presentation.
	· Groups will give their presentations.

· The class will be attentive/respectful listeners during presentations.

· Class volunteers may be called on to assist in group presentations.
· After presentation, class will engage in questions – answers dialogue.

· Some class member will offer alternative solutions to the sound challenges.

· Students will clap at the end of each presentation.

	5-10 Min
	List the Challenges and Solutions

· Make a summary list of the challenges and the best solutions. 

· Have students refer to this list for their reflections (Reflecting on the Activity).
	· Students will observe the chart, where I will record the best solutions for the challenges.

· Some students might have questions (expect raise hands).



	20 Min
	Reflecting on the Activity

	
	· I will present the class with 4 questions to help guide their reflections.

1.  Look over the summary list of the different challenges and solutions.  Were any solutions similar?  In what ways?

2.  What kinds of solutions to challenges made sounds louder at the receiver?  At the source? 

3.  What sound challenges might you encounter at home, at school, in the future? Anywhere or any time?  How would you solve those challenges?

4.  Explain how different instruments can play together to make music. 

· Handout the reflection worksheet

	· Students will write in their science journals, addressing each question. 
· Students will complete the reflection worksheet.


	
	
	


	Teacher reflections/caveats for those who use this lesson:



	Web resources used, with suggestions/comments regarding these sites:

Foss Science Kit – “Physics of Sound” Activity 4
OSPI:  http://www.k12.wa.us/CurriculumInstruct/default.aspx
· This is where I found the EALRs & GLEs


