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Teacher Guide & Tomorrow
Sound & Acoustics: Mitigating Noise Pollution

NEW FOR 2025-2026'!

Added new suggested materials for students to consider (textbooks, jackets, ziploc bags)
Added sound barrier design thickness and material constraints

Suggested teachers designate a “quiet area” to test sound barriers

Added more in-depth learning about material types and how they interact with sound
Provided more examples and clearer instructions for students

Total Time ~90-110 minutes
e ~35minutesto watch thelab introduction video
~25-30 minutes for students to build their initial sound barrier and fill out Student Workbook or Abbreviated

Worksheet
~20-30 minutes to build and test second iterations
~10-15 minutes for a closing activity or discussion

(Note: An optional 30-45 minutes can be scheduled to do a Wrap-Up and QA with an Engineer and College Mentor at
Teacher's discretion).

Hook/Essential Question e How old are your ears? What is the highest frequency you can hear?
https://onlinetonegenerator.com/
e What sound levels do you think can affect long-term hearing?

ET Sound & Acoustics Kit materials can be found at the end of this file.
Supplies to Have in Class
Additional Items to Consider Having on Hand:
e Any additional materials that could serve as sound dampening (i.e. tissues,
cotton balls, towels, quilts, etc...)
e A quiet space to make observations and recordings of the sound levels. (This
may mean that groups will need to take turns when to test).
e Phone or computer to use the decimeter app.

o h ://a apple.com/us/app/niosh- nd-level-meter/id10 4
20

o ps://pla g pps/details?id=com.gamebasi

NOTE: Some sites referred to in the workbook may be blocked by school internet
protocols. Please request admin access for the sites below in advance so that you
students will have access before they begin working through the student
workbook/worksheet

What Frequency Range do Animals Hear?

e https://onlinetonegenerator.com
Bubble Curtain

e https:/dosits.org/galleries/audio-gallery/anthropogenic-sounds/bubble-curta
in/
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https://apps.apple.com/us/app/niosh-sound-level-meter/id1096545820
https://apps.apple.com/us/app/niosh-sound-level-meter/id1096545820
https://play.google.com/store/apps/details?id=com.gamebasic.decibel
https://onlinetonegenerator.com
https://dosits.org/galleries/audio-gallery/anthropogenic-sounds/bubble-curtain/
https://dosits.org/galleries/audio-gallery/anthropogenic-sounds/bubble-curtain/
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The videos below should be unblocked for teachers-only if presenting the student
workbook to the whole class OR for all students if they are completing the student
workbook on their school devices

e https:/www.youtube.com/watch?v=3-xKZKxXuuO

e https:/www.youtube.com/watch?v=VxcbppCX6Rk

Optional Pre-Work Have students watch the first 15 minutes of the intro video providing the background
for the challenge and answer the questions through slide 8 of the student workbook.

Class #1 Watch the Engineering Tomorrow: n A ics Intro Recording on the Sound &

Acoustics webpage either as a class or assign background section as pre-work (see

Introduction and above). . . . .

Procedure - Have students answer the comprehension questions in the first 8 slides of the
student workbook

- Watch the rest of the video that outlines the instructions for the challenge.

Students study the concepts of Sound and Acoustics — research designs to minimize
sound pollution, generate an initial design concept and describe in their student
workbook or abbreviated worksheet.

(1workbook or worksheet per student suggested)

Class #2 Students will finish their designs, test, and summarize findings in the Student
Workbook or the Abbreviated Worksheet.

Work Time and Testing
Possible Closing NOTE: If possible, teachers should try to dedicate a “quiet space” for students
Questions and Activities | to have an effective testing area. This testing area can be a corner of the
classroom or a space in the outside hallway.

Class Discussion Question: After learning about Sound Pollution and the
damage that it can do (at seemingly low levels of noise), how much hearing loss
do you think you've suffered?

Consider watching short Ted Talk suggested by Therese Stockard of Lewisville
High School on how hearing can be damaged:

https:/www.ted.com/talks/heather malyuk can loud music damage your hearin
g

INTRODUCTION TO ENGINEERING TOMORROW:

e Click here to see anintroduction of what Engineering Tomorrow can do for your students.

INTRODUCTION TO THE ENGINEERING DESIGN PROCESS:

e Students should complete the Engineering Design Process Introduction Activity before starting the lab
o NOTE: This activity only needs to be completed before the student’s first ET lab, not repeated
for every lab.

TEACHER NOTES:
e Inthislab, students are introduced to the basics of sound, where they will learn about vibrations,
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https://www.youtube.com/watch?v=3-xKZKxXuu0
https://www.youtube.com/watch?v=VxcbppCX6Rk
https://engineeringtomorrow.org/labs/sound-acoustics
https://engineeringtomorrow.org/labs/sound-acoustics
https://www.ted.com/talks/heather_malyuk_can_loud_music_damage_your_hearing
https://www.ted.com/talks/heather_malyuk_can_loud_music_damage_your_hearing
https://www.youtube.com/watch?v=hgAX78g2M88
https://docs.google.com/presentation/d/1aBOgalGiRTa2zVILvACqz9ccBupsXQrUNynZx957H70/edit?usp=sharing
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frequency, pitch, and real world examples of how these affect our ears. The students will then conduct
alab experiment, trying to reduce the noise pollution of a certain sound.

e Students will work through the Sound & Acoustics: Student Workbook or the Abbreviated Student
Worksheet.

o When assigning this lesson on Google Classroom, first make a copy of the slides to save within
your Google Drive, then assign so that each student has their own copy.

o Theworkbook and worksheet are designed to be interactive so that students can type directly
into thefiles. Itis suggested that the workbook or worksheet be completed over a few class
periods (as the information is delivered to students).

o Students may work individually or within groups at the discretion of the instructor.

e We have provided students with post-lab activities to look into in case they finish the lab early or if
they are waiting while other students are testing their sound barriers. These post-lab activities can be
found at the end of the Student Workbook.

ASSESSMENT:

e Informal assessments can be completed by looking at the reflection slides within the Student
Workbook and/or the discussion questions in the Abbreviated Worksheet.

e Answer Keys can be found here for the:

o Student Workbook Answer Key
o Abbreviated Worksheet Answer Key

TROUBLESHOOTING TIPS:

e Make sure students understand definitions and concepts of sound before creating their own sound
barrier

e Caution students not to leave their buzzer connected to the battery for extended periods so that the
buzzer works at peak level when testing their design iterations.

OPTIONAL ACTIVITIES:
e Continueresearch into Noise pollution, architectural acoustics, musical acoustics

e Describe echolocation and harmful effects extraneous noise may have for this process.

e Delveinto a Digital Audio Workstation to create, manipulate and put sounds together to create a
sound file (Examples include: Logic Pro, FL Studio, Ableton)

Curriculum Connections: Students will be able to:
e Acoustic Engineering: Design, analysis e Identify basic terms related to sound

Understand the effects of noise pollution

Design a sound barrier to reduce levels of noise pollution
Learn about career opportunities related to sound

Learn about how to record data related to sound

and control of sound

e Sound Engineering: Design and manage
sound levels and outputs. Takes care of
sound equipment for live recording
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https://docs.google.com/presentation/d/1NLUshgfLPdKYTE_iuEPXHYscqnIkqpMpQ-WcCK2_ywI/edit?usp=sharing
https://docs.google.com/document/d/1Sw5Vo_BfX3xdhMpyk-lJtQjy_7_BA83gaqCvvJdahHY/edit?usp=sharing
https://docs.google.com/document/d/1Sw5Vo_BfX3xdhMpyk-lJtQjy_7_BA83gaqCvvJdahHY/edit?usp=sharing
https://docs.google.com/document/d/1eqcUSl0E9V45lnY-ICgBqRZKMdaio13eARg1sFx0pVQ/edit?usp=sharing
https://docs.google.com/document/d/1O7L1azlKFMn7O-3GabeeJExu6ODBulhoPLV0dVIWXj0/edit?usp=sharing
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Content Vocabulary/Terms:
® Pitch: the quality of a sound (high / low)
e Sound: created when something vibrates and sends out waves of energy
e Frequency:is the number of times per second that a sound pressure wave repeats itself
e Vibration: causes the air molecules next to it to move, which causes a chain reaction all around that we call a
sound wave

NEXT GENERATION SCIENCE STANDARDS:
HS-ETS1-2: Design a solution to a complex real-world problem by breaking it down into smaller, more
manageable problems that can be solved through engineering.

MATERIALS:

TEACHER'S KIT

Materials will be distributed throughout the class.

Item/Link Quantity Photo
umper Wires 6
Buzzers 3
Masking Tape 1

STUDENT KIT ITEMS

1kit: 3 students

Item/Link Quantity Photo

Buzzer 1 /UR f‘\
Battery Holder 1 Q‘_’O
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https://www.nextgenscience.org/pe/hs-ets1-2-engineering-design
https://www.amazon.com/eBoot-Groups-Alligator-Double-ended-Jumper/dp/B072174XRB/ref=sr_1_10?crid=3AQB34P52M42R&dib=eyJ2IjoiMSJ9.tjHxIQLJsk16_0YVtUGN6S6iuxj4sNk3ew3kIjjT561Skuc9-_Yd6Mvad3zdihdKS29E-YtxS_7X2MMco9fYpmGjNJMkXHf-DL2oWMottRRdsP9ETDOSYSwnvSPZoQ5df6a-4yisLUIQlBui6odbSZkcnL2gJIwLpn2x3R7pfbUOhOT9wyBUXmSXq2pfgPlml2BS69UDLc2Nya4x17U2iqjcMdhVwYVMSh2QvB4HKbjuDAVfM2mGmOmeTT9rIL5R8rfd5M_4ZKi-mNlAdlV1zp5xVXptFllkm_7OBjmwA7Y.t_SmOEDv4Cxy3GULdxNRHLkBzptfS2ydrxaPJ9KJIPU&dib_tag=se&keywords=jumper+wire&qid=1718837886&sprefix=jumper+wire%2Caps%2C187&sr=8-10
https://www.amazon.com/WEICHUANG-Active-Electronic-Buzzer-Continous/dp/B08SL2HH65/ref=sims_dp_d_dex_ai_speed_loc_mtl-v2_v1_d_sccl_2_1/132-3607898-7616033?pd_rd_w=er3ii&content-id=amzn1.sym.970de5f6-e09a-4fcf-80c0-0a0041912886&pf_rd_p=970de5f6-e09a-4fcf-80c0-0a0041912886&pf_rd_r=F37GPKAK23BG16AVMYGA&pd_rd_wg=Hx0rk&pd_rd_r=a77b6c21-d4ef-4fb3-a819-14f8eded6b69&pd_rd_i=B08SL2HH65&psc=1
https://www.amazon.com/Scotch-Labeling-Bundling-Multi-Surface-Adhesive/dp/B00004Z49T?crid=38AA3KBDOC5TM&dib=eyJ2IjoiMSJ9.KRBS-JXaHeOX_VQ0c6HJv7mSvk4Z-YniNpcrq-Zha5YK2q_Sc_ur7EPR0QUYjqxjcxZLNWhJDcgzbnSfkwkPyVnwMTXhMsX_F557xV4xUwivXSDSM2f1S6OV5l1eDwD3WioTxkfvjbIeML1Wv6lzwnAjfpv5xSrLsbj7Dtvw0CG1R0tNxuDpFEZe5Zt5xRgJoBIgGhsLf4hhLMqcf6twuMi-IMCv9DCrps_Zb1DnInHaoVDU-SXsKw_U5Dd6x0KP1jXqZSIaXwJ1G8oIuuE13nexCSAIpNKUquenv3K8mNI.5RFPkkhfLjuiVDD5Tc1dVg4yGNiNwG7xGJkIJAqBRoU&dib_tag=se&keywords=masking+tape&qid=1744325904&sprefix=masking+tape%2Caps%2C137&sr=8-5
https://www.amazon.com/Energizer-MAX-Alkaline-Batteries-Pack/dp/B00451SSBI/ref=sr_1_9?crid=2MGLJI1U7SXNY&dib=eyJ2IjoiMSJ9.DFbrtJBrRYCWxEf1fezYJ_WGM-F6BVnd6QgOEeWT2aQfqrcrAe-_BexGR1atEgLwKxjNzFjGkKSu8oURR_dQ-YPJTsbyeWrhOvRu73JEUUM1f8E4bWO0BYSU8hIMC5ds12G0obAtUPHEvVJuQLcC7Xav5WUg3MKSCd4yfYH5cc2tP5jFHPslakpdOv8jUiXGPG6aW3-Z9Lo2ZSqELZuVfQpEmHSiywTleXaik52XJ6PbT5vetLEepXM2cSWuOrxvoaSYdTXaADC1qF0jHCnUPnXS_a5q28o89vatxPNrslA.f6qoXCu4alQQ66T3eca6_8qJobscKeHHsVjuLhf0w0k&dib_tag=se&keywords=aa+battery&qid=1718837813&sprefix=aa+battery%2Caps%2C118&sr=8-9
https://www.amazon.com/WEICHUANG-Active-Electronic-Buzzer-Continous/dp/B08SL2HH65/ref=sims_dp_d_dex_ai_speed_loc_mtl-v2_v1_d_sccl_2_1/132-3607898-7616033?pd_rd_w=er3ii&content-id=amzn1.sym.970de5f6-e09a-4fcf-80c0-0a0041912886&pf_rd_p=970de5f6-e09a-4fcf-80c0-0a0041912886&pf_rd_r=F37GPKAK23BG16AVMYGA&pd_rd_wg=Hx0rk&pd_rd_r=a77b6c21-d4ef-4fb3-a819-14f8eded6b69&pd_rd_i=B08SL2HH65&psc=1
https://www.amazon.com/WAYLLSHINE-Battery-Spring-Plastic-Holder/dp/B09V6YGCFZ/ref=sr_1_4?crid=154C7KS6Z10KO&dib=eyJ2IjoiMSJ9.QKvrbnkolCKZf4WLUjL2Uq3FoaCgGdU-rvlfCtzd7mmCDcG_CAn-qZJm5v3QT9NSv8fE_RPkqpP7veqLLMY8uzs3wHLvE1IznFKyYMUBPByHo5vuAoBFTOoSzkNkZfQZLI6muo1xRtc0ktp4mKgmsJJe40vqHMrDK_Humhl7UilNucJNjp1i0YercX6V8FDiHGJstNfRg4V4B-kgcALwkbIBrKHvZ-OqAMiYTjuZjMQ.DTCl79xak0t3zTswk9w-nTNIkCIrdHsw24VH16UwIC8&dib_tag=se&keywords=single+battery+holder&qid=1718837854&sprefix=single+battery+holde%2Caps%2C115&sr=8-4
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lumper Wires 2 @

Sound Panel 1 '
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https://www.amazon.com/eBoot-Groups-Alligator-Double-ended-Jumper/dp/B072174XRB/ref=sr_1_10?crid=3AQB34P52M42R&dib=eyJ2IjoiMSJ9.tjHxIQLJsk16_0YVtUGN6S6iuxj4sNk3ew3kIjjT561Skuc9-_Yd6Mvad3zdihdKS29E-YtxS_7X2MMco9fYpmGjNJMkXHf-DL2oWMottRRdsP9ETDOSYSwnvSPZoQ5df6a-4yisLUIQlBui6odbSZkcnL2gJIwLpn2x3R7pfbUOhOT9wyBUXmSXq2pfgPlml2BS69UDLc2Nya4x17U2iqjcMdhVwYVMSh2QvB4HKbjuDAVfM2mGmOmeTT9rIL5R8rfd5M_4ZKi-mNlAdlV1zp5xVXptFllkm_7OBjmwA7Y.t_SmOEDv4Cxy3GULdxNRHLkBzptfS2ydrxaPJ9KJIPU&dib_tag=se&keywords=jumper+wire&qid=1718837886&sprefix=jumper+wire%2Caps%2C187&sr=8-10
https://www.amazon.com/Acoustic-Quick-Recovery-Density-Soundproof-Black-07/dp/B0D2Z4YYCX/ref=sr_1_27?crid=1VUS36UJPFN3K&dib=eyJ2IjoiMSJ9.PuH4prpkxzMtXaFcmstO_hniSi_0axvFI6wZhZhHh4qcmJYRzvWUpMIdmxg54jtIzyixLL8AkniH96tIj9pi5x1sUoJROKFWDkIDxCWVsQuELtE__RbFnmvHj-yoTX6uFdjq5pj05_1bJf1OZOp7ciYKZSZH_tvN1l_MxA4JolBepNFZWEYSv6G3LfoO6IQtU-YK9fhcWfirnE7JrDmfyHjzyo0krujlvaaYZ_hjHBmMfm_LjWfTKvXcQsWTwyYBl1wdy-u3hbwwXMQlhD8p6x7GNTN8VWHbZp7h3PVl_RQ.eeXKRgzjYdY6TC_GXfRpIsp4QyS5nkaG39ez4_WXRNA&dib_tag=se&keywords=foam+panels&qid=1718135505&s=musical-instruments&sprefix=foa%2Cmi%2C120&sr=1-27
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