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Abstract: Teaching acoustics in the virtual world created interesting situations. In the past visits to 

galleries, offices, and other locations to measure sound pressure levels and 

record the sound in the space for later classroom analysis was the norm. That was 

not possible thanks to COVID. 

A new assignment, inspired by “The Sound of the Hagia Sophia More than 500 

Years Ago”1, provided the opportunity for students taking the class from 

locations around the world to experience and measure db levels in selected 

interiors. The lessons learned gave students a new awareness of an interiors that 

was not at the forefront of their minds, until now. It also provided discussion on 

how the visually impaired perceive space using acoustic clues. 

Students were provided links to SPL apps for use on their devices. They were 

tasked with inflating 6- 8” round balloons, add a pin for popping the balloons 

and we are good to go. Detailed descriptions as well as the dimensions of the 

location were required before starting. 

The balloons and pins were used in a variety of locations for students to 

experience and gain an understanding of the impact finish materials have on 

sound in environments. The app measured the db level before the balloons were 

popped, as the balloons were popped, and one second after the balloons were 

popped. A video recording of db levels and the balloons being popped were also 

made. Additionally students wrote detailed observations on the sound of the 

balloon pop in each location. The assigned locations included a clothes closet, 

restroom, bedroom, kitchen, open stairwell, and a location of their own choosing. 

An ungraded listening quiz from a selection of student’s balloon popping 

locations proved very insightful for their awareness of environments, purely from 

listening. 

The success, fun, and knowledge gained from this assignment will carry it into 

future non-COVID. 

1. https://www.npr.org/2020/02/22/808404928/listen-the-sound-of-the-hagia-

sophia-more-than-500-years- 
  
Learning Objectives: Experience with Sound Pressure level metrics. 

Awareness of how Sound Pressure levels vary based on the finish materials of a 

space. 



Understanding of how similarly created sounds result in different effects in 

different spaces. 

Understanding how similar characteristics in the spaces result in similar 

perceptions of the sound. 
 
Criteria:  For each sound event students must capture the dimensions of the location, the 

area, the volume, finishes, as well as the initial db level, popping db level, and the 

db level of the decay. Students should attempt to determine pitch, fullness, 

duration, distortion, and any further observations. Measurements were made 

using one of the following apps, Decibel X, Sound Meter, Decibel X:dB Sound 

Level Meter, NIOSH, depending on the student’s device. 
 
Process: Students listened to the NPR segment on The Sound of the Hagia Sophia, More 

than 500 Years Ago, https://www.npr.org/2020/02/22/808404928/listen-the-

sound-of-the-hagia-sophia-more-than-500-years-ago. 

They downloaded an SPL app on their device from a recommended list. 

Students the filled out a spreadsheet with the dimensions for each of the six 

locations and detailed descriptions of the finishes in each location. 

Students inflated six balloons equally to an 8” diameter. 

Each student took one balloon, the pin, their device with the SPL app and a 

device to record with to the first location. 

They recorded the db level at the location and included it on the spreadsheet. 

A video recorded the balloon as it popped. 

The db levels were noted as the balloon popped and again one second after the 

popping. 

These metrics were included on the spreadsheet. 

Students made detailed observations of the sound in each space as the balloon 

popped. 

This information was added to the spreadsheet 
 
Presentation Method: This assignment was introduced after a lecture introducing Acoustic 

terminology with metrics, Noise Reduction within Spaces and Space Planning 

methods to Control Sound. 

The class listened to the NPR segment on The Sound of the Hagia Sophia, More 

than 500 Years Ago, https://www.npr.org/2020/02/22/808404928/listen-the-

sound-of-the-hagia-sophia-more-than-500-years-ago. A discussion on the 

segment followed which served as the lead-in for the assignment. 

The deliverables included video segments from each location and a spreadsheet 

for documenting student observations. 
 
Evaluation: The assignment is graded using a rubric which includes; the dimensions for each 

location, description of the finishes, db levels before, during and after popping, a 

recording for each location, and sounds description during the balloon popping 

which included pitch, duration, fullness and distortion. 
 
Credits:  
 



References: Sam Harnett. 2020, February 22. The Sound Of The Hagia Sophia, More Than 500 

Years Ago. 

https://www.npr.org/2020/02/22/808404928/listen-the-sound-of-the-hagia-

sophia-more-than-500-years-ago 
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“The knower of the mystery of sound knows the mystery of the whole universe.” Hazrat Inayat Khan 

“From my earliest childhood, my attention was specially directed to the subject of acoustics, and specially to the subject of speech, and 
I was urged by my father to study everything relating to these subjects, as they would have an important bearing upon what was to be 
my professional work.” Alexander Graham Bell 

Supplies: Six round balloons all inflated to 8” diameter, a sharp pin, the assignment spreadsheet – either printed or 
electronic, SPL app on your device, use a free app. 
Suggested apps: Decibel X, Sound Meter, Decibel X:dB Sound Level Meter, NIOSH 

Procedure 
Step 1: Listen to The Sound of the Hagia Sophia, More than 500 Years Ago, 
https://www.npr.org/2020/02/22/808404928/listen-the-sound-of-the-hagia-sophia-more-than-500-years-ago 
Step 2: Get one of the SPL apps installed on your phone or device. 
Step 3: Inflate six balloons to the same 8” diameter. Assemble the pin, spreadsheet and a device to record (video) the  
balloon popping at the listed locations. 
Step 4: Beside the list of locations on the spreadsheet write the dimensions of each space, l x w x h. Also include a 
thorough  description of the finishes in the space. If carpet covers half of the floor and the other half is hardwood include 
that in your description. Be detailed with the description of the finishes although colour is not important. 
Step 5: Take a balloon, pin, and device to record the balloon popping and video to each of the locations. Record the db 
level once you are in the location before popping the balloon. Pop one balloon in each location and measure the  db level 
when the balloon pops and again one second later. Record the sequence 1) before popping, 2) during popping, and 
3) one second after popping. Write detailed observations of the sound in each location as the balloon pops, and following. 
Step 6: Complete the spreadsheet for all locations and upload to Bb with the videos. We will have a discussion and 
interactive quiz, not graded, based on your findings. 

 

List of locations: 
Clothes closet with clothes 
 Restroom 
Bedroom 
 Kitchen 
Open stairwell 
One location of student choosing 
 

 Dimensions 
for each 
location 

Description 
of finishes 

db levels 
before, 

during&  after 

Recording 
for each 
location 

Sound 
description at  

pop 
30 possible 

points 
0-6 0-6 0-6 0-6 0-6 

Grade =       
 

CIDA 2020 Standards Addressed 
Standard 12: ENVIRONMENTAL SYSTEMS & CONTROLS 

Standard 12c (P): 
Students understand the principles of acoustical design. (Examples include noise control, sound distribution, and speech 
privacy.) 
Standard 12d (P): 
Students understand appropriate strategies for acoustical control. (Examples include material selection; white noise; space 
planning; floor, wall and ceiling systems.) 
 

Sources: 
1. https://www.getyourguide.com/istanbul-l56/hagia-sophia-skip-the-line-ticket-with-guided-tour-t192699/ 
2. https://www.travelandleisure.com/attractions/museums-galleries/hagia-sophia-unique-facts-history 
3. https://www.kindpng.com/free/balloons-transparent-background/ 
4. https://www.officesupply.com/office-supplies/general-supplies/clips-tacks-rubber-bands/push-pins/pins-steel-

silver/p5471.html?ref=pla&utm_source=google&utm_medium=cpc&adpos=&scid=scplp5471&sc_intid=5471&gclid=EAIaIQobChMI1r-
nq7fq8AIV1tzICh0itQu-EAsYAiABEgKps_D_BwE 

5. Assignment spreadsheet 
6. https://www.amazon.com/Keuwlsoft-SPL-Meter/dp/B00QLFB75K 



Grade rubric 

 Dimensions 
for each 
location 

Description 
of finishes 

db levels 
before, 

during&  after 

Recording 
for each 
location 

Sound 
description at  

pop 
30 possible 

points 
0-6 0-6 0-6 0-6 0-6 

Grade =       

 

 

 



SPACE SPACE 

TYPE

DIMENSIONS (L x W 

x H)

AREA (SQ-

FT)

VOLUME 

(CU-FT)

FLOOR 

TYPE

OTHER MATERIALS PRESENT dB LEVEL, 

Initial*

dB LEVEL*, 

Popping

dB LEVEL*, 

1 sec after 

RECORDING 

(LINK)

PITCH FULLNESS DURATION DISTORTION COMMENTS

master bedroom closed 22.8' x 16.5' x 9.0' 376.20 3385.80 carpet soft:   window treatments, bed, bedding, sofa, upholstered headboard hard: wood doors (x2), wood 

furniture, hardware, table luminaires (x2)

34 82 66 Yes low thin short clean

kitchen open 16.5' x 15.5' x 9.0' 225.75 2301.75 wood soft:   carpet runner, memory foam floor mat, leather upholstery

hard: quartz countertops; glass tile; appliances; wood cabinets; glass window; pendant lumanaires (x2); 

porcelain sink; wood counter stools (x3)

32 81 52 Yes high thin long distorted echo

stairwell (from 2nd level) open 11.8' x 7.5' x 19.2' 88.50 1699.20 wood soft:   window treatment

hard: wood railing + balusters, 2-story glass window

26 86 57 Yes high thin long distorted echo

home gym closed 17.5' x 11.0' x 8.0' 192.50 1540.00 rubber soft:   leather upholstery, resistance bands; punching bag

hard: wood doors (x2), gym equipment, metal weight rack, wood cabinet

27 95 65 Yes high full long distorted echo

master bathroom closed 13.0' x 10.8' x 9.0' 140.40 1263.80 tile soft:   area rug, shower mat, window treatment, hanging towels (bath + hand) hard: wood door, glass 

shower walls + door, frosted glass slab WC doors (x2),

toilets (x2), granite countertop, porcelain sinks (x2), mirrors (x2), hardware

28 95 66 Yes low full long distorted echo + rattle

master bedroom closet closed 10.8' x 7.0' x 9.0' 75.60 680.40 carpet soft:   clothing (hung + folded), canvas laundry basket hard: wood door, metal rolling cart, shoe boxes 30 101 47 Yes low thin short clean
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*due to the iOS 14 update, a different app was used (Decibel: dB sound level meter)



 
 

 

 

   

Gym – screen shots from the MOV file before, during, and 1 second after popping. 

Kitchen – screen shots from the MOV file before, during, and 1 second after popping. 



 
 

   

Closet – screen shots from the MOV file before, during, and 1 second after popping. 

Stairwell – screen shots from the MOV file before, during, and 1 second after popping. 



 
 

 

Restroom – screen shots from the MOV file before, during, and 1 second after popping. 

Bedroom – screen shots from the MOV file before, during, and 1 second after popping. 
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