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Introduction: [American Speech-Language-Hearing Association; Classroom Acoustics; 
http://www.asha.org/public/hearing/classroom-acoustics/]  

A student's ability to hear and understand what is being said in the classroom is vital for 
learning. Unfortunately, this ability can be reduced in a noisy classroom or poor classroom 
acoustics. These occur when the background noise and/or the amount of reverberation in the 
classroom are so high that they interfere with learning and teaching. Background noise is any 
unwanted sound that interferes with what you want to hear. Background noise in a classroom 
can come from many sources such as traffic, lawnmowers, students playing/talking outside the 
building or in the hallway, heating or air conditioning units, audiovisual equipment, etc. 
Unoccupied classroom noise levels must not exceed 35 dB and the signal-to-noise ratio (the 
difference between the teacher's voice and the background noise) should be at least +15 dB at 
the child's ears. Reverberation refers to the phenomenon of sound continuing to be present in 
a room because of sound reflecting off of surfaces such as walls, desks or chairs. When sound 
lingers in a room there is more interference with speech. In a classroom it is important to have 
a short reverberation time. Unoccupied classroom reverberation must not surpass 0.6 seconds 
in smaller classrooms or 0.7 seconds in larger rooms. It is well known that when classroom 
acoustics are poor then it can affect speech understanding, reading and spelling ability, 
behavior in the classroom, attention, concentration and Academic achievement. But they can 
also affect the teacher. It is estimated that teachers use their voices for approximately 60% of 
their workday. The strain on the voice gets worse when the teacher has to talk louder to 
overcome poor classroom acoustics. Studies have shown that teachers are 32 times more likely 
to have voice problems compared to similar occupations.  

Who is affected by poor classroom acoustics? All students are potentially affected by poor 
classroom acoustics, but it can be a particular problem for children with the following 
problems: hearing loss, learning disabilities, auditory processing disorders, speakers of another 
language (very common at Vanier), speech and language delay or attention problems. Creating 
an environment where good communication can take place should be a goal for any classroom 
or learning space.  

Methodology: 

We have measured the acoustical properties of two classrooms B-503 and A-306 here at Vanier 
College. The sound level at different locations of the room was recorded using a professional 
EXTECH 407703A dB-meter, as well as the reverberation time of the sound using a PASCO CI-

http://www.asha.org/public/hearing/classroom-acoustics/


6506B sound sensor and Data Studio. The theoretical Reverberation Time can be calculated 
using an online calculator or Sabine's formula for dimensions in meters: RT = 0.16(V/Se) where 
(V) = room volume and (Se) = effective absorbing area (Se = a1 * S1 + a2 * S2 + ...) with (a) being 
an absorption coefficient that depends on the material of the wall). 

We simulated a live classroom with a BK PRECISION Signal Generator and a speaker acting as 
the teacher's voice at 500 Hz and 80 dB. We then recorded the properties of sound at every 
student's location, at the level of the ear, in sitting position. The sound noise in Jack’s mall, on 
the corridors and classes were also recorded using the dB-meter mentioned above. We also 
took measurements of sound noise intensity in Jake's mall at different times of the day and 
over several days. 

The capacity for a classroom at Vanier to shut out external noise was tested, by simulating 
noise outside a classroom using a speaker at a high power level and testing the sound intensity 
inside the room. Four situations were setup: intensity when both the door and its above 
window were closed, when the door was closed, window open, when the window was open, 
door closed and when both the door and window were opened. 

Results and discussions: 

The results are presented following the chronological order of testing on Figures 1 to and 6.   

 

 
 



 
 

 
 



 
 

As a follow-up to the measurements taken in classroom B-503, our team decided to test out a 

separate classroom to see if the results obtained were accurate and representative of Vanier’s 

acoustic conditions. We also wanted to see if there would be a significant difference in the 

results obtained between the rooms. 

Figure 5: Sound Intensity Distribution in A-306 
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The results for sound intensity in this classroom  turned out to be significantly higher than the 

sound intensities found in B-503, using the same frequency and intensity for the simulated 

“teacher’s voice”. The average intensity for the sound intensity in A-306 was 67.5 dB whereas 

the average sound intensity in B-503 was 60.8 dB. A simple ANOVA run on the two samples 

produced a p-value of 3.7*10^-9, meaning that the difference between the results is highly 

significant. This difference suggests that the acoustics in A-306 are much better than in B-503, 

since there is significantly less sound decay in this room.  

 

Figure 6: Reverberation Times at Each Seat in A-306 

 

The results for reverberation times are once again significantly higher than the reverberation 

times in B-503, with a p-value of 0.001 showing a significant difference between the samples. 

Whereas sound intensity being higher is a positive in acoustics, reverberation times should be 

the lowest possible. However, the values for both classrooms are way below the standards, 

which is a very positive quality of both these classrooms.  

Another aspect of acoustics that was studied was whether or not the presence of students in 

the room studied affected any of the standard measurements of sound intensity and sound 

decay. To test this, measurements were taken in the mechanics lab A-476 with and without 

students. The results were inconclusive since there was no significant difference between the 
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two situations. This could be due to the fact that the room is oversized and the amount of 

people present in the room is not representative of the room’s size, enough to have an effect 

on the acoustics of the room.  

Concerning the capacity of outside noise to penetrate into a classroom, the results proved to be 

inconclusive, since the sound intensity of the simulated noise was incapable of reproducing the 

effect of widespread noise coming from several different sources. These results were also hard 

to record with the dB meters used, since they were far too low.  

Conclusions: 

Overall, this study has analyzed the acoustics of different areas of Vanier College that are 

occupied by students studying and learning. Our results show that the classrooms B-503 and A-

306 have optimal acoustic conditions and the noise levels in Jakes mall are widespread and very 

high so not recommended for learning purposes, remaining fairly high throughout the whole 

day.  Observational results show that there is a significant difference of sound intensity in a 

classroom when the door was opened to when both the door and window were closed, 

however measurements were not accurately recorded. Further research in this area could 

improve on these details to redesign a simulation that will produce tangible results. We should 

also look for more precise ways of measuring the decay time, like for an exact -60dB and some 

new equipment or APPs are recommended. 

Further related research in very interesting areas can include testing the acoustics of the music 

rooms, where Ear Training is taught for example, measure levels of noise in the library, tying it 

to psychological fields of learning capabilities, and pursuing the hypothesis that the amount of 

people in a room will affect the acoustics of that room.  

Future studies will be done on the signal to noise ratio and will be more conclusive. We should 

continue measuring different classrooms as well as other locations in the Old and New buildings 

and improve the simulations to resemble actual classes with students present. Concerning 

Jake's mall, we came up with the conclusion that the noise level is too high for productive 

studying. This project also will allow us or the future students working on it to do further 

experiments concerning psychological and learning fields. We strongly encourage students 

from Social Science to join the Research Center.  

By running this project we were learning a lot more about sound and waves compared to what 

we have been taught in NYC Physics course. This is mainly due to the motivation of the students 

to actually succeed in attaining their objectives and the fact that we have a lot of freedom in 

our choice of projects and the methods to achieve results. It is really Active Learning and we 

want to thank everyone who supported such an interesting Student Led Research Center at 

Vanier.  


