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Abstract  



Do you live in a noisy house? Have you ever gone to your room to 

try to rest or study but can’t because of all the noise? In this 

experiment I tested different building materials to see which one would 

block out the most sound.  

To perform this experiment, I built a box and then covered the 

box with different building materials such as drywall, carpet, tile, etc. 

With a sound meter placed inside the box, I will then play three 

different frequencies and record the sound in decibels (dB). I executed 

the test 5 times for each frequency and took the average. After the 

tests where finished I compared and contrasted my data. 

After I finished the experiment and analyzing the data, I found 

that there were clearly some materials that blocked sound out better 

then others. The test showed that tile and carpet where the worst at 

blocking out sound, but the other materials (drywall, carboard, and 

plywood) all had very similar results.  
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Experimental Purpose/ hypothesis 

Me as a teenager my quiet time is very important to me. Sometimes I 

like to just focus on myself, or I need the quiet time to do homework or 

study. So, in this experiment I wish to test different materials to reduce 



sound coming into a room. I will use a constant sound source and a 

decibel meter with various building materials such as brick/concrete, 

drywall, wood, cardboard, and carpet. I believe that concrete/bricks will 

provide the best sound insolation.  

 

 
 

 

Variables  

Controlled Variables: The controlled variable to my experiment is the 

sound source I will be using, the same volume, and the same three 

frequency. Another controlled variable is the box we will be preforming 



the experiment in. I will also use the same device to measure the sound 

levels.  

Independent Variables: The independent variable to my experiment is 

the different types of materials I will be using to limit the amount of 

sound coming into the box…where the experiment is going to be 

performed. 

Dependent Variables: The dependent variable to my experiment is the 

sound levels measured in decibels.  

 
Review of Literature 

 

In my house it can be very noisy at times due to my family or 

something going on outside of the house (construction/yardwork). Me 



as a teenager I like my quite time and its good if I need to study for 

tests or do homework so in my science fair project, I will be testing 

different building materials that will best block out sound. The different 

materials I will be using are wood, concrete/bricks, drywall, carpet, and 

carboard. I believe that brick will provide the best results in blocking 

out sound.  

I have found out that when things are noisy it is difficult to read 
and concentrate as found in the article ““How to Block out Noise before 
it Kills Your Work and Study Performance” it states that “noise impairs 
your ability to read and write effectively, remember what you have 
learned, and do math. Everyday can cause a performance loss of 50 
percent or more.”  

To begin my experiment, I first needed to know what sound is. In 

the article Sound-Propagation, Characteristics, FAQs it explains that 

“sound waves are the result of the vibration of objects.” It also explains 

that the higher the frequency then the higher the pitch of the sound. In 

my experiment I will be using three different pitches (frequency) while 

testing the different materials to see if a certain material has more 

effect on a certain pitch.  

Another important note in this article is that “sound waves rely on 

the medium for propagation. The propagation of the sound wave is not 

possible through the vacuum.” This directly relates to my project 

because I will be changing the medium to see which one restricts the 

sound waves. The speed of sound when traveling is 343 meters per 

second or 1,235 kilometers per hour. “Sound-Propagation, 

Characteristic, FAQs”  

In the article ““Sound” it gives me a more in-depth explanation of 

sound and its characteristics. An example of this is when it explains the 

definition of sound. “Sound is defined as "(a) Oscillation in pressure, 

stress, particle displacement, particle velocity, etc., propagated in a 

https://en.wikipedia.org/wiki/Oscillation


medium with internal forces (e.g., elastic or viscous), or the 

superposition of such propagated oscillation. (b) Auditory sensation 

evoked by the oscillation described in (a)."[4] Sound can be viewed as a 

wave motion in air or other elastic media. In this case, sound is a 

stimulus. Sound can also be viewed as an excitation of the hearing 

mechanism that results in the perception of sound. In this case, sound 

is a sensation.” 

 

The next topic I needed to understand for my experiment was 
how to measure sound. In the article “How is Sound Measured” it 
states that “we measure sound intensity (also referred to as sound 
power or sound pressure) in units called decibels. Decibels (dB) are 
named in honor of Alexander Graham Bell”. It also explains that 
“Sometimes we use different versions of decibels. A-weighted decibels, 
or “dBA,” are often used when describing sound level 
recommendations for healthy listening. While the dB scale is based only 
on sound intensity, the dBA scale is based on intensity and on how the 
human ear responds. Because of this, dBA gives us a better idea of 
when sound can damage your hearing.” During my experiment the 
sound level meter will be recording the sound levels in dB.  

Another interesting article that specifically relates to my 
experiment is “Best Soundproofing Insulation for Walls and Ceilings”. 
When I first thought of doing this experiment, I was thinking of using 
insulation as one of my testing materials, but this article explains that 
insulation is more used for heating/cooling purposes instead of 
blocking out sound. It states that” the soundproofing qualities of these 
materials aren’t a priority for most manufactures.” 

 

Something I didn’t consider is the difference between 
soundproofing and sound-absorbing. In the article “Soundproofing vs. 
Sound Absorption: What’s the Difference?” it goes into detail to the 

https://en.wikipedia.org/wiki/Sound#cite_note-4
https://en.wikipedia.org/wiki/Sense


difference between the two. While describing the difference between 
the two it states, “There are products that absorb echo within a 
room, and there are products that will block or stop/reduce sound 
transmission.” In my experiment I will be testing 5 different materials 
to see how well they soundproof/block out sound. It explains that 
“Products that are designed to block sound from entering or leaving a 
space are almost always found inside the wall construction or are part 
of the wall itself.”  

These articles have all been very helpful to me because when I 
first thought of this experiment, I knew very little about sound but by 
reading these articles it not only gave me a better understanding of 
what sound is but also how I am going to preform my experiment. As I 
found the medium greatly effects how sound travels and I still believe 
in my hypothesis is that brick will provide the best results in blocking 
out sound.  

 

 
 

 

Materials and procedures 

Materials 

1. 365.76 cm (2.54 cm x 2.54 cm) wood slats 

2. Nails  

3. Hammer  

4. Plexiglass (30.48 cm x 30.48 cm)  

5. 5-Drywall (30.48 cm x 30.48 cm) 



6. 5-Concrete (30.48 cm x 30.48 cm) 

7. 5-Plywood (30.48 cm x 30.48 cm) 

8. 5-Carpeting (30.48 cm x 30.48 cm) 

9. 5-Carboard (30.48 cm x 30.48 cm) 

10.  Computer  

11.  Speakers  

12.  Sound meter 

13.  Tape  

14.  Saw 

15.  Box cutter  

 

Procedures 

 Build Sound Box 

1. Cut wood slats into 30.48 cm sections  

2. Connect the slats using the nails into a cube 

3. Attach a sheet of plexiglass to one side of the cube 

Testing Procedures  

1. Palace the sound meter in the center of the box 

2. Power of sound meter  

3. Plug speakers into computer  

4. Place speakers 30.48 cm away from the sound box 

5. Download a single tone file that can be played during the test (3 

different tones. 250, 500, 1000 Hz) 

6. Play high sound for 15 seconds and record decibel reading then 

do the same for medium and low tones 

7. Repeat 5 times 

8. Place one material (concrete, carboard, carpet, plywood, drywall) 

around 5 sides of the box (may need tape to hold in place)  



9. Play high sound again for 15 seconds and record decibel readings 

then do the same for medium and low tones 

10. Repeat step 9, 4 more times (so there are 5 readings per 

materials)  

11. Repeat steps 8-10 for each type of material 

12. During the test I will be collecting data without a barrier 

with 3 different tones  

13. Collect the data by writing the sound decibels it says on the 

sound meter 

14. By shielding the box with 4 different materials and running 

the same test for each I will be able to see what material best 

suppresses the sound  

 

 

 Results  

 Frequency Test 1 Test 2 Test 3  Test 4 Test 5   

Averages 
(dB) 

Control         

Baseline 0 35.9 33.7 33.4 35.9 33.7  34.52 

Low (250 Hz) 250 55.9 56.3 56.1 55.2 54.7  55.64 
Medium (500 
Hz) 500 76.7 77 76.9 76.6 77  76.84 

High (1000 Hz) 1000 78.8 78.3 78.7 78.4 78.3  78.5 

         



Drywall         

Baseline 0 35.9 33.7 37.8 35.9 36.4  35.94 

Low (250 Hz) 250 37.8 39.4 37.8 35.9 37.8  37.74 
Medium (500 
Hz) 500 41.9 39.4 39.4 36.4 37.8  38.98 

High (1000 Hz) 1000 56.1 57.3 55.9 53.4 53.7  55.28 

         

Carboard          

Baseline 0 34.9 33.7 35.9 33.8 35.9  34.84 

Low (250 Hz) 250 40.7 39.4 37.8 40.7 37.8  39.28 
Medium (500 
Hz) 500 39.4 37.8 36.4 39.4 40.7  38.74 

High (1000 Hz) 1000 55.4 54.5 54.7 55.2 55.2  55 

         

Tile          

Baseline 0 35.9 37.8 35.9 33.7 35.9  35.84 

Low (250 Hz) 250 42.9 39.4 37.8 39.4 34.9  38.88 
Medium (500 
Hz) 500 55.2 53.4 55.4 54.5 54.2  54.54 

High (1000 Hz) 1000 62.3 62.9 62.2 62.4 62.1  62.38 

         

Carpet          

Baseline 0 34.9 37.8 36.8 35.9 33.7  35.82 

Low (250 Hz) 250 37.8 37.8 37.7 37.8 39.4  38.1 
Medium (500 
Hz) 500 43.8 42.9 44.7 45.4 42.9  43.94 

High (1000 Hz) 1000 66.3 66.5 66.6 66.2 66.6  66.44 

         

Plywood          

Baseline 0 35.9 33.7 34.9 35.9 35.9  35.26 

Low (250 Hz) 250 37.8 35.9 39.4 37.7 37.8  37.72 
Medium (500 
Hz) 500 39.4 37.8 37.7 35.9 37.8  37.72 

High (1000 Hz) 1000 55 56.7 54.7 55.9 53.9  55.24 



 
This graph shows the control decibel average of 5 test for each frequency  

 

 

This graph shows the drywall decibel average of 5 test for each frequency  

 

0

10

20

30

40

50

60

70

80

90

0 250 500 1000

d
B

Frequency (Hz)

Control

0

10

20

30

40

50

60

0 250 500 1000

d
B

Frequency (Hz)

Drywall



 

This graph shows the carboard decibel average of 5 tests for each frequency  

 

 

This graph shows the tile decibel average of 5 test for each frequency  
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This graph shows the carpet decibel average of 5 test for each frequency  

 

This graph shows the plywood decibel average of 5 test for each frequency  
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This graph shows a comparison of all the dB averages of each material per each 

frequency  

 

 
  

0

10

20

30

40

50

60

70

80

90

0 250 500 1000

d
B

Frrquency (Hz)

Overall Averages

Control

Drywall

Caboard

Tile

Carpet

Plywood



 Analysis 

In this experiment I tested different housing materials to see how well 

they would block out sound. I tested this by putting 5 different 

materials on the outside of a box and played different sound 

frequencies to see what housing material soundproofed the box the 

best. For the materials I used tile, carpet, plywood, drywall, and 

carboard and the frequencies I used were 250, 500 and 1000 Hertz. To 

begin the test, I needed a control, so I had my box with just the 

plexiglass on in and I played each sound (250, 500, and 1000 Hertz) and 

put the speakers 1 foot away from the box. I tested each frequency 5 

times and recorded the data. After I did the control, I started to put the 

testing materials on with a little help from tape and tested each 

material 5 times with each frequency. I recorded all the data on an 

excel and then I took the averages of the 5 tests per frequencies. I took 

a baseline of each material without any sound playing and it was the 

same for each material. However, each material reduced the amount of 

sound compared to the control. Obviously, some materials reduced 

more sound than others and my hypothesis was that tile will reduce the 

most sound but I was incorrect. All of the materials had similar results 

at 250 Hertz but at 500 Hertz tile was the least affective but at 1000 

Hertz carpet was least affective. The best material at blocking out 250 

Hertz is plywood by .02 dB below drywall and plywood is still the best 

material at blocking out sound in 500 Hertz. To my surprise carboard 

was the best material at blocking out sound in the 1000 Hertz with only 

55 dB but drywall and plywood wasn’t that far below by drywall being 

at 55.28 dB and plywood at 55.24 dB. After reviewing the data, it shows 

that plywood is the best material to block out sound but drywall and 

carboard were really close.  

 

Conclusion 



While I was developing this experiment my hypothesis was that tile 

would be the best at blocking out sound. After reviewing the data, I 

realized that my hypothesis was incorrect, and tile was one of the worst 

at blocking out sound. I found that 3 building materials that preformed 

similarly but better then tile or carpet. Plywood was better at blocking 

out sound in the lower frequencies (250, 500 Hz) but surprisingly 

carboard was the best at blocking out 1000 Hz. Drywall was a very close 

competitor and was above plywood in the 250 Hz by 0.02 dB. To 

improve this project, I might use different materials, a bigger box or a 

room, or even different frequencies. I could also test different 

thicknesses or get a better decibel meter. Overall, it was an interesting 

project and taught me a lot of things I did not know before about 

sound.  
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