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Abstract
Does background noise affect how efficiently or how well one works? I hoped that 

maybe by investigating this, I could help myself and hopefully others concentrate better. I 

decided to look to my peers for answers. I tested 10 people in my class, of varying grades and 

ages and had them do a 100 question math test. The first half with no background noise, the 

second half with coffee shop noise playing in the background. My results were surprisingly 

varied and mixed, practically evening out the results. First of all, 6 out of the 10 participant’s 

time on the tests increased with background noise, while the other four’s actually decreased. 

This means on average, a given person would decrease in efficiency without background 

noise. Overall, I would say that background noise does affect people in a negative manner. 

But when it really comes down to it, it is really a choice of that person’s preference. Now we 

know that people do generally decrease in efficiency and accuracy when there is background 

noise, whenever you are taking a test or even just working, perhaps put on some 

noise-canceling headphones and make sure there’s no television in the background. 



Question & Hypothesis

Question:

Does background noise affect 

concentration and efficiency?

Hypothesis: 

My hypothesis is that people’s  

overall time taking the test will 

increase when there is 

background noise.



Background Research

Were you ever trying to do homework while the TV was blaring? Was it hard to concentrate? It has 

been a question I’ve wondered about often. I’ve noticed that I always find it hard to focus when there is a 

large amount of background noise. Sometimes more than others. At times it’s impossible to concentrate, 

others it’s merely an annoyance. What about sound makes it hard to focus? Is it actually a fact? For my 

project, I wanted to learn if this phenomenon is real or just a myth. And if it is real, what makes some noise 

more unbearable than others?

Many researchers are fascinated by the idea of disruptions in the brain caused by background noise. 

Some even suggest that background noise can do more damage than just being a minor annoyance. Some 

researchers think that background noise can actually become a health issue. One theory is that background 

noise causes high-stress levels, causing high blood pressure and even headaches in some cases (Michael Rugg 

& Mark A. W. Andrews, 2010). Cortisol, a hormone released after a stressful event, is a key component in this 

theory (Michael Rugg & Mark A. W. Andrews, 2010). Access cortisol can result in dysfunction of the 

prefrontal cortex, where we make most of our decisions (Michael Rugg & Mark A. W. Andrews, 2010). This is 

one reason why background noise disrupts our attention.



Background noise also seems to have stronger negative effects on children as shown by Frontiers in 

Psychology in their article, Does noise affect learning? A short review on noise effects on cognitive performance in 
children. They proposed that background noise actually decreased the cognitive ability of children (Maria Klatte 

et al, 2013). For example, a child might find it difficult to understand what someone is saying while there is a lot 

of noise in the background  (Maria Klatte et al, 2013). This impairment fades with age, but is definitely something 

to keep in mind (Maria Klatte et al, 2013). Unfortunately, children might have more permanent consequences, 

like long term auditory and listening difficulties  (Maria Klatte et al, 2013). This could also include concentration 

defects and perhaps even memory loss in extreme cases  (Maria Klatte et al, 2013).

Decibels, or dB is a form of measurement of noise. Testing different frequencies relative to concentration 

is important to learning how to increase focus. One experiment in particular tested this, and recorded all their 

findings (M. Jafari et al, 2019). In fact, they found that some decibels of sound cause the inability to focus more 

than others (M. Jafari et al, 2019). 

More Background Research



The researchers in this experiment used special filters to make different frequencies of sound (M. Jafari et 

al, 2019). Along with that, they also made sure to use people who were all the same age, because, as mentioned 

in the previous paragraph, age seems to affect how much background noise affects people. The researchers also 

made sure the participants had had no caffeine or alcohol in the last 48 hours, which could mess up the 

experiment (M. Jafari et al, 2019). Their results showed an astounding decrease in concentration with 

background noise (M. Jafari et al, 2019).

My hypothesis is that yes, background noise does affect the concentration of people. I draw that from 

each of my sources, which all seem in general consensus that this is the case. I do believe, however, that some 

people might be more affected by specific background noise and less by other kinds. I will be testing multiple 

types of background noise, to test this theory. I hope this experiment will provide some helpful information to 

help people in the future concentrate while the TV is on. 

Even More Background Research



Materials
-100 Question Math Test

-Pencil (to do the test)

-Headphones to project sound

 through

-A computer to play sound



Procedure

1. Gather a sufficient amount of participants (I used a sign-up sheet)

2. Have the participant start the test, but only do the first half

3. Start timing the test as well

4. Once they are done, give them headphones and start playing background noise, 

with a fresh timer

5. Once the participant finishes, collect the tests

6. Repeat with each participant

7. Compare results
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Graphs



Results

For my Science Fair project, I made two graphs to show all my 

data. The first graph was a  bar graph, showing the time it took the 

participants to complete the math test with or without background 

noise. The other graph showed the number of people who either 

increased or decreased their times on the tests from when they had 

no background noise. 



Conclusion

My hypothesis for this experiment was that background noise would increase the 

amount of time spent on the test as well as lowering the overall score. So I was rather 

surprised when I saw the flexibility of both variables. 60% of the participants increased 

their time while listening to background music, the difference ranging from a few 

seconds to whole minutes. The other 40% actually lowered their time, the differences 

just as varied. Looking at all of the results, I would say my hypothesis was partially 

correct, if not completely true. There is a larger amount of people who proved my theory 

right, but it was marginal and swayed both ways. My independent variable in this 

experiment was whether or not the participant was listening to background noise. The 

dependent variables, in this case, was the time it took to complete the test



To get these results, I gave each participant a test with a hundred math 

problems. They did the first fifty in a quiet room, and the second half wearing 

headphones with coffee shop background noise. I timed both halves and 

repeated it for ten participants. I’d think for the next time I did this, I would 

have them wear noise-canceling headphones for the first half because many 

times there would be distractions for the participants and that messes up the 

experiment. 

Conclusion (Continued)
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