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Introduction
The purpose of this experiment is to show if daily 
noises, such as the modern rat deterrents , 
explained in an article by Wil-Kil Pest Control, that 
are becoming more and more difficult to avoid are 
harming our brains and altering our brains 
functionality. We see the white noise of cars, 
power lines, and electrical appliances rise in the 
age of technology, they blend into the noises of 
everyday life until they are hardly noticeable, yet 
studies have been done that show the brain reacts 
differently under the influence of these sounds. 
What is Ultrasound? Ultrasound are soundwaves 
with frequencies higher than the upper audible 
limit of human hearing. Ultrasound resembles the 
same properties as audible sound. We are exposed 
to these sounds almost daily, and effects on 
animals and people in a lab environment, office, 
and classroom can be profound.
Sound above the human range has been termed as 
“hypersound” by multiple studies, including a 
study done by T. Oohashi, Dept. of KANSEI Brain 
Science, ATR Human Information Processing 
Laboratories et al. of which the conclusion was 
that humans respond to complex sound 
differently than other audible frequencies. What is 
a Stroop Test? The Stroop Test presents a person 
with multiple colors written in words. These 
words may be written in the color the word says 
or it may not be.  The goal is to say the color the 
word is written in as quickly as possible, without 
letting the meaning of the written word slow your 
reaction. The words themselves have a strong 
influence over your ability to say the color. The 
interference between the different information 
your brain receives causes confusion. It requires 
concentration and little outside interference. The 
test was originally developed to test the ability to 
inhibit cognitive interference that occurs when 
the processing of a specific stimulus feature 
impedes the simultaneous processing of a second 
stimulus attribute. How is ultrasound used? 
Ultrasound has often been used in household 
settings as pest deterrents. It is also more 
common in laboratory and workplace settings.

Abstract
Our study shows the effects of ultrasonic sound (sounds 
above human range of hearing) on the reaction times and 
cognitive ability of students aged fourteen to fifteen. Our 
test subjects were a group of Geometry students that took 
the test online, once in a silent classroom and a second 
time in a room with 18,000 hertz playing from both a 
laptop and iphone. The frequencies played were mirrored 
after those of modern devices used for detering 
household pests and common in lab environments as well. 
Aside from a number of external factors that may have 
swayed our data, our results conclusively showed that the 
average reaction time of those exposed to these 
frequencies took longer to respond to a series of easy 
questions on color coordination called the stroop effect 
test. 
 

Purpose
No previous studies have objectively measured if 
utrasonic frequencies have an overall negative or 
positive effect on the human brain. We were curious on 
whether they have a positive or negative impact on the 
function of the brain because as human beings and 
students, we are exposed to these frequencies daily, 
with no way to monitor the effects or even determine if 
they are present. We chose this topic in order to better 
advise our daily lives so that we can make decisions as 
to how to mitigate exposure, particularly during school 
hours.

 Materials and Methods
To conduct this experiment, we administered a test to 
one Geometry class of eighth and ninth graders. The 
experiment was conducted on two separate days of the 
same week during C period Geometry. The students 
brought their own computers. They were split into two 
experimental groups, the control group and the test 
subjects. The test subjects were exposed to 18,000 Hertz 
while taking the test and for roughly five minutes, while 
the control group took the test with no sound 
interference. Students sat at the desks (no other 
arrangement needed) and adjusted trackpad speed to 
medium, and took the online Stroop test (url shared 
through email to each person). Our team recorded the 
average reaction time (revealed on the website at the end 
of the test) and test score. We recorded the answers on 
our data table by having each student screenshot and 
email it to the group. 

Results
We took the average response time of each student for each 
question as given at the end of each test. We collected these 
into a separate document and compared the results of the 
two groups. The data shown in the graph above represents 
the average reaction time of each group. Our control group 
responded with an average time of 18.9941seconds, while 
our test subjects reacted, on average 19.669 seconds. The 
results show the group with 18000 hz. playing while they 
took the test took more time to answer/ reacted slower by 
.65 seconds.
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Discussion
In our experiment we tested to see if playing ultrasound while 
one is taking the stroop effect test would increase their reaction 
time. Our results show an increase in reaction time of .62 seconds 
for the group of test subjects who were exposed to ultrasonic 
frequencies. This means that UltraSound, or rat detectors and 
other pieces of tech emitting high frequencies could potentially 
be having a negative effect on people. Unfortunately, due to the 
limit of resources, many external factors were present that may 
have skewed our data. We did not use two different groups of 
students, so the same students took the test twice. This may have 
disrupted our data because it can be expected that in the second 
time taking the test, one would produce better results, yet our 
second trial, in playing 18,000 hz, the students actually did worse 
on the test. If two different groups of students were used, the 
difference between the average reaction times may have been 
larger. Secondly, our sample size ended up being relatively small 
because of the small class size. For these reasons, our study 
should not be seen as a perfect representation of the effects of 
ultrasonic sound. However, it yet may show somewhat accurately 
the effects of power grids and other modern day classroom tools 
on students cognitive abilities and attention in class, if only 
because of added distraction for the brain to deal with. A follow 
up experiment would be done in an isolated environment and 
have more carefully monitored sound being emitted. We would 
change the frequency being played to test exactly how much of 
the frequency is a safe level for students and if there was any 
relationship between what frequency and the cognitive impact.
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