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Logbook

Title:

● Water in your ears?

Statement of the Problem:

● The purpose of this experiment was to see how far humans could hear sound
underwater versus out of water. I became interested in this experiment when I was at
the pool and my friend and I were trying to talk to each other under the water. The
information from this experiment will help people better understand how far humans
can hear underwater and could be used to better understand echolocation and hearing
in humans.

Objective:

● In this experiment I will be testing how far humans can hear in water VS out of water.

Hypothesis:

● I hypothesise that the noise underwater will travel farther than the noise out of water. I
think this because research states that sound travels faster in water compared to air
because water particles are packed more densely in water, therefore the energy the
sound waves carry is transported faster. This makes the sound appear louder. Research
also states that marine mammals, such as dolphins, utilize clicks at frequencies as high
as 110 kHz. Blue whales and fin whales produce low frequency sounds that can travel
2,000 miles (3,200 km) or more. Sperm whales produce the loudest sounds of any
animal; up to 230 decibels. The average human, by comparison, cannot hear sounds
above 20 kHz.

● https://whalewatch.co.nz/our-nature/latest-news/how-do-sperm-whales-communicate/

● https://www.scientificamerican.com/article/what-do-you-hear-underwater/#:~:text=Sou
nd%20waves%20travel%20faster%20in,than%20they%20do%20in%20air.

Materials:

● Access to a 40 ft pool
● An assistant to record the information

https://whalewatch.co.nz/our-nature/latest-news/how-do-sperm-whales-communicate/
https://www.scientificamerican.com/article/what-do-you-hear-underwater/#:~:text=Sound%20waves%20travel%20faster%20in,than%20they%20do%20in%20air
https://www.scientificamerican.com/article/what-do-you-hear-underwater/#:~:text=Sound%20waves%20travel%20faster%20in,than%20they%20do%20in%20air
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● Measuring tape (16ft)
● One roll of blue scotch tape
● Life jackets or floats (for safety reasons)
● A water-proof speaker (or a speaker in a plastic bag) (JBL)
● iPhone 6 (to connect the speaker to and play music)
● Youtube video of noise (https://youtu.be/TxHctJZflh8https://youtu.be/TxHctJZflh8)
● Science Fair Logbook
● Blue ink pen (PILOT G - 2)
● 10 test subjects
● iPhone 6/camera

Dependent and Independent Variable:

● Independent- In water VS out of water.
● Dependent- Distance you hear noise coming from a speaker in VS out of water.
● Constance- Same noise coming from the speaker at the same volume.

Procedure:

1. Place tape along the side of the pool, each piece of tape should be 1 ft apart (this is to
measure how many feet you stop hearing the noise from).

2. Connect the bluetooth speaker to the phone you are playing the noise from.
3. Put the bluetooth speaker in a waterproof bag (if the speaker is not waterproof).
4. Place the speaker next to the first tape above water on the ground.
5. Stand at the first tape above water.
6. Play the noise from the speaker.
7. Slowly start going backwards stepping on each piece of tape until you can't hear the

noise playing.
8. Count what piece of tape you are on to measure how many feet you are away from the

speaker.
9. Write down your results on a piece of paper.
10. Get into the water.
11. Put the speaker in the water next to the first piece of tape.
12. Make sure you and the speaker are fully submerged in the water.
13. Starting at the first piece of tape, play the sound.
14. Slowly move away from the speaker until you can't hear the noise playing.
15. Record how far away you heard the noise from by counting the number tape you are on,

this is how many feet you are away from the speaker.
16. Repeat these steps with 10 different people.
17. Record your data in your logbook.

Results:

●
The results of this experiment show that test subject one stopped hearing the sound

https://youtu.be/TxHctJZflh8
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at 28 ft underwater, and 98 ft above water. Subject two stopped hearing 34 ft under
water and 220 above. Subject three stopped hearing 38 ft underwater and 219 ft
above water. Subject four stopped hearing underwater 20 ft and 175 ft above water.
Test subject five stopped hearing the sound underwater at 19 ft and 181 ft above
water. Subject six stopped hearing at 16 ft underwater and 219 ft above. Test subject
seven stopped hearing the sound underwater at 15 ft and 175 ft above water. Subject
eight stopped hearing the noise under water at 18 ft and 177 ft above water. Subject
nine stopped hearing under water at 19 ft and 180 ft above water. Test subject 10
stopped hearing at 17 ft below water and 175 above. The average length sound
stopped being heard under water is 22.4 ft and above water was 181.9 ft. This data
shows that humans can hear farther out of water compared to underwater.

Test Subjects
Where sound stopped being

heard in water
(ft)

Where sound stopped being
heard out of water (ft)

Test Subject 1. 28 98

Test Subject 2. 34 220

Test Subject 3. 38 219

Test Subject 4. 20 175

Test Subject 5. 19 181

Test Subject 6. 16 219

Test Subject 7. 15 175

Test Subject 8. 18 177

Test Subject 9. 19 180

Test Subject 10. 17 175

Average 22.4 181.9
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Conclusion:
1. In this experiment I tested how far humans can hear noise underwater compared
to out of water. I accomplished this by having 10 test subjects walk above water until
they could not hear the noise playing then doing the same thing but in a pool
underwater.

2. In this experiment I hypothesized that the noise underwater will travel farther
than the noise out of water. I think this because research states that sound travels
faster in water compared to air because water particles are packed more densely in
water, therefore the energy the sound waves carry is transported faster. This makes
the sound appear louder. Research also states that marine mammals, such as
dolphins, utilize clicks at frequencies as high as 110 kHz. Blue whales and fin whales
produce low frequency sounds that can travel 2,000 miles (3,200 km) or more.
Sperm whales produce the loudest sounds of any animal; up to 230 decibels. The
average human, by comparison, cannot hear sounds above 20 kHz. My results show
that humans actually hear farther above the water compared to underwater, so my
hypothesis was not supported.

3. The results of this experiment show that test subject one stopped hearing the
sound at 28 ft underwater, and 98 ft above water. Subject two stopped hearing 34 ft
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under water and 220 above. Subject three stopped hearing 38 ft underwater and
219 ft above water. Subject four stopped hearing underwater 20 ft and 175 ft above
water. Test subject five stopped hearing the sound underwater at 19 ft and 181 ft
above water. Subject six stopped hearing at 16 ft underwater and 219 ft above. Test
subject seven stopped hearing the sound underwater at 15 ft and 175 ft above
water. Subject eight stopped hearing the noise under water at 18 ft and 177 ft above
water. Subject nine stopped hearing under water at 19 ft and 180 ft above water.
Test subject 10 stopped hearing at 17 ft below water and 175 above. The average
length sound stopped being heard under water is 22.4 ft and above water was 181.9
ft. This data shows that humans can hear farther out of water compared to
underwater.

4. In this lab I learned that humans can not hear as far as the research done on
marine animals who use echolocation to communicate. I also learned that humans
can not hear noise as far under water compared to out of water.

5. If I was to do the experiment again I would test half male test subjects and half
female test subjects to see if gender could change the results of the experiment. I
would test this because in my experiment, the two male test subjects heard farther
than the female test subjects. I wonder if my results could have changed because of
this. I could also expand my sample size to get more accurate data. Another thing I
could do is use a waterproof speaker to see if the speaker being in the bag could
have affected the results.

Bag with speaker out and in water:

Pool used (and tape on pool edge):
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Materials:
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Abstract

This project explores the idea of testing if humans hear farther in water or out of water. The

problem that was asked in this experiment was if a human would hear a noise farther under the

water, in a pool or would they hear the noise farther out of water, on land. To begin, I measured

out the length of the pool, placing a piece of tape at every foot. I then placed a speaker in a bag

and gathered ten test subjects. I placed the bag with the speaker inside next to the pool on the

first piece of tape. Each participant was then told to move until they could not hear the noise

playing from the speaker in the bag. I recorded how many feet away they were from the bag in

my logbook. The test participants were then told to get into the swimming pool. I placed the bag

with the speaker inside the pool and asked them to move away from the bag until they could not

hear the noise playing from the speaker, just like how they did earlier but instead underwater. I

then record all my data in my logbook. My results show that the average distance the noise was

heard above water was 181.9 ft, and the average distance the noise was heard underwater was

22.4 ft. In conclusion, the noise was heard farther above water compared to underwater. This

experiment contributes to animal science.
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Water in your ears?

The purpose of this experiment is to test how far a human can hear in water versus out of

water. The problem that was investigated was if a human would hear a noise farther under the

water, in a pool or would they hear the noise farther out of water, on land. I hypothesised that the

sound would be able to be heard farther underwater, similarly to how animals use echolocation

underwater. This topic is important because it could be used to help better understand human’s

hearing underwater. People could also use this information to investigate how humans hear

sound underwater. Similarly, it could be used to compare marine animal’s hearing and human

hearing underwater.

Method

The scientific method was used to conduct this experiment. The question that was

explored was how far can humans hear sound underwater versus out of water. For this project I

hypothesised that the noise would be heard farther underwater then out of water. I hypothesised

this because research states that sound travels farther underwater then out of water.

Materials

There were several materials that were used to conduct this experiment. A pool was used

in this experiment for hearing underwater. I used blue scotch tape and a sixteen foot measuring

tape to mark out each foot along the side of the pool. Ten test subjects were needed to be tested

underwater and above to acquire the data, the test subjects were aged 13-46. A speaker in a bag

(to insure the speaker does not become damaged by the water) and an iPhone to connect to the

speaker and play noise from. A youtube video of constant noise. And a pen and log book to

record your data.
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Procedures

To execute the experiment, perform these procedures and gather the materials. Place a

piece of tape at the beginning of the pool, with the measuring tape, measure out a foot from the

first tape Position a piece of tape where each foot mark is, do this along the whole side of the

pool. Open the video of the noise you will be playing, then connect the bluetooth speaker to the

iPhone. The speaker then should go into the bag, to reduce the risk of it getting damaged in the

water. Place the speaker in the bag above the water, next to the first piece of tape at the beginning

of the pool and play the noise. Slowly move back until you can not hear the sound playing,

repeat this with 10 test subjects. Record your data in a logbook. Then place the speaker in the

bag under the water and play the noise. If the bag floats have someone hold the bag under the

water, make sure the bag is submerged. Then get in the pool and place your head underwater.

Slowly move away from the speaker until you can not hear the noise underwater. Repeat this

process with 10 test subjects, record your data.

The results of this experiment show that humans hear noise farther out of water compared

to underwater.

Results

The results of the experiment were surprising. Test subject one stopped hearing the sound

at 28 ft underwater, and 98 ft above water. Subject two stopped hearing 34 ft under water and

220 above. Subject three stopped hearing 38 ft underwater and 219 ft above water. Subject four

stopped hearing underwater 20 ft and 175 ft above water. Test subject five stopped hearing the

sound underwater at 19 ft and 181 ft above water. Subject six stopped hearing at 16 ft underwater

and 219 ft above. Test subject seven stopped hearing the sound underwater at 15 ft and 175 ft

above water. Subject eight stopped hearing the noise under water at 18 ft and 177 ft above water.
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Subject nine stopped hearing under water at 19 ft and 180 ft above water. Test subject 10 stopped

hearing at 17 ft below water and 175 above. The average length sound stopped being heard under

water is 22.4 ft and above water was 181.9 ft.

Discussion

Much information can be found on the topic of sound travel through water.

In an experiment done by Isaac P. Raval he tested sound travel through air, water and dirt. He placed them

all in water bottles and a plastic-wrapped microphone was suspended into the medium from the top of the

bottle. The microphone was connected to a laptop PC with the sound measurement software. A stack of

post-in notes were dropped from a fixed height to generate the source sound uniformly. The sound was

measured in db after it passed through the medium and reached the microphone. (https://csef.usc.edu)

In Jamie LeDuc’s experiment he tapes plastic bags filled with water to a pair of headphones and

listens to the sound playing from the headphones, then he takes the bags of water off the headphones and

listens to the sound again. He notes that with the bags the sound was more muffled but he could hear the

lower frequencies were easier to hear than without the bags. The higher frequencies were easier to hear

without the bags and the sound was more clear. (https://www.perkinselearning.org)

As stated on the Discovery of Sound in the Sea website, “The intensity of a sound wave depends

not only on the pressure of the wave, but also on the density and sound speed of the medium through

which the sound is traveling. Sounds in water and sounds in air that have the same pressures have very

different intensities because the density of water is much greater than the density of air and because the

speed of sound in water is much greater than the speed of sound in air.” (https://dosits.org) As stated by

Bruce Thorson in the article Why Sounds Sound Funny Underwater, “When you’re on dry land, sound

travels in waves through the air. When those waves reach your ear, they vibrate the tiny audio bones in the

inner ear. Now go underwater. The sound waves don’t move through the air, they move through the water.

Sound waves actually travel five times faster in water than in air. Underwater those sound waves don’t

https://csef.usc.edu/History/2011/Projects/J1318.pdf
https://www.perkinselearning.org/accessible-science/activities/aqua-tunes-why-do-we-hear-sounds-differently-underwater
https://dosits.org/glossary/medium/
https://dosits.org/science/sounds-in-the-sea/how-does-sound-in-air-differ-from-sound-in-water/
https://www.theswimguide.org/author/bruce-thorson/
http://indianapublicmedia.org/amomentofscience/sound-waves-work-underwater/
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vibrate the ossicles bones in your inner ear. They go straight to the skull bones, vibrating that heavy bone

you can touch just behind your ear.” (https://www.theswimguide.org)

Conclusions and Future Study

My hypothesis for this science experiment was contradicted. The experiment worked

because I made sure to eliminate all of the unnecessary variables that could have affected the

results. I also made sure all my measurements were exact so that the data being recorded was

accurate. The results of this experiment proved that humans hear farther above water compared

to underwater. If I were to conduct the experiment again in the future, I would increase my

sample size and make it larger to have more accurate data. Another thing I would change is how

many male and female participants I used because the two male samples heard the farthest, and I

wonder if gender could have played a part in how far they could hear. I could also use a

waterproof speaker to see if the speaker being in the bag could have affected the results.

http://www.scientificamerican.com/article/experts-how-do-the-hammer-anvil-a/
https://www.theswimguide.org/2016/05/16/hearing-underwater-sounds-funny/
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Appendix

Table A1

Test Subjects
Where sound stopped being

heard in water
(ft)

Where sound stopped being
heard out of water (ft)

Test Subject 1. 28 98

Test Subject 2. 34 220

Test Subject 3. 38 219

Test Subject 4. 20 175

Test Subject 5. 19 181

Test Subject 6. 16 219

Test Subject 7. 15 175

Test Subject 8. 18 177

Test Subject 9. 19 180

Test Subject 10. 17 175

Average 22.4 181.9
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Figure A1


