[image: image2.wmf]
SCIENCE FAIR 2014
LOGBOOK

NAME(S): Ms. Barrington
SUBJECT OF PROJECT: Hearing and Sound 
DATE OF SCHOOL FAIR: March 6th, 2014
Student Log Booklet

Question:
Can individuals recognize and repeat the musical notes that they hear more accurately using both of their ears, their left ear, or their right ear?
Collect information: What do people already know about the topic? Have there been any experiments that have been done already to answer the question? If so, what were the conclusions? Don’t forget to list the sources of your information.

Recent research has suggested that the left ear and the right ear process sound differently. During experiments, it seems that our left ears are better able to detect musical sounds while our right ears are better able to detect speech. This can be explained in the following way. Our right ear sends information to the left side of our brain and our left ear sends information to the right side of our brain. Our left and right brains process sound information differently, so that is why our ears are better at detecting different types of sound. 
References - Left ear vs. right ear http://soundmedicine.iu.edu/segment/939/Left-Ear-vs--Right-Ear
Variables: There are three important variables that you must identify for your project.
Manipulated: Whether we are using the left ear, the right ear, or both 

                 ears.
Responding: The number of correct notes each person recognizes
(Record the units)

Controlled: The number of notes tested, the music used, the volume of   
(At least 3)      the music
Hypothesis: This is an “educated guess” or a possible answer to your question. 
It is important to use the following three words (If…then…because)

If you are using only your left ear, then you will be able to recognize the music notes better because your left ear is better at detecting musical sounds.
Materials: List the things you need for your experiment.
-    A CD player
-    A CD containing recordings of random musical notes
-    A musical keyboard, organ, or piano
-    A pair of earphones
-    1 sheet of small white labels
-    1 black marker
-    5 pairs of earplugs
Procedure: List the steps required to test your hypothesis.  A diagram is important to show a visualization of your experimental design.

1.    Choose ten people to take part in this experiment, and get them to sign the consent form. 

2.    Number the keys on the keyboard with the white labels and the marker. Write down which key goes with which note on the CD in my logbook, but don’t show the people I am testing.

3.    Get the person in my experiment to wear an earplug in their right ear. Play them the 10 musical notes recorded on the CD. They should only be able to listen to the music using their left ear. After each note is played, ask them to pick the key on the keyboard that matches the musical note that I just played. Write down the total number of correct keys that each person got.

4.    Repeat step 4, but have the person listen to the CD with the earplug in their left ear, and then with no earplugs in so that they can hear out of both ears. Write my results in my table (below).
Observations/Data: What did you observe and/or measure when you tested your hypothesis.  You should do your testing at least 5 times to make sure your results are valid. Graphs, charts, tables, photographs, or other visual aids should be used to present the results. 

 (These are only examples and you may modify them)

	Date
	Activity
	Outcome

	Feb. 21
	Experiment – Person #1
	Left ear – 7 right
Right ear – 6 right

Both ears – 4 right

	
	Person #2
	Left ear – 10 right
Right ear – 10 right

Both ears – 10 right

	
	Person #3
	Left ear – 4 right
Right ear – 3 right

Both ears – 2 right

	
	Person #4

	Left ear – 8 right
Right ear – 6 right

Both ears – 5 right

	
	Person #5
	Left ear – 10 right
Right ear – 10 right

Both ears – 10 right

	See below

	
	

	Trial
	Manipulated Variable
	Responding variable

	
	
	

	
	
	

	
	
	


Use this space for any additional table you need.
	
	Person #6
	Left ear – 9 right

Right ear – 8 right 

Both ears – 6 right

	
	Person #7
	Left ear – 6 right

Right ear – 4 right

Both ears – 3 right

	
	Person #8
	Left ear – 10 right

Right ear – 10 right

Both ears – 10 right

	
	Person #9
	Left ear – 7 right

Right ear – 6 right

Both ears – 6 right

	
	Person #10
	Left ear – 8 right

Right ear – 7 right

Both ears – 5 right


Data Analysis: Look closely at your observations and the data you recorded. Are there any patterns? Anything unusual?
The results are about what I was expecting, most people were better at using their left ears only. It was interesting to me that 3 people were able to get all 10 notes right using their left, right, and both of their ears! 
Graph: Choose an appropriate type of graph (bar, line, pie)
REMEMBER to provide: a title, labels the x and y axis, a proper scale and colour.
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Statistical Testing (if appropriate) – Find the mean, median, mode and range. You should also identify any outliers (unusual results). 
	Analysis
	

	Mean

	Left Ear – 7+10+4+8+10+9+6+10+7+8 = 79 / 10 = 7.9
Right Ear – 6+10+3+6+10+8+4+10+6+7 = 70 / 10 = 7

Both Ears – 4+10+2+5+10+6+3+10+6+5 = 61 / 10 = 6.1

	Median
	Left Ear – 4, 6, 7, 7, 8, 8, 9, 10, 10, 10 middle # is 8
Right Ear – 3, 4, 6, 6, 6, 7, 8, 10, 10, 10 middle # is 6.5

Both Ears – 2, 3, 4, 5, 5, 6, 6, 10, 10, 10 middle # is 5.5

	Mode
	Left Ear – 10 is most common
Right Ear – 6 and 10 are most common

Both Ears – 10 is most common

	Range
	Left Ear – 4-10   Right Ear – 3-10   Both Ears – 2-10


	Outliers
	There isn’t a number that is much smaller or larger than the others

	Trends
	If the person got all 10 correct with their left ear, they also got all 10 correct with their right ear or using both ears.


Conclusion: What did you show or find out? Was your hypothesis correct? Compare your initial hypothesis to your actual results. Interpret your results and explain what process produced the results you observed. 

My hypothesis that they would recognize the notes better when using only their left ears was true. I think that this proves that research is right. Our left ears and our right ears do interpret sounds differently, and the left ear seems to be able to hear musical sounds better than the right ear. 
Application and future research (if appropriate)
How can people use what you learned? How might you improve your project? What are some possible sources of errors?
Knowing that our left ears can hear musical sounds better while our right ears can hear human speech better might be important for speech and hearing rehabilitation. Doctors could use this information to improve speech and hearing in children born with hearing disabilities. It might also help people suffering from hearing loss.
Next time I could compare whether boys or girls have a better ability to hear musical notes, or I could test people who are different ages.


Use this page for any additional notes, tables, analysis, etc.

This exemplar was created by adapting the data and results of “Music to my Ears” from: 

http://www.all-science-fair-projects.com/project1170_143_1.html
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