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Abstract:
STM is information the brain retains for short spans of time. Many experiments have been conducted to see how STM can be affected by different factors, and previous scientists have concluded that distractors have an impact on one’s short term memory, although other scientists have concluded that distractors do not have an effect. This study was completed by increasing sound decibels to test if it increased or decreased one’s ability to recall a series of information. To complete this study subjects attempted to remember a series of colored dots using the program Scratch, as background white noise increased. After gathering the data it was concluded that background noise does not have an effect on one’s STM. As the sound level was increased to 25 decibels the amount remembered decreased for some of the quantities of dots, although the p values were often showed that it cannot be relied on. As the sound increased to 50 the amount remembered increased, although it was most likely due to the fact that the same color combinations were used for each volume test so the subjects already knew the combination. Further research can be conducted to discover if different sorts of distractors affect STM, such as visual distractors.

Introduction
Short Term Memory (STM) information retains in the brain for short spans of time. An example of short term memory being used is when one has to remember a list of information that is just given to them over a short period of time. For most people, the louder the distractor, the harder it is to retain information that they were just asked to remember, due to having to focus more on blocking the sound out, than actually focusing on the information presented to them. “It is clear  from the previous discussion that high intensity background noise can distract, irritate, and hinder performance” (Elliott and Cowan 2005). We hypothesized “The increase in the volume of a distractor, will decrease one’s ability to recall a series of information over a short period of time,” based on prior evidence, that one has to exert more energy to memorize when there is an increased resistance (distraction), there is a decrease in reaction time, and one’s ability to recall a series of information. (Morgan, 1917). Morgan concluded “ It is evident from the severity of blows given in reacting that the subjects were in a state of greater tension in the noisy conditions rather than quiet.” This shows that the subjects are using most of their force to use their brain to block out the distractors. This force caused stress, and tension which deteriorates one’s focus to recall the given information. 
Prior evidence has shown that distractions hinder your ability to retain information in the brain over a short span of time, however we were puzzled when Smith, Baranski, Thompson and Abel claimed “Our results suggest that the level of noise on the space station should not affect cognitive performance” (Smith, Baranski, Thompson, Abel, 2003). Although cognitive performance is different than short term memory, in our experiment one must focus on the information given to retain the knowledge. To do so, we tested, “What is the effect of increasing the volume of white noise on the subjects ability to recall a series of colored dots?’ 

Methods:
30 test subjects between the ages of 13 and 18 were shown a series of colored dots using a computer program called Scratch(see figure 5).
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First, each subject was shown a series of four colored dots,  red, green, blue, and yellow on the computer screen for 5 seconds (see figure 1). Immediately after,  each subject was asked to write down the colors of the dots in the order that they appeared.
Figure 1
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Next, each subject was shown a series of six colored dots, green, purple, blue, orange, yellow, and red on the computer screen for 5 seconds (see figure 2). Immediately after,  each subject was asked to write down the colors of the dots in the order that they appeared.
Figure 2
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Next, each subject was shown a series of eight colored dots, yellow, red, blue, orange, green, purple, black, and blue on the computer screen for 5 seconds (see figure 3). Immediately after,  each subject was asked to write down the colors of the dots in the order that they appeared. 
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Next, each subject was shown a series of ten colored dots, purple, orange, blue, black, green, red, yellow, blue, gray, and purple on the computer screen for 5 seconds(see figure 4). Immediately after,  each subject was asked to write down the colors of the dots in the order that they appeared. 
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Then, the subjects were asked to increase the volume of the laptop to 25. First each subject was shown a series of four colored dots,  red, green, blue, and yellow on the computer screen for 5 seconds (see figure 1).
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Immediately after,  each subject was asked to write down the colors of the dots in the order that they appeared. Next each subject was shown a series of six colored dots, green, purple, blue, orange, yellow, and red on the computer screen for 5 seconds (see figure 2).
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Immediately after,  each subject was asked to write down the colors of the dots in the order that they appeared. Next each subject was shown a series of eight colored dots, yellow, red, blue, orange, green, purple, black, and blue on the computer screen for 5 seconds(see figure 3). 
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Immediately after,  each subject was asked to write down the colors of the dots in the order that they appeared. Next each subject was shown a series of ten colored dots, purple, orange, blue, black, green, red, yellow, blue, gray, and purple on the computer screen for 5 seconds(see figure 4). Figure 4
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Immediately after,  each subject was asked to write down the colors of the dots in the order that they appeared. Finally, participants were asked to increase their volume to 50. The test was once again repeated with the white noise in the background, First each subject was shown a series of four colored dots,  red, green, blue, and yellow on the computer screen for 5 seconds (see figure 1). Immediately after,  each subject was asked to write down the colors of the dots in the order that they appeared.
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[image: Figure 1.JPG]Next, each subject was shown a series of six colored dots, green, purple, blue, orange, yellow, and red on the computer screen for 5 seconds(see figure 2) .
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Immediately after,  each subject was asked to write down the colors of the dots in the order that they appeared. Next each subject was shown a series of eight colored dots, yellow, red, blue, orange, green, purple, black, and blue on the computer screen for 5 seconds (see figure 3). Immediately after,  each subject was asked to write down the colors of the dots in the order that they appeared.
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Next, each subject was shown a series of ten colored dots, purple, orange, blue, black, green, red, yellow, blue, gray, and purple on the computer screen for 5 seconds (see figure 4). Immediately after,  each subject was asked to write down the colors of the dots in the order that they appeared.
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The participants in this test were a variety of people. The majority included Roland Park Country School students in grade 9, although some participants were in 10th 11th or 12th grade at RPCS. Some other participants also included family members. The test subjects were chosen by willing participants who were then showed the test. One subject was tested at a time. 











Results 
Graph 1

[image: Capture.JPG]
Table 1: Results of t-Test on experimental conditions vs. negative control

	Amount of Colored Dots
	Negative Control vs. volume level 25
	Negative Control vs. volume level 50
	

	4
	p=0.18
	p=0.33
	
	




	6
	p=0.83
	p=0.76
	

	8
	p=0.68
	p=0.05
	

	10
	p=0.35
	p=0.8
	



Table 2: Results of t-Test on 8 dots and 10 dots
	
	8 dot 25 volume vs. 8 dot 50 volume
	10 dot 25 volume vs. 10 dot 50 volume

	P value
	p=0.94
	p=0.9



Discussion:

Overall, the trend of the data does not support our hypothesis. As graph 1 clearly shows, the expected negative impact on recall of ever larger amounts of information was observed, but the impact of sound was negligible and statistically insignificant (with p-values ranging from 0.18-0.83; see Table 1) for all experimental conditions except for when subjects were shown 8 colored dots. However, while the 8 colored dot condition did show a statistically significant impact of sound when the sound level was raised to 50, the percentage remembered actually increased (p=0.05). This means that the variations in the volume of white noise most likely does not have an effect on the amount of colors that one can remember. If it did affect one’s short term memory then it would be more difficult to remember to series of numbers with an increase of sound, so the percentages for all the amount of dots would decrease even more than occurred in the negative control condition.
Since the percentages did not have a general trend, it is possible that the percentages increased more for the third trial because they already had the order of the colors remembered so it was easier to recall the colors. The 50 level test was most likely inaccurate due to this. Also the sound may not have completely affected it due to the outside sounds in the environment that they may have heard. 
Due to these varied results we cannot come up with a complete conclusion since not all the trials have the same outcome, although we can say that we believe that white noise most likely does not have that much of an effect. 
If sound was a big factor in the memorization of a series of colors then the percentage of colors remembered would decrease for at least 0-25 sound level, although it only decreased for half. That shows that the data is split in half, making is hard to be completely conclusive. To have more accurate results next time we can change the order of the dots for the trials with 25 and 50 level sound so they don’t already know the order. Also, they could do the experiment with headphones or in a quiet environment when there is not as much background noise so they would not be distracted with background noise and only focus on the sounds in the experiment. This are the two major parts of the experiment that had a large effect on the results and making it difficult to draw conclusions from. Another experiment with the factored in would change the results and make it easier to decide from them whether or not noise affects one’s short term memory.
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You will see a series of colored dots
presented on the screen for §
seconds. After the dots disappear,
record the colors in the order they
appeared on the screen on

data sheet number one.Press
Spacebar to begin.
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