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Difference in the ability to locate sound between blind individuals and sighted individuals
	The purpose of this study is to find if blind individuals have an enhanced ability to locate sound compared to sighted individuals. To better the understanding of this paper’s study, the following section will discuss the definition of blindness. 
The Columbia Encyclopedia (2016) defines blindness as being a loss of sight. One can partially or entirely lose their vision in several ways, however, this paper will focus on the complete loss of vision in an individual as well as people that lost their vision at birth. Infectious diseases, as well as complications during pregnancy can cause congenital blindness (Blindness, 2016). According to Deen, Saxe and Bedny (2015), in congenitally blind individuals, the occipital cortex, that accounts for vision in sighted individuals, reorganizes and answers to stimuli from the senses of touch and hearing. 
	It is believed that blind individuals compensate for their absence of vision by enhancing their auditory capabilities. Auditory spatial processing has been an area of special interest since it is highly related to spatial navigation. Studies show that several early blind individuals have superior abilities to locate a sound source monaurally when they are presented in a horizontal plane. That could be an evidence of how sensory deprivation (i.e. loss of vision) could lead to an imperative cross modal brain rearrangement that is paralleled by an increase in perceptual abilities. However, an enhanced ability in monaural localization in the horizontal plane comes with the trade-off of having an inferior localization ability in the vertical plane in blind individuals as shown by other studies. Research has also demonstrated that an enhancement in one region of the brain might come with a lack of greatness in another region when cross modal brain rearrangement takes place.
	Studies have paid a special attention to the crucial issue of the effect of vision loss in the field of neuroscience. Some researches demonstrate that the loss of vision contributes to brain plasticity and sharpening of other senses whereas other studies show that early blindness may also prevent remaining sensory modalities to develop fully. Additionally, some studies have demonstrated that early blind humans have shown superiority in sound localization under specific circumstances but these studies have been limited to a single source of source in a horizontal plane. Zwiers, Van Opstal, and Cruysberg (2001) have compared sound localization of early-blind and sighted subjects under two conditions of horizontal and vertical domain whereas background noise was used in order to test more complex hearing conditions. The researchers of this study concluded that, in this domain the human auditory system may need vision to optimally calibrate the elevation related spectral pinna cues. Ashmead, Wall, Ebinger, Eaton, Snook-Hill, Yang (1998) have demonstrated that blinded individuals have better capabilities in the localization of sound under controlled conditions. One can conclude, based on past studies, that there are still areas that are yet to be clarified when it comes to brain plasticity in blind individuals compared to sighted individuals.
The article we have chosen: “A comparative study of sound localization acuity of congenital blind and sighted people” (Ohuchi, Iwaya, Suzuki and Munekata, 2006) highlights a specific type of auditory enhancement experienced by the congenitally blind – that is, horizontal plane localization. As Voss (2015) suggested in his research, the affects of blindness can be seen as a trade off of perceptual abilities, allowing for blind individuals to achieve a more functional state. Enhanced acuity of sound localization in the horizontal plane influences other functions such as motion detection contributing to the development of a sense of auditory space – a meaningful representation of the visual world. 
In our study, the degree of error in directional location of a sound source of the horizontal plane (IV) will be measured across two self-chosen populations: the congenitally blind and the sighted (DV). Our hypothesis is that congenitally blind group will perform significantly more accurately in a horizontal plane sound localization task than sighted control. An independent measure design served to test this hypothesis. That is, by arranged appointments, participants entered a specialized classroom equipped to measure the IV, completing the study one at a time. All participants experienced the same conditions.
Method
Participants
           The blind participant group consisted of 32 congenitally blind (14 females, mean age 45.6 ± 13.7; 18 males, mean age 44.1 ± 12.3) and the sighted control group (N = 34) containing 17 females, mean age 43.5 ± 11.2 and 17 males mean age 46.1 ± 13.4. All blind participants had lost sight due to pathologies and had no known neurological damage. At the time of testing, none of the blind participants had any measure of visual acuity. All sighted participants had normal or corrected to normal vision and none had any known neurological or cognitive disabilities.
Material
This study was carried out in a soundproof classroom (10 X 10 m2). The following materials supplemented the procedure: 
Blindfolds: Total light excluding blindfolds were provided to control for the presence of visual stimulation that may confound a pure auditory task.
Stool: One 75-cm rotating wooden stool was securely mounted to the centre of the classroom floor providing a seat for the participant were the task was to be completed.
Custom Desk: The specialized desk used in our study consisted of two identical semi-circle parts when joined together formed a hollow circle with radius, r = 1.0-m from the centre stool. Onto the surface of the desk, a compass was drawn starting at 0° facing the front of the classroom, ranging through +180° in the clockwise direction and -180° in the counterclockwise direction. Soft felt pads on the desk leg-ends allowed each separate part to slide smoothly along the classroom floor.
Powered Speakers: Twelve identical powered speakers on adjustable speaker stands were evenly arranged along the circumference of a circle with a 3.0-meter radius from the centre stool. Each speaker corresponding to regular 30° increments along the desks’ surface described above.
Laptop: A Mac book pro (Apple Inc. 2009) laptop computer was used containing software specific to our study. In a random order, the computer program presented a 2-s long tone (180- Hz, 65 dB) in one of the 12 available speakers known only to the experimenters. At the back left-hand corner of the classroom a power supply and required cables connected this MacBook laptop to the speakers.
Procedure
Upon reception, each participant was given a total light excluding blindfold to wear. The participant was then guided into the centre of the classroom and seated on a wooden stool in the centre of the classroom. Surrounding this stool, the two, custom, hollow 180-degree semicircle desks were gently slid in front of and behind the participant so that the participant could reach out his or her hand unto a desk surface at any angle that could be observed by the experimenters. 
Participants were manually positioned to face the front of the classroom, that is, facing 0°, and speaker stands were adjusted to each participant’s ear level. There was approximately 3 minutes of set up time for each participant before the trials started. 
A trial consisted of the presentation of a 2-s long tone (180- Hz, 65 dB) played in one speaker at random by means of a computer program. In order to evaluate sound localization accuracy in the horizontal plane (IV), the participant was asked to slide a small wooden ruler (30-cm) along the surrounding desk surface to identify the direction of the tone source. All participants were free to move their heads in any direction to complete this task as to provide realistic conditions. 
Knowing the active speaker number through our computer program, an absolute degree of error was calculated between the participants’ estimate and the true sound source angle. Each participant completed a total of five trials with a 30-s interval of silence between each trial in which time experimenters recorded percent error and participants were reoriented to face the front of the classroom. 
All congenitally blind group data were averaged to produce the mean percent error per trial. Control group data were also analyzed in the same way and results across the two defined groups (DV) could be compared. All participants were thanked for there time and compensated with local food gift certificates worth $25.
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Figure 1. Mean degree of error in directional location of a sound source of the horizontal plane of blind individuals and sighted individuals. Error bars represent standard error of the mean
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