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PROJECT PROPOSAL FORMAT

Part -A

1.0 Title of the Project:  
Effect of auditory localization training in individuals with unilateral hearing loss 
2.0 Area of Research:
a) Speech, Language, Hearing

	1.1 
	Principal Investigator: 
	Dr. N. Devi

	1.2 
	Principal Co-Investigator(s) 
	Dr. Ramadevi Sreenivas K. J.

	1.4 
	Collaborating Institution 
	Nil

	1.5 
	Total Grants Required 
(in figures and in words) 
	Rs 4,42,000
(four lakhs forty two thousand)

	1.6 
	Duration of the Project 
	One year


2.0 Project Summary:

Individuals with unilateral hearing loss experience difficulty not only with perception of speech in noisy environment but have poor localization ability. However, with appropriate rehabilitative procedure, perception of speech in noise can be improved to a greater extent, whereas the localization abilities are reported still to be poorer. Hence the present project aims to investigate the influence of specific auditory localization training for individuals with unilateral hearing loss with different amplification devices.  This would provide us the information if training induced plasticity can help for better perception of localization task in individuals with unilateral hearing loss.

3.0 Introduction 

3.1 Definition of the problem: 
Unilateral hearing loss (UHL) refers to having normal hearing sensitivity in one ear and hearing loss in the other ear. The individuals with UHL might find difficultly in various conditions like listening to speech in the noisy environment, localizing a sound source that arrives from the direction of the poorer ear and understanding speech from a distant source. However, there are various rehabilitation approaches are available like fitting them with an BTE hearing aid, CROS hearing aids or Bone anchored hearing implant (BAHI). Reviewing the literature, the reports reveal that individuals usually prefer BAHI over the conventional hearing aids or CROS hearing aids for better speech perception in quiet as well as in noise. But the results of auditory localization test revealed poorer performance with BAHI. 
Aim: 

To evaluate the effectiveness of auditory localization training in individuals with unilateral sensorineural hearing loss.

3.2 Objectives: 
· To estimate the accuracy and degrees of error (DOE) for horizontal localization task in individuals with unilateral hearing loss
· To estimate the accuracy and degrees of error (DOE) for horizontal localization task in individuals with unilateral hearing loss fitted with digital BTE hearing aids, digital CROS hearing aids and, programmable digital bone-anchored hearing implant (BAHI with soft band)
· To compare the accuracy and degrees of error (DOE) for horizontal localization task with unaided and aided measures with different amplification devices

3.3 Review of status of research and development in the subject: 

Auditory localization relies on the detection and interpretation of spatial cues generated by the interaction between sound waves and the head and external ears (King, Doubell, & Schnupp, 2001). Localization in the horizontal plane is based primarily on binaural disparity cues, interaural time differences (ITDs), and interaural level differences (ILDs), whereas spectral cues produced by the filtering properties of each external ear are used for making elevation judgments, discriminating between front and back, and, under certain conditions, for localizing sounds using one ear alone (Wightman  & Kistler, 1993). However in individuals with unilateral hearing loss there is lack of ITD and ILD cues. Hence, the performance of the localization task is poorer in these individuals even when fitted with BAHA or CROS hearing aids (Wazen et al, 2005; Lin et al, 2006; Newman, Sandridge, & Wodzisz, 2008). These reports are the results of an experimental condition and this question for a need to probe into the plasticity of the auditory localization system in individuals with unilateral hearing loss. Nawaz, McNeill, and Greenberg (2014) have reported improvement in auditory localization test with training after fitted with cochlear implant in an individual with single sided deafness. Hence it’s hypothesized that recovery of accurate spatial responses to sounds presented in the horizontal plane is possible when appropriate training is provided in specific.
3.4 International and national status:

The studies mentioned above are on an experimental set up, where the plasticity of the auditory localization system is less tapped. This study will provide us with better understanding of the rehabilitative options for individuals with unilateral hearing loss.

3.5 Importance of the proposed project in the context of current status:

There is a lack of literature on the training induced plasticity in unilateral hearing loss as they are reported to provide limited benefit in the outcome measure for the localization task. Hence this project with provide an opt information on the training module for auditory localization in individuals who get limited ITD and ILD cues. 

4.0 Work Plan

4.1Method

Subjects / Participants: A total of 15 participants with with unilateral hearing loss, having normal hearing sensitivity of <15 dBHL in the frequency from 250 Hz to 8000 Hz for air conduction and 250 Hz to 4000 Hz for bone conduction in the better ear and having moderately- severe to severe hearing loss of > 56 dBHL – 70 dBHL in the poorer ear. The age range of the participants would be 15 – 40 years. All the subjects should have a speech recognition threshold of +\-12 dB relative to their pure tone thresholds and normal middle ear functioning with A type tympanogram as depicted through immittance audiometry. No other otological or neurological illness/ cognitive/psychological problems to be reported. None of the participants should report ill health during the testing. Written consent will be taken from all the participants for willingly participating in the study. 

The selected participants would be further divided into three groups as Group I- to be tested and trained with Digital BTE hearing aids, group II – to be tested and trained with digital CROS hearing aids and group III – to be tested and trained with digital BAHI (with soft bands)

Material:

a. Speech perception in noise test (SNR50 in direct and indirect conditions).
Signal to Noise Ratio - 50 (SNR-50) is defined as the difference between the intensity of the live speech material and the intensity of the speech noise in dB when the participant repeats back at least two words in a set of three words presented along with competing speech noise. The SNR-50 will be obtained in two conditions for each of the aided conditions and in unaided condition as depicted in the Figure 1:

Direct: Signal presented towards the better ear and noise towards the poorer ear.

Indirect: Signal presented towards the poorer ear and noise towards the better ear.

A) Direct condition
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B) Indirect condition
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Figure 1: Depiction of A) Direct condition in which the signal is presented to better ear and noise to the poorer ear. B) Indirect condition in which the signal is presented to poorer ear and noise to the better ear.

b) Horizontal plane localization test:-

Train of white noise pulses with duration of 200 ms separated by 200 ms of silence (Tyler et al., 2002) and speech noise will be generated using Adobe Audition 3.0 software for the purpose of localization task. A total of 12 speakers with an angel of 300 between the speakers would be used for the presentation of the stimuli. A total of 36 burst for each of the noise will be generated. These burst of noise will be randomly assigned for different loudspeaker leading to have 3 stimulus of each of the stimuli per speaker. The accuracy and the degree of error (DOE) will be further calculated.  
c) Horizontal plane localization training module:

The participant will be seated in the centre of sound treated room surrounded by eight loudspeakers. Forty set of noise burst will be generated and will be routed in random order to each of the speaker.  Hence, burst of noise will be delivered for 5 times in each speaker.  The stimuli will be presented at 75dBSPL. The participant’s task is to point out to the speaker that delivered the stimuli. This procedure will be carried out in three phase. In phase I – only two speakers of 900 and 2700 will be used. Once when they are able to point out to all the stimuli 100% of the time, phase II will be carried out. Here the stimuli will be presented through 4 speakers of 00, 900, 1800 and 2700. Once the participants obtain 100% score, 8 speakers will be introduced as phase III. However, feedback will be provided with the correct response after each stimuli presented.  

Procedure:


The following protocol of test procedure will be administered to the three grouped participants.

a) Speech perception in noise test:

The participant will be asked to sit comfortably on a chair at one meter distance from the loudspeaker. A list of 40 sets of Kannada bi-syllabic words developed by Sahgal (2005) will be used to find out the SNR 50. The speech material will be presented at a constant intensity of 40 dB HL. The speech noise will be presented at an intensity 15 dB lower than the signal and manipulated systematically in one dB step. The patient will be asked to reiterate the words comprehended. At each level of noise, a set of three words will be presented to the participant. The level of noise will be increased by one dB if the participant restated at least two out of three words correctly. If they failed to repeat at least two of the three words, then the level of noise will be dropped by two dB. This procedure will be carried on till the highest level of speech noise was reached in the presence of which the participant could repeat at least two out of the three words correctly. The difference between the signal and noise at this juncture will be taken as the SNR-50.

b) Sound localization test:

The white noise and speech noise that was prepared will be presented randomly to 12 speakers, such that each stimulus will be presented 3 times per speaker. The participants task is to identify the speaker through which the stimulus was heard. 

c) Sound localization training:

The prepared auditory localization training module will be used. During the test and the training period, the participants will be instructed to maintain the designated position/orientation of the head. The participants will be instructed that he/she would be hearing a train of noise stimuli from any one of the speakers at a time. Each time, he or she had to report the loudspeaker from which the stimulus was heard. The response mode from the participant will be through a pointing task. The location of the loudspeaker to which participants pointed will be noted down in terms of azimuth. This same procedure will be done at unaided and different aided conditions. This training procedure would be done continuously for a period of 10 sessions. 
d) Post – auditory localization training evaluations:
The Horizontal plane localization test and speech perception in noise test will be administered after they complete 10 sessions of localization training. Further after 2 weeks the tests will re-administered to check for its reliability. In the present study, the BAHI device will not implanted surgically. The sound processor of the BAHI will be attached to the soft band that could be used for evaluation of performance pre-surgical implantation.

For the purpose of the study, accuracy and Degree of error (DOE) will measured for the localization task. Degree of error corresponds to the difference in degrees between the degrees of azimuth of the loudspeaker of actual presentation of the stimuli, to the degree of azimuth of the loudspeaker identified as the source of the stimulus by the participant. For example, if the stimulus was presented from a loudspeaker at 450 azimuth and the participant reported the sound to be arriving from loudspeaker at 3150, then the degree of error would be 900 i.e., 450-(3150) = 900.  
Analyses

A suitable statistical analysis will be performed on the collected data. 
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4.2 Time schedule of activities giving milestones (also append a bar diagram) 

Review of literature: One month

Recording and analyses of data: Six months

Data interpretation and report writing: Five months
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5.0 Budget summary:

	Sl. no
	Items
	Details
	Amount

	a.
	Staff & salary
	*Research Officer – 1 no.


	Rs. 4,08,000/- 
(34,000*12) 



	b.


	Spares, accessories and special consumables.


	Correspondence with clients - phone calls
	Rs. 10,000/- 

	c.
	Travel expenses
	· Travel allowance for the clients during the course of training period

· For the research officer to  present scientific papers in conferences

	Rs. 15,000/- 

	d.
	Contingency and other expenses
	
	Rs 10,000/-

	
	Total
	Rs 4,42,000



* Research Officer qualification – M.Sc (Audiology)
6.0
Implications of the results of the study

 The proposed project would help in understanding the efficacy of localization training for better outcomes with the rehabilitative options for those individuals with unilateral hearing loss. 

	a) Presentation of scientific papers in professional seminars / publication of articles
	: -- Yes

	b) Discussion with professionals
	:  Yes

	c) To utilize the results in the development of remediation
	:  Yes


PART-B
1.0 Personal profile of Principal Investigators and Principal Co-Investigators

1.1 Personal profile of Principal Investigators

1.1.1 Name: N. Devi
1.1.2 Date of Birth: 23/04/1982



Age:34 years

1.1.3 Present Position held: Lecturer in Audiology

1.1.4 Institution: All India Institute of Speech and Hearing, Mysore
1.1.5 Whether belongs to SC/ST: No
1.1.6 Academic & Professional Career
Academic

	Degree / Position Held
	Year
	University / Institution

	Lecturer in Audiology
	September 2007 

to till date
	All India Institute of Speech and Hearing


1.1.7 Projects completed (Principal Investigator)

Title of the project - ‘Comparison of CROS and BAHA in individuals with unilateral hearing loss’.

i. Principal investigator – Ms. Devi  N
ii. Co – investigator – Dr. Ramadevi Sreenivas K. J., Mr. Baba Fakruddin

         iii. Total Grant – 3, 26,000/-

iv. Funding source – AIISH Research Fund 

v. Duration – 12 months

vi. Completed during the year – 2014 

1.1.8 Projects completed (Co-investigator)

a) Title of the project - ‘Servicing and Repair of Hearing aids’. 

i. Principal investigator – Prof. Manjula. P

         ii. Co – investigator – Ms. Devi. N, Dr. Ramadevi Srenivas K. J. and Ms. Kalai Selvi

         iii. Total Grant – 3, 13,000/-

iv. Funding source – AIISH Research Fund 

v. Duration – 12 months

        vi. Completed during the year – 2012

b) ) Title of the project - ‘Hearing conservation program: Attitudes of employers and employees and the need for intervention module’ funded by AIISH, Mysore.

i. Principal investigator – Mr. Arun Raj
ii. Co – investigator – Ms. Devi. N
         iii. Total Grant – 3, 26,000/-
iv. Funding source – AIISH Research Fund 

v. Duration – 12 months
vi. Completed during the year / ongoing – review. 

Projects on-going (Co-investigator)

Titled: Effect of canal widening (Type I Tympanoplasty) on hearing sensitivity 

Co- Invesigator – N. Devi and Dr. H. Sundara Raju

Principal investigator – Dr. Prakash

Funding – AIISH research fund

Project amount – 4, 99, 000/-

Present status – ongoing 

1.1.9. Doctoral theses guided: Nil
1.1.10 Doctoral theses under progress: Nil
1.1.11 Master’s dissertation guided – 16
1.1.12 Master’s dissertation under progress
	S. No
	Topic of Research
	Name of the student
	Status of Research

	1
	Influence of vocoder frequency bands on perception of Malayalam chimeric sentences 


	Indu T.S

Dissertation, University of Mysore
	On-going

	2
	Effect of duration of noise exposure on frequency resolution ability in individuals with occupational noise exposure
	Nirupama. S

Dissertation, University of Mysore
	On-going




1.1.13 Publication in journals

· Devi, N., Sujitha, N., & Yathiraj, A. (2008). Auditory Memory and Sequencing in children aged 6 – 1 years, Journal of AIISH, vol. 27, pp. 95 – 100. 

· Devi, N., & Yathiraj, A. (2008). Auditory Learning Manual for Infants & Toddlers, (Articles based on dissertation done at AIISH) Part-A: pp. 47-56.

· Devi, N. (2008). Classroom for children with hearing Impairment: Methods for improving Listening Environment Speech Intelligibility. Proceedings of the RCI-CRE workshop on ‘Speech Intelligibility’, pp. 64 – 80. 

· Arunraj, K. & N. Devi.  (2009). Dichotic word test (DWT) in India English speaking children.  Student Research at AIISH, Mysore (Articles based on dissertation done at AIISH), Volume VII: 2008-09, p.1-16.

· Gurdeep Singh & N. Devi.  (2009). Dichotic word (CVCV) test in native Kannada speaking children.  (Articles based on dissertation done at AIISH), Vol VII: 2008-09, p.32-51.  

·    Kamala Sarathy & Devi, N. (2010).  Effect of syllabic and dual compression on speech identification scores across different degrees of hearing loss.  Student research at AIISH, Mysore (Article based on dissertation done at AIISH) Volume VIII, 2009-10, pp.91-98. 

· Kumari Apeksha & Devi, N. (2010).  Effect of sensorineural hearing loss and digital hearing aids on speech evoked auditory late latency response.  Student research at AIISH, Mysore (Article based on dissertation done at AIISH) Volume VIII, 2009-10, pp.99-107. 

·   Kumari Apeksha & Devi N (2010).   Effect of Sensorineural hearing loss on Speech Evoked Aided Auditory Late Latency Response.  Journal of All India Institute of Speech and Hearing, Vol.29 (2), 2009-10, pp.241-247. 

·  Nayana, S., & Devi, N. (2010).  Development of questionnaire for evaluating hearing aid benefit in children.  Student research at AIISH, Mysore (Article based on dissertation done at AIISH) Volume VIII, 2009-10, pp.125-137. 

·  Reesha Hussain & Devi, N. (2010).  Music perception in individuals with audio and audio-visual impairment.  Student research at AIISH, Mysore (Article based on dissertation done at AIISH) Volume VIII, 2009-10, pp.191-198. 

·   Sreela, P.K., & Devi, N. (2010).  Effect of reverberation on speech identification using digital hearing aids.  Student research at AIISH, Mysore (Article based on dissertation done at AIISH) Volume VIII, 2009-10, pp.221-230.

· Akash J., & Devi, N. (2011). Acoustic change complex in children (7-15 years of age). Student research at AIISH, Mysore (Article based on dissertation done at AIISH) Volume IX, pp.7-17.

· Navdeep K., & Devi, N. (2011).  Hearing aid benefit questionnaire for adults. Student research at AIISH, Mysore (Article based on dissertation done at AIISH) Volume IX, pp.145-156.

· Priyanjali., & Devi, N. (2011). Vocal emotion recognition by normal-hearing listeners, individuals with hearing impairment and by auditory neuropathy/auditory dyssynchrony. Student research at AIISH, Mysore (Article based on dissertation done at AIISH) Volume IX, pp.240-249. 

· Laxme, J., & Devi, N. (2012). Effect of reverberation on acceptable noise level in individuals with normal hearing and hearing impairment. Student research at AIISH, Mysore (Articles based on dissertation done at AIISH), Vol. X, 2011 – 12, Part A, pp 163 – 171.

· Vinsha, K., & Devi, N. (2012). Comparison of performance with bilateral bone anchored hearing aids with test band and bilateral air conduction hearing aids in patients with conductive/ mixed hearing loss . Student research at AIISH, Mysore (Articles based on dissertation done at AIISH), Vol. X, 2011 – 12, Part A, pp 324 – 335.
· 
Akash, J & Devi, N. (2013). Acoustic Change Complex in Children: 7-15 years of Age. Student research at AIISH, Mysore (Articles based on dissertation done at AIISH), Vol. 9, 2010 – 11, Part A, pp 7 - 17.

· 
Navdeep K & Devi, N. (2013). Development of hearing aid benefits questionnaire for adults. Student research at AIISH, Mysore (Articles based on dissertation done at AIISH), Vol. 9, 2010 – 11, Part A, pp 145 - 156.

· 
Priyanjali H & Devi, N. (2013). Dichotic vocal emotion recognition in group of individuals with normal hearing, sensorineural hearing loss and auditory dys-synchrony’. Student research at AIISH, Mysore (Articles based on dissertation done at AIISH), Vol. 9, 2010 – 11, Part A, pp 240 - 249.

· Devi N (2015). A Deaf friendly school – How one can make it. Souvenir, National Seminar Dhwani: Primary Education for the Deaf, Bengaluru, The Association of people with Disability, Pg. 27-28.

· Devi, N., Kumar, A. U. & Mohamed, H. (2015). Short-term perceptual training of music and its effect on neural encoding. International Journal of Health Science and Research, 5(5):347-356.

· Devi, N. & Kumar, A. U. (2015). Brainstem encoding of Indian Carnatic music in individuals with and without musical aptitude: a frequency following response study. International Journal of Health Science and Research, 5(8): 487-495.
· Devi, N., Kumar, A. U. & Mohamed, H (2014). Effect of short-term musical training on auditory cortical responses.  Proceedings of National Symposium on Acoustics, 407 – 412.

·   Devi N, Chatni, S, Ramadevi, K.J.S, Fakruddin, D.B. (2015). Comparison of performance of transcranial contralateral routing of signal pre-implanted trimmer digital and digital bone anchored hearing aid in adults with unilateral hearing loss.  Audiology Research, 5:133, 50-56.

· Devi N, Swathi C.S. (2016). Effect of musical training on masking paradigm. Indian Journal of Otology, 22(2), 85-91.

1.1.17 others

Papers presented:

· Presented Scientific paper titled “Dichotic digit test in Kannada: Effect of non-native language”,   paper was presented in the ISHA conference, held at Mangalore from 1st to 3rd February 2008.

· Presented Scientific paper titled “Auditory Dysynchrony – An insight to the neural processes underlying speech perception” in 39th ISHA conference 2007 held at Calicut. 

· Presented Scientific paper titled “Auditory Memory and Sequencing in English for Children: 6-12 Years” (Unpublished), at ‘2nd Kerala state ISHA conference-2006, at Thrissur, Kerala’ and has been awarded the ‘Best paper in Audiology’. 
· Presented a paper titled ‘Effect of mode of stimulation on vocal emotion perception in individuals with auditory dys-synchrony’ in the 44th ISHA conference, held at Hyderabad from 20-22.01.12.

· Poster presented titled ‘Comparison of reverberant speech identification scores across different bands in hearing aids’ in the ICAS Conference on 6th September 2013, Mangalore (India). 
· Oral presentation of the paper titled ‘Effect of short-term musical training on auditory cortical responses’ at National Symposium on Acoustics, AIISH Mysore on 12th -14th Nov, 2014 and Won best paper award.
·  Oral presentation of the paper titled ‘Effect of reverberation on acceptable noise level under different background conditions’ at National Symposium on Acoustics, AIISH Mysore on 12th -14th Nov, 2014.
· Oral presentation of the paper titled ‘Comparison between linear and non-linear hearing aid processed speech and music across compression’ at International seminar on sciences of music, Mahatma Gandhi University Campus, Kottayam, Kerala on 25th -27th September, 2015.
· Oral presentation of the paper titled ‘Utilization of Smartphone based applications for rehabilitation of tinnitus’ at ISAM, Bhubaneswar held on 12th -14th Nov, 2015.

· Poster presentation of the paper titled ‘Development and standardization of ‘Questionnaire on Music perception ability’ at 48th ISHACON, Mumbai on 5th to 7th February 2016 and Won best paper award. 

	1.1.19 
	Principal Investigator address 
	: Lecturer in Audiology, AIISH, Mysore

Ph: 0821-2502100(2589), 9480442139


1.2 Personal profile of Principal Co-Investigators:
1.2.1 Name: Dr. Ramadevi Sreenivas K. J.
1.2.2 Date of Birth: 25/05/1963



Age:53 years

1.2.3 Present Position held: Audiologist Grade I
1.2.4 Institution: All India Institute of Speech and Hearing, Mysore
1.2.5 Whether belongs to SC/ST: No
1.2.6 Academic & Professional Career
Academic

	Degree / Position Held
	Year
	University / Institution

	Audiologist Grade1
	January 2010 

to till date
	All India Institute of Speech and Hearing


1.2.7 Projetcs completed (Co-investigator)

a) Title of the project - ‘Sentence lists in Malayalam and in Telugu’.

i. Principal  investigators – Mr. Sreeraj K. and Mr. Kishore Tanniru
ii. Co – investigators – Dr. Ramadevi Sreenivas K. J., Dr. Vijaya Kumar Narne, Dr. Niraj 

    Kumar Singh, Ms.Chandni Jain.
         iii. Total Grant – 6, 02,000/-

iv. Funding source – AIISH Research Fund 

v. Duration – 12 months

vi. Completed during the year – 2016 

b)Title of the project - ‘Comparison of CROS and BAHA in individuals with unilateral hearing loss’.

i. Principal  investigator – Ms. Devi N.
ii. Co – investigators – Dr. Ramadevi Sreenivas K. J., Mr. Baba Fakruddin

         iii. Total Grant – 3, 26,000/-

iv. Funding source – AIISH Research Fund 

v. Duration – 12 months

vi. Completed during the year – 2014 

c) Title of the project - ‘Servicing and Repair of Hearing aids’. 

i. Principal  investigator – Prof. Manjula. P

         ii. Co – investigators – Ms. Devi N., Dr. Ramadevi Sreenivas K. J. and Ms. Kalai Selvi

         iii. Total Grant – 3, 13,000/-

iv. Funding source – AIISH Research Fund 

v. Duration – 12 months

        vi. Completed during the year – 2012

Projects on-going (Co-investigator)

Titled: Development and Standardization of a Kannada questionnaire to assess Outcome in Adult 
          Hearing aid users

i. Co- Invesigators – Dr. Ramadevi Sreenivas K. J. , Ms. N.M. Mamatha

ii. Principle investigator – Dr. K. Rajalakshmi
iii. Funding – AIISH research fund

iv. Project amount – 4, 33, 000/-

v. Present status – ongoing 
1.2.8 Master’s dissertation guided – Nil
1.2.9 Publication in journals
· Devi N., Suma C., Ramadevi K. J. S., & Fakruddin D.B. (2015). Comparison of 

performance of transcranial contralateral routing of signal, pre-implanted trimmer digital and digital bone anchored hearing aid in adults with unilateral hearing loss. Journal of Audiology Research, vol. 5:133, pp. 50-56.

· Vijay K. Y. Avilala, Dhanya M., & Ramadevi  K. J. S. ( 2011). Effect of different compression procedures on aided speech identification scores in individuals with varying degrees of hearing loss. Journal of All India Institute of Speech and Hearing. vol. 30, pp. 201 -206.

· Ramadevi  K. J. S. ( 2008). Phonological profile in Kannada – An Assessment tool. Interdisciplinary Journal of Linguistics. vol. 1, pp. 201-214.
Papers presented:

· Ramadevi, K. J. S. (2010). Evaluation of satisfaction measures in digital hearing aid users. In Proceedings of the 42nd ISHACON, Bengaluru.
· Ramadevi, K. J. S. (2009). The effect of Speech presentation levels on acceptance of noise in listeners with different audiometric configurations. In Proceedings of the 41st ISHACON, Pune.

· Ramadevi, K. J. S. (2008). Identification of unintelligible speech in children with hearing impairment in classroom. In Proceedings of the RCI-CRE Workshop on Speech Intelligibility, AIISH, Mysore, pp. 52-63. 

· Ramadevi, K. J. S. (2007). Phonological development in Kannada speaking normal children. In Proceedings of the UGC-ASIHSS National Seminar on Language Education in India, Centre of Advanced Study in Linguistics, Annamalai University. 
	1.2.10 
	Principal Co-Investigator address 
	: Audiologist Grade1, AIISH, Mysore

Ph: 0821-4255583, 9480136514


Role of PI and CI for ARF project proposal for the year 2016-17
Role of the Principal Investigator
· Planning and Conceptualization of the project 
· Preparation of the project proposal

· Input during stimulus selection and data collection 
· Periodic review with the research officer 
· Data Analysis
· Statistical analysis and interpretation of outcome

· Monitoring the expenditure of the funds allocated for the project

· Project Report Writing and submission
Role of the Principal Co-investigator 
· Inputs to preparation of project proposal

· Generation of stimulus for auditory localization task 
· Data Analysis

· Statistical analysis and interpretation of outcome

· Reviewing of the project report 
