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Localization ability is a skill that is known to decrease with hearing  Considerations for Home Training Program Home Training Program [Cont.] Lab Testing Results
055 _[Byrne and Noble, 1998; Lorenzi et al, 1999]. The studies b.y .L_O_ * The program needed to be portable and easy to use for the listener . ==d Each group was evaluated with 300 ms stimuli with no back loudspeaker
renzi et a!, 1999 and Best_et al., 2011, sugge_st that the lO_SS of aud|b|l|t_y + The program needed to provide motivation | PO s _ At the end of training, a progress attenuation in the laboratory prior to any training [baseline testing]. The
an.d.the dIStOI’tIIOn .Of spaftl_al cues from h_earmg |O§S contribute to the di-  The program needed to provide immediate.errgr correction ot ot : o . chart was shown with the last ten control group was evaluated in the laboratory at the end of one month of
mlnlshed_ Ioca_llzatlon abll!ty of the h??””_g |m_pa|red cqmpared to nor- + The program needed to provide a way for the listener to moﬁitor 0rog- = = E-. performance scores for the back hearing aid use. The group that received the home training program was
mal hearln_g isteners.  Prior to ampllflcanon |.ntervent|on, _the_hearl_ng ress loudspeaker. This allowed the lis- evaluated in the laboratory at the end of the home training [also at the
|mpa|red _Ilstener may have expe_rlenced cortlcal_re-organlzatl_o_n W.Ith | . N HBEEEE B | tener to see if they were improving end of one month]. To assess the laboratory test results, the performance
their hearing loss [Dahmen and King, 2007]. Studies with amplification Home Traini Ng Prog ralm EEREREREEN over time [Figure 3]. was divided into four quadrants using a 30° of error: e
and directional microphones, such as Keidser et al. 2009, have shown o i h G W
improvement in localization over unaided performance for the hearing Ehomebt;a'.”'”g e gasfd o ahczﬂggtelr e accessed bly ° gS.B Figure 3: Screen shot of progress chart for training; Front: average of 330°, 0°, and 30° <7 )
impaired. Perhaps, while using amplification with features to preserve umb drive using 2 [Logitec | loudspeakers: one placed In back loudspeaker score displayed | o 100 0 Rl core | e score I

ot o front and one behind the listener; equidistant. This made the system N . . Back: average of 1507, 180%, and 210 , 4 -
localization cues, a training program would enhance the use of these » Two trainings at the same level were averaged to determine the condi- Left: average of 240°, 270°, and 300° - }W
cues and enable the listener to develop more appropriate localization very portable. tion of the next training. Right: average of 60°, 00° ,and 120°
- 1 Church Bells 16 Smoke Detector . ) ) :

strategies. Stimuli: 30 sounds from the | 2| Sienure 7| Burglar A » Front score needed to be 50% correct or better and then the back score Figure 5

There has been very little attempt to train localization with a home Life Sounds Library [Widex g ;;rrff?ﬂusic 12% ig%zgscm was examined. | N | The results for the control group were shown in Figure 6A; and the re-
training program. A two-loudspeaker home training program had been Compasssoftware],andsound [ & Coins 21 Police Siren » Based (c)m back score perfo_rmance, the fo!lowmg conditions were used: sults for the group that received the home training program were shown
developed by Tyler et.al. [2010]. This system focused only on the front effects from the album ‘500 — oy e o lIrearlr?aIOenSTr:Eeigé?\ 80% correct or better = 300ms dgratlon and 0 dB atter_muatlon In Figure 6B.
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horizontal plane and provided guided listening in that correct respons- Ultimate  Sound  Effects” by |2 | EectronicPionering | 2¢ | Mele Speech 70? '79f’ correct —_SOOms duration and O dB attenuation Baseline performance showed a significantly poorer result for the back
es were confirmed and incorrect responses were compared and con- Dr. Sound Effects, published L tere 2w b 600/0 _690/’ correct _ 1000 ms duration and 2 d8 attenuation quadrant than the other quadrants for each group.
trasted with the correct response. This and other studies with cochlear by HDsoundFX 2010 and pur- 5 e T o poes Norce SOf) -59% correct ‘_ZOOO ms duran_n and 4 dB attenuation There was very little improvement for the control group after one
implant users that utilized laboratory training for the front horizontal chased online [see Table 1] E ?fa?r:térv!gfﬁ;eee|| 2 li'éi?:@ife‘iﬁ 49% correct or less = 3000 ms duration and 8 dB attenuation month of hearing aid use.
plane demonstrated improvement with localization training. Table 1: List of 30 sounds used in home training program Participants also completed a home test at baseline [prior to training] and There was improvement in the back quadrant performance after com-

Other <tud i o earming have indicated that after every fivegaﬁs-” I | | | pletion of training. [30% improvement for the home training group]

er studies on auditory perceptual learning nave Indicate d . . . . . e Test comprised of all 30 stimuli used in training at 300 ms duration an

learning is strongly influenced by top-down processes of motivation ' Each sUmuI;Js \f’:f?cs high passffgtgcr)eodl_\l/vlth 18th order Butterworth filter no back loudspeaker attenuation. 100 - 2 Baseline testing 100 - -
and intelligence [Amitay et.al. 2010]. The study by Amitay et al. em- HoINg @ EULTOTT TTEGHEN®Y © £ » Each stimulus presented from front loudspeaker and back loudspeaker 9 - one Month Hearing duse A\ %0 Fpaselne festhg B

B Home Training Complete

ohasized the importance of providing feedback and motivation in or- * The program would randomly choose ten of the 30 sounds for a training
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three times each for a total of 180 items.
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. . . . . block. = S
der to promote learning. It was determined that if a task is perceived . » There was no indication if answer was correct or incorrect during the test.  © 70 - B 70 -
as impossible then motivation will be impaired which would negatively EadCh St'?“'iﬁ Wot’.'d befpresf”tteld ?grg .tthe front loudspeaker and back | 1.t brogram would randomly choose order of stimuli and loudspeaker S 60 - S 60
impact learning. The more difficult a task, the more feedback would OUESPEAKET HITES HMES 107 4 total © ems . location. » 50 Y 50 -
e needed. * Participant would complete as many training blocks to total 30 minutes o 40 g o
of training. P d ras g &
The current study attempted to create a home localization training * The program was adaptive in nature to provide motivation. roce U o | 5 20 % 22 _
program for the hearing impaired which focused on the identification  Duration was modified to increase or decrease difficulty; testing was Each participant fit with Clear 440 C4m-CB with custom CAMISHA shells. & a
of sounds from the front and from the back. The challenge of the cur- easier with the longer stimulus. Control group had baseline and one month hearing aid use evaluations. o | | .
rent study was to develop a home localization training program that » The back loudspeaker was attenuated in conjunction with increases in o No training provided. Front Back Right Left front Back Right ot
provided immediate error correction [feedback] and was challenging duration. 0 Participants were not instructed to pay attention to direction Figure 6: average results for 300ms test stimuli and no back loudspeaker attenuation with 30 de-
but not too difficult in order to maintain interest of the listener [moti- * The attenuation helped to exaggerate pinna cues for front/back identifi- of sounds for home use. gree of error for each.quadrant at ba§elir)e testi.ng and after one month; [A] = control group;
vation]. cation which would make identification of sounds to the back easier. The home trained group was evaluated at baseline and after one month [B] = group that received home localization training
* The listener may be motivated when the stimulus became more difficult of hearing aid use.
Pu rpose If they first obtain success at an easier level. o Participants trained 30 min/day at 5 days/week for 4 weeks. CO N C L U S | O N S
The purpose of this study was to develop a home localization training  The training program would begin with the easiest level of 3000 ms o Participants were instructed to identify the location of sounds
program that would assist with front/back localization improvement. with 8 dB back loudspeaker attenuation and would adapt based on per- in their environment outside of the laboratory.  The results with these listeners showed that hearing aid use alone
oo formance. experience] did not improve back loudspeaker identification.
Partici pants » Feedback with immediate error correction was used to reinforce correct R ES U I_TS [ pBack Iou]dspeaker id%ntification at ho?ne and in the laboratory im-
« Ten participants divided into 2 groups based on age, gender, expe- identification [see Figure 2]. proved with the use of the home localization training program.
rience, and unaided localization performance for 3000 ms stimuli. » Correct response = button would turn green. Home Testing RQSU'tS « This home localization training program may be a viable, simple
« Control Group: average audio in Figure 1A; 2 male and 3 female; * Incorrect response = button would turn red and correct location would method of localization training for clinicians to use with their patients.

The average home training test results

median age /5; 3 BTE users; 1 very poor unaided localization score for . ttJLrntgreen. o - - » were shown in Figure 4. The initial test. 1(9)2
back Ioudspe_a_kers. | o | f 1S englr Wats rthilret. ollcompare correct and incorrect locations before Test Number 1, was baseline before any 0 R E F E R E N C ES
« Home Training Group: average audio in Figure 1B; 2 male and 3 fe- proceeding to next stimull. home training began. The participants 70

male; median age 74; 2 BTE users; 2 very poor unaided localization
score for back loudspeakers.
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repeated the home test cvery five days Amitay, S// Halliday, L// Taylor, J// Sohoglu, E// Moore, DR. 2010. Motivation and Intelligence Drive Auditory Percep-

Percentage Correct [%]

50 - :
N [tests2-5]andwerescoredonpercentage tual Learning. P/os ONE, 5(3), E9816. o | | | |
o Freawnoy(n) I s A 40 - Best, V// Carlile, S// Kopco, N// van Schaik, A. 2011. Localization in speech mixtures by listeners with hearing loss. J.
A ; B : B correct. It can be seen that the average 0 Acout. Soc. Am. 129(5), EL210-15.

;3 ;2 ' 0] ' Byrne, D// Noble, W. 1998. Optimizing sound localization with hearing aids. 7rends Amplif 3:51-73.

0 i N baCk SCOre Improved by 25/0 over tlme 20 - Front Score Dahmen, JC// King, AJ. 2007. Learning to Hear: Plasticity of Auditory Cortical Processing. Current Opinion in Neu-
L« s 3 AR RASNEN and the average front score improved by 10 -oBackscore robiology, 17:456-464.
T 60 N & =N : . Keidser, G// O’Brien, A// Hain, JU// McLelland, M// Yeend, |. 2009. The Effect of Frequency-Dependent Microphone
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;g g ;g \;.g Back - 7/0 Prlor to tralnmg’ the baCk SCOre was 1 2 3 4 5 Directionality on Horizontal Localization Performance in Hearing Aid Users. /nt J Audiol, 48:789-803.

90 . . : X : N worse than the front score. By the end Test Number ;_ggfg)zi,zcdr/éArthAregzouse, S// Lever, C.1999. Sound localization in noise in hearing-impaired listeners. /Acoust Soc Am
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0 o of tralﬂlng, the scores for the front and Figure 4: Average front and back score Tyler, RS// Witt, SA// Dunn, CC// Wang, W. 2010. Initial Development of a Spatially Separated Speech-in-Noise and

Figure 1A: Control group; average audio FigurelB: Home training group; average audio Figure 2: Screen shot of home training program; correct response [A] and incorrect response [B] back were similar. for home training test Localization Training Program. J Am Acad Audlio/21:390-403.



