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e Children with severe-to-profound hearing loss who use cochlear implants (CI’ s)  Auditory word repetition task:
have much better speech and language skills than children who use hearing aids. *Real words: Picture of object presented along with a digitized prompt and the child Children with NH: Percent correct against vocabulary size » Do children with Cls have particular difficulty with nonword repetition?
: : . : : . . was asked to repeat the word. * No, at least not for the initial consonants analyzed in this study.
« However, children with ClIs still trail their peers with normal hearing (NH) on . . Y \ Y.
speech ar;d language skills: «Nonwords: Picture of novel object (unusual animal, tool, plant, etc.) presented along 122 58z » There was no significant word type by group interactions, for either
 CI users have more artic.ulation errors than age peers with NH (reference) with a digitized prompt and the child was asked to repeat the nonword. o /fén/’: POMbAtison STOUD. for the. Clusers and the NH chronological age and
* CI users significantly worse on tasks requiring word-learning of familiar and *Real wor,d and nonword tasks presented on separate days. 70 ,/{ . «PPVT-4 raw score . ieleslgmfoagfomatec&e(ﬁ?tp slrllsfg? gouspeis and their hearine ace matches
unfamiliar proper nouns (Houston et al., 2002) «Children’ s productions recorded for subsequent transcription. § el 2 8/ o Real word average significantly correlated , IO group u gag '
. . 9 A Nonw ord average ° . .
. Comparison groups: *Peabody Picture Vocabulary Test-4 (PPVT-4) included to measure receptive vocabulary. e '_‘%’_AA Linear (Real w ord average) with real word (72 = .52) Questg)ln 2: , t | lated with heari h
. : . , : , , . , 8 40 o (N ord averae . users accuracy more strongly correlated with hearing age than
 Hearing age may be more appropriate measure rather than chronological age Children’ s productions coded as correct/incorrect and substitutions transcribed by a £ jla 8 ey Tonw ord average and nonword accuracy chronological agey =Y =
for fOleing Compal'iSOIl group. trained phonetiCian, USing d ComblnatIOIR)ESMLg-Eﬁ visual inspeCtion of the 20 (7" :61) e As expected, NH Chﬂdren’ S accuracy correlated with Chronological age
* Nonword repetition tasks: IO SIHG] SPETiig F: 12 *Question 3:
 Often used as measure of phonological working memory. 20 40 60 80 100 120 140 160  Accuracy and vocabulary size correlated for NH children, but not for CI
* Nonword accuracy related to vocabulary size in NH children (e.g., Gathercole PPVT raw score USCIS
& Baddeley, 1989; Edwards et al., 2004)
 Should be particularly difficult for CI users as they may rely more heavily on
. p y y y y y Children with Cls vs. Hearing Age Comparison Group @ Real Word Children with Cls vs. Chronological Age Comparison Group G Real Word C LI N I CA L I M P L I CATI O N S
semantic content of real words. m Nonword = Nonword
e PBilateral CI users: 1:2 - I [ 1:2 ] . _ Children with Cls: Percent correct against vocabulary size
» Existing studies on bilateral CI users indicate improved sound localization 80 80 I 100 Cl users’ accuracy and vocabulary size are not correlated
and speech perception (Grieco-Calub & Litovsky, 2009; Litovsky, Johnstone, o 7 / o % — v 90 o —5a s Z = * Poor speech production skills do not necessarily imply poor vocabulary
& Godar, 2006) S — S 7 80 — & 5 skills for CI users as it would for NH children
£ 2 L 70 rA—PH 5
5 4 g 40 8 60 = dﬁ — £ *Speech production accuracy more correlated with hearing age
% %0 s 50 - > 0 Real word average * Cl users can be expected to have speech production skills more like their
] Nonw ord average
RESEARCH QU ESTIONS jz ?Z E :z A 2 > ePPVT-4 raw score 1S not HA peers
A . . o
. | | | | | | | | significantly correlated with o] ancuase more correlat ith chronological a
1. What are the relative differences in accuracy for 1itial consonants 1n Clsingleton  NH singleton Cl cluster NH cluster ’ Clsingleton  NH singleton Cl cluster NH cluster ?g real word or nonword glagt MOte COre ed w CArono Og ¢ gt
nonwords relative to real words for children with Cls, as compared to . 0 -_— accuracy + Clusers can be taught age appropriate vocabulary
two comparison groups of children with NH? - Figure 2. Mean accuracy scores for word- 20 40 60 80 100 120 140 160 *Disconnect in word learning for CI users
_ , , o , ord.s s and nonwords PPVT raw score « CI users learn conceptual and semantic representations from birth
2. What is the relationship between initial consonant accuracy in parison ¢ (HA comparison * Once implanted, they can create phonological representations of
n}(:'rizvords ggld I\rg{a{l} words relative to age in children with CIs and group). group). conceptual vocabulary
children wi :
. . . . . Children with Cls vs. HA comparison group Children with CIs vs. CA comparison group
3. What 1s the relationship between initial consonant accuracy 1n « Significant main effect of word type. + Significant main effect of word type | | | | |
nonwords and real words relative to receptive vocabulary size in o . . Sionificant main effect of orou Wcumcy for children with CIs?
children with CIs and children with NH? ) S1gn1ﬁcti?nt m?m ettect Zf Sﬁ'uable structure. Maglin effect of syllable st rfcturl; ] *We did an additional analysis {0 examine the relationship between PPVT-4 raw score and age to address this question.
* Main effect of group and all interactions °
METHODS were not significant. interactions were not significant. VOCABULARY SCORE AGAINST AGE FUTURE DIRECTIONS

PARTICIPANTS *Children with Cls: Hearing age Vocabulary score against hearing age *Test a unilateral CI user comparison group would provide a valuable
NOT correlated with PPVT raw :
* Children with bilateral CI users from larger study on binaural hearing. ACCURACY AGAINST AGE e 180 cOmparson , : : :
No prolbliems eilier fhen herins loss ohit N A -  If bilateral CI users’ results are improved, may provide evidence
. . . s 4l . s iyt ildren wi s: Percent correct against hearing age ildren wi s: Percent correct against chronological age ’ LIRS A : ge 5 . 1t1 ' . .
. Chidren with N.H frlzgm l.arger Cmsl; hnﬁ‘:}lsm study on phonological acquisition. Children with Cls: Percent correct against hearing ag Children with Cls: Percent t against chronological ag e elbtod] A TIOITE e rmire 40 . - . tS.uppl(.)I’ttlllntg add1t10na(11'cﬂ(ist iltd surglc?ll risk of second CI
*Age-appropriate hegring, sRees N Rl daP8IAES e comparison srou 100 100 — - _ 59 @ 120 *Use stimuli that are more difficult to perceive
*Two NH comparison groups. Rig 9y P STOUp 90— f}ﬂuxff %0 o T W/ U ) @ 100 % = A Children with Cls * CI users 1n this study performed well on these stimuli as they were fairly
O 3 80 O & S m Children with NH . . . . .
Hearing age (HA) comparison: matched based on age-of-implantation of first CI. ) . | o o L« ] Z g VY  Linear (Chilchen with NH) easy for them to perceive. More challenging stimuli may provide more
oChronological age (C A) Comparison. % 60 |:“A n AA n Z Ez::/vwo(r)cridaj\:;ie % 60 AAAD A &A n O Realword average E 60 A A. A‘_l 1n81ght intO arcas Of dlfﬁCUlty fOI‘ CI users.
. . . o A . o 5 A Nonw ord average >
* All children were monolingual English speakers. 5 jg A —t:::: EEE:IW v::;dajve:g: : 42 A Linear(:ealwogr]d 40 %{f - Administer expressive vocabulary measures
Number of Number of Mean hearing age in ~ Mean PPVT-4 & 015 £ 30 A | 20 .  In this study receptive vocabulary was correlated with chronological age.
females Males years standard score (SD) fg fg T T o o T » And speech production was correlated with hearing age.
Children with ClIs ; 98.56 o—_ o Hearing Age (in months) * Since expressive vocabulary measures require semantic and
Lo momm o m Poeo o m mm w1 e honological representations, it 1s unclear whether expressive
(1384) Hearing age (in months) Chronological age (in months) p 0 b lg I;d b 1 / d . h h . E 1 . l
: ; . vocabulary would be correlated with hearing age or chronological age
Children with NH — RRe 6 1 ?19(.)1863) *Hearing age is correlated with real word *Chronological age is correlated with real word for bilateral CI users.
: accuracy (7° = .56) accuracy (7° = .40) Vocabul  aaainst chronoloaical
CI users and NH chronological age comparison group *Hearing age 1s marginally correlated with *Chronological age 1s NOT correlated with SRR BERE AR S A
nonword accuracy (72 = .22) nonword accuracy Children with ClIs: Chronlogical 160
5 o g 160
Number Of Number Of Mean ChI’Ol’lOlOglC&l Mean PPVT—4 Children with NH: Percent correct against age age COITClath Wlth PPVT Taw A AC KN OWLE DG M E NTS
females Males age in years; month  standard score (SD) score (2 = .42) 140 A
100 — Ol . . o 120
Children with CIs 102.64 N - Slanlerron SHin INIEE A 5 & > Gridrn win G |
(13.49) 80 /,a/z: AL correlated with PPVT raw score : 8 = fh"dre”CVhV_'ltg o y * This research was supported by NIDCD grants RO1DC008365 and
- ] <. ___ (2 = 52) g 8 e e e R0O1DC02932 and NSF Grant BCS-0729140.
Children with NH [t 1 4:9 103.82 E ooy . " Tealword avereae = e gt -t
? 9 E|] ﬁ—" A Nonword average
(12.61) § iZf . e ooy 40 _;-.-{1‘ Thanks to Ann Todd, Shelly Godar, Sarah Schellinger, Hyunju Chung, Mina
& gt o 22 Syrika, and Gretchen Dalquist.
STI M U LI ? 0 2IO 4I0 6IO 8I0 1(I)0 120
12 . . . . . . . . Chronological age (in months) ° Thanks eSpeCiaHy to:
» Real words and nonwords with initial singletons /t/, /d/, /k/, /g/ or clusters /tw/, /kw/, /kj/ T roroioctbenring age (nmonthey *  the children who participated in both of these studies
» Phonotactic probability for nonwords. Included both:  all of the parents who contributed their time and provided consent
*High phonotactic-probability contexts (/kwl/ in quick, quiz, quilt) *Age is highly correlated with both real word
*Low or zero phonotactic-probability contexts (/kjo/) accuracy (7° = .49) and nonword accuracy (7°
=.60)




