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    With modern improvements to hearing aids and cochlear implant (CI) technol-
ogy, and consequently improved access to speech, there has been greater emphasis on 
listening-based therapies for children with hearing loss, such as auditory-verbal ther-
apy (AVT). Speech and language, speech perception in noise, and reading were evalu-
ated before and after 20 weeks of weekly speech and language therapy (SLT) based on 
AVT principles. Participants were 7 children (ages 5–17 years) with sensorineural 
hearing loss. Five participants had profound, bilateral sensorineural hearing loss and 
used 1 or 2 CIs. The remaining 2 had moderate-to-severe and severe-to-profound losses, 
respectively, and used hearing aids. Significant improvements were seen in speech per-
ception and production, and in one measure of receptive language. The challenge for 
future research is to conduct controlled studies using a wider range of sensitive assess-
ment tools in order to establish the real benefits of AVT-based SLT interventions to 
improve outcomes.   

    Introduction 

 Although the need for speech and language therapy (SLT) is widely rec-
ognized when working with children who are deaf or hard of hearing, there 
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is little research evidence for improved communication outcomes after spe-
cific SLT interventions. In general, SLT approaches for children with hear-
ing loss have focused either on listening skills or on the integration of 
multiple visual and auditory cues to aid communication. With improve-
ments in hearing aid and cochlear implant (CI) technology, and consequently 
improved access to the speech signal, there has been greater emphasis on 
listening-based therapies (Connor, Craig, Raudenbush, Heavner, & Zwolan, 
2006). 

 Auditory-verbal therapy (AVT) emphasizes listening rather than look-
ing, early identification of hearing loss, and optimal amplification in order 
to enhance access to the speech signal (Caleffe-Schenck, 1992; Lim & Simser, 
2005). Key elements of AVT can be summarized as (a) utilizing focused audio-
logical management; (b) ensuring the immediate fitting of hearing technology; 
(c) presenting the auditory stimuli as the main sensory input; (d) provid-
ing early, intense (re)habilitation; (e) adopting a family-centered approach; 
(f) teaching language and speech through listening; (g) integrating listening 
into every aspect of daily life; and (h) promoting education in mainstream 
classes with peers who have typical hearing (Estabrooks, n.d.). 

 The Alexander Graham Bell Association for the Deaf and Hard of Hearing 
endorses a listening and spoken language approach, but there is paucity of 
research evidence for its effectiveness (Eriks-Brophy, 2004; Goldberg & Flexer, 
1993; Rhoades, 1982; Rhoades & Chisholm, 2000; Wray, Flexer, & Vaccaro, 
1997). Reasons for the lack of clear research findings include the variability in 
levels and duration of deafness, varying provision of amplification, different 
school settings, and different causes of deafness. Rhoades (2006) reviewed the 
outcomes of AVT research and concluded that there is limited evidence sup-
porting the use of AVT. 

 The current study seeks to increase understanding of the impact of AVT 
on speech and language outcomes. It was hypothesized that children and 
young adults with moderate-to-profound hearing loss will benefit from 
SLT that is based on listening and spoken language principles. The spe-
cific aims of the project were to investigate (a) speech perception, pho-
nology, and articulation; (b) understanding of spoken language; and 
(c) complexity of expressive language to determine whether these improved 
after a period of intensive SLT that included weekly visits and homework. 
Reading skills were also assessed, since changes in listening and spoken 
language skills may benefit a child’s literacy development. It was, how-
ever, hypothesized that a longer period of SLT intervention or literacy-
focused intervention would be needed to see gains in reading. This was 
an exploratory study, in preparation for a future controlled study, to deter-
mine the range of baseline abilities among school-aged children and to 
determine whether it is possible to measure improvements in speech, lan-
guage, reading, and speech perception after a relatively short period of SLT 
intervention. 
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   Methodology 

  Participants 

 The 7 participants (2 boys and 5 girls) were a convenience sample of children 
with moderate-to-profound hearing losses and ages ranging from 5 to 17 years 
old at the start of the study who lived at home with their parents. All partici-
pants were native New Zealanders. An additional eighth participant recruited 
into the study was withdrawn when the extent of her speech perception and 
language difficulties was revealed by baseline testing. She was referred for a 
cochlear implant (CI) assessment and was excluded from the study (by the CI 
program) when she was accepted as a CI candidate. Participant recruitment 
occurred via advertisement to otolaryngologists, audiologists, and teachers of 
the deaf. Five of the 7 participants had a bilateral profound hearing loss and 
used at least one CI. Six of the participants used an FM system consistently 
in the classroom.  Table 1                lists participant ages and amplification type.  Table 2                  
shows aided thresholds. No secondary disorder was identified for any of the 
children. All had nonverbal IQs in the average range, and none had attention 
deficit hyperactivity disorder. The family status of participants varied widely, 
from being a single child in a single-parent family to being one of six siblings 
in a two-parent family. Three of the children lived in single-parent families. All 
attended mainstream local schools. 

 The age at which hearing loss was diagnosed ranged from 1 to 4 years. 
Universal newborn hearing screening was not mandatory at the time the par-
ticipants were born, which would have contributed to the late diagnoses. For 
the 5 participants with CIs, activation of the first CI ranged from 1 to 10 years. 
With the exception of 1 participant, all children were born to parents who 
had typical hearing. One child (participant 2) had meningitis at age 8 months. 

 Table 1.   Amplification characteristics, age at diagnosis of hearing loss (years:
months), age when first CI was received (years:months), and age at entry to the 
study (years:months). All participants received hearing aids within a few weeks 
of diagnosis 

Participant
Hearing aid (HA)/ 

Cochlear implant (CI) Gender Age at diagnosis Age at first CI Age at test

P1 Right CI F 1:1 5:1 17:7
P2 Right CI M 0:11 1:0 8:7
P3 Bilateral HA F 3:0 n/a 5:5
P4 Bilateral HA F 3:2 n/a 10:4
P5 Right CI M 2:6 4:4 10:9
P6 Bilateral CI F 1:6 2:2 9:5
P7 Bilateral CI F 1:5 1:7 6:8

    F = female, M = male  
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He subsequently lost his hearing and developed kidney failure. At age 6, after 
2 years of dialysis, he received a kidney transplant. The health difficulties this 
child experienced further exacerbated the speech and language delays asso-
ciated with his bilateral profound hearing loss. This participant had severe 
language deficits at the outset of the study. His poor school attendance in pre-
vious years and lack of therapy due to the severity of his illness are likely to 
have contributed to his language delay. 

   Assessments 

 Each participant was brought to the University of Auckland Listening and 
Language Clinic for weekly SLT sessions provided by the first author, a speech-
language pathologist with 25 years of experience who is also certified as a 
Listening and Spoken Language Specialist in Auditory-Verbal Therapy (LSLS 
Cert. AVT). The children were given weekly follow-up activities for home 
practice (approximately 20 minutes per day). Baseline assessment occurred 
over several sessions at the beginning of the participant’s AVT program, 
and follow-up assessment occurred immediately after 20 individual 1-hour 
appointments. Language, phonology, articulation, and reading were assessed 
using the Australian version of the CELF-4 (Clinical Evaluation of Language 
Fundamentals, 4th Edition), HAPP-3 (Hodson Assessment of Phonological 
Patterns Edition, 3rd Edition), NZAT (New Zealand Articulation Test), and 
WIAT-II (Wechsler Individual Achievement Test, 2nd Edition), respectively. 
Pre- and posttherapy assessments were performed in the same order over 
three or four assessment sessions. 

 Speech recognition in noise was evaluated using words from the Lexical 
Neighborhood Test (LNT) (Eisenberg, Martinez, Holowecky, & Pogorelsky, 
2002; Kirk, Pisoni, & Osberger, 1995), re-recorded with a native New Zealand 
female speaker. LNT words were presented via a loudspeaker at zero degrees 
azimuth. Multi-talker speech babble was presented simultaneously via a 
custom-built mixer through the three other speakers, located at 90, 180, and 
270 degrees azimuth, to simulate classroom listening. The LNT includes eight 
lists altogether: four “easy” lists (e.g.,  give, monkey, juice, ducks, myself, pocket ) 

 Table 2.   Aided hearing thresholds (dB HL) for the 7 participants 

Frequency 
(Hz)

P1 
Right CI

P2 
Right CI

P3 
Bilat HA

P4 
Bilat HA

P5 
Right CI

P6 
Right CI

P7 
Bilat CI

500 30 25 25 20 25 30 15
1000 35 30 20 15 30 25 20
2000 30 35 30 50 20 25 15
4000 35 30 20 40 25 25 20
8000 30 35 15 15

    CI = cochlear implant; HA = hearing aid; Bilat = bilateral  
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and four “hard” lists (e.g.,  taught, us, trick, worm, were, rain, cups, cats ) of 
15 words per list. Easy words are words frequently heard with few lexical 
neighbors. Hard words are infrequently heard with many lexical neighbors 
(Eisenberg, et al., 2002). Fifteen easy words (one list) and 15 hard words (one 
list) were presented in the sound field at 70 dB SPL at a +5 dB signal-to-noise 
ratio (SNR). List order was counterbalanced across test sessions and children. 

   Language, Speech, and Reading Assessments  

 Language 

 Language was assessed using the Australian version of the CELF-4 (Semel, 
Wiig, & Secord, 2003). This is standardized on children who have hearing 
within typical limits. The CELF-4 has 19 subtests, but not all are applicable 
across the age range of participants in this study. There are two test forms, 
one for ages 5–8 years and one for ages 9–21 years. Results are reported here 
for norm-referenced subtests with age norms for all or most participants. 
They include three receptive language subtests (Concepts and Following 
Directions, Understanding Spoken Paragraphs, Word Classes-Receptive) and 
three expressive language subtests (Word Classes-Expressive, Formulated 
Sentences, Recalling Sentences). Core Language scores are based on four sub-
tests that the test authors describe as “most discriminating [of disorder]” at 
each age level. 

   Phonology 

 Phonological development was assessed using the HAPP-3 (Hodson, 2004). 
This test is standardized for children with no hearing difficulties and mea-
sures developmental simplification processes present in typical speech devel-
opment. All the sounds of spoken English are categorized into groups such as 
fricatives (s, z, !, f, v), plosive stops (p, b, t, d, k, g), and nasals (m, n). Concern 
arises when developmental processes persist beyond the typical age range, 
or when there is an occurrence of phonological processes not seen in children 
with typical speech development. One example is the simplification process of 
“stopping” in which long, continuous fricative sounds are replaced by short, 
stopped sounds. 

   Articulation 

 Articulation was assessed using the NZAT, which is a picture-based test 
with 82 individual colored pictures illustrating vocabulary items familiar to 
New Zealand children (Moyle, 2005). The therapist phonetically transcribes 
each word as the child produces it. Words are scored as correct or incorrect, 
producing error scores that can be converted to standard scores using New 
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Zealand normative data for children ages less than 8 years old, the upper limit 
of the normative sample age range. The complete test assesses each consonant 
phoneme at the beginning, middle, and end of words, such as the /b/ in  b  ath, 
ta b le,  and  we b  . Consonant clusters are also assessed with words such as  br  ead, 
 fl ower,  and  scr  atch . 

   Speech Perception in Noise 

 Each participant was assessed before and after the block of therapy on his/
her ability to listen to and then repeat a set of words in a background noise 
at +5 dB SNR. Recorded words were used to ensure that the stimuli were con-
sistently delivered and responses were transcribed. During the assessment 
and intervention time, none of the participants had a change in CI or hearing 
aid settings that could affect speech scores. 

   Reading 

 Reading was assessed using the Word Reading, Pseudoword Decoding, 
and Reading Comprehension subtests of the WIAT-II, developed by the 
Psychological Corporation in 2002. Standardized scores were derived using 
the Australian norms for this test (Pearson PsychCorp, 2007). Skillful decod-
ing of words can mask poor reading comprehension; hence it is important to 
assess a range of literacy skills. Reading comprehension is more closely related 
to listening comprehension, as both require understanding of vocabulary, verb 
tenses, and inferential statements. 

    Therapy Approach 

 Each week, the participant and a caregiver arrived at The Listening and 
Language Clinic at the University of Auckland. In general, one parent brought 
the participant, but sometimes an aunt or grandparent came instead. The inter-
vention occurred at the same time each week and lasted for 1 hour. Unless a 
specific activity required a variation, the participant and therapist sat beside 
each other so that speech reading was minimized and a small distance was 
maintained between the speaker and listener. The caregiver was required to 
practice the activities and goals for the week at home. The caregiver and thera-
pist took turns working with the participant on an activity. As part of this care-
giver involvement, discussion occurred between the therapist and caregiver 
so that an activity could be extended to the home environment. For exam-
ple, for the word  open , the therapist explained why the word  open  had been 
selected. Possible reasons include production of the “p” sound in the middle 
of a word; practice of verb-noun phrases (e.g., “Open the door” or “Open the 
box.”); practice of adverbs (e.g., “Open it… quietly, slowly, later.”); and prac-
tice of past tense (e.g., “He open ed  the drawer.”). 
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 A rapid review of the Ling Sounds (Ling, 1976) was conducted at the begin-
ning of the session to verify CI and/or hearing aid function. Occasionally 
for participants using bilateral CIs, this check resulted in the discovery that 
one CI had a flat battery. On two occasions, a participant had audible feed-
back from her hearing aid and was referred to an audiologist for ear mold 
review. 

 Sessions followed a particular theme, divided into goals for expressive lan-
guage, receptive language, articulation, and an age-appropriate cognitive 
activity that would reinforce the language concepts. Each session utilized toys, 
pictures, photos, books, and role play. For participant 2, one real challenge 
was selecting cognitively appropriate activities that could also be used in the 
context of extreme language delays. By following a topic-based approach each 
week, vocabulary was targeted systematically within different semantic areas. 
In conjunction with new vocabulary, appropriate concepts and a variety of 
verb forms were taught and practiced during the sessions. Session goals were 
selected as appropriate for the individual child. An example of this strategy is 
as follows: 

      • Topic:  seasons, with an emphasis on autumn .
      • Nouns:  Wind, gusts, leaf, leaves, tree, bush, bushes, house, houses, child, 
children, weather, season .
      • Verbs:  blowing, blew, has blown, falling, fell, have fallen, running, ran, 
have run, shine, shone, has shone .
      • Adjectives:  hot, cold, wet, cool, warm, moist, humid, tropical .
      • Prepositions:  in, on, under, between, opposite    .

 To prevent confusion at home, target goals for home practice were writ-
ten into the participant’s book each week. With the younger participants, the 
target goals could be reinforced through picture activities, which resembled 
the toys and activities used during the session. The picture activities gener-
ally included one themed picture from the Verb Activity Sheets developed by 
van Asch Deaf Education Centre (n.d.). For the older participants, the format 
of the homework tended to follow a write-read-practice pattern rather than 
looking at pictures or engaging in adult-led activities to practice the goals. The 
intervention was also individualized by the use of Duplo and Playmobil® for 
younger participants, photos and pictures for older participants, and authen-
tic pamphlets, brochures, and articles for the teenage participant. 

 Family involvement in therapy practice at home was monitored by docu-
menting what the parent had achieved with the participant during the week. 
This was done at the end of the session so that therapy occurred first to opti-
mize the participant’s engagement in the therapy. All families were able to 
comply with the home activities, but every family had the occasional week 
(no more than 2 weeks per family) when other commitments took precedence 
and home-based activities did not occur. Due to New Zealand’s paucity of SLT 
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services for school-aged children with hearing loss, families were highly moti-
vated to engage in therapy practice at home. 

   Inclusion of AVT Principles in Therapy Approach   

Principles One and Two: Focused Audiological Management and 
Immediate Fitting of Appropriate Hearing Technology 

 As part of the baseline measurement, the third author completed an audi-
ological evaluation for each participant to check that participants’ hearing 
instruments were giving them access to the speech spectrum. The 5 partici-
pants wearing CIs were confirmed to have bilateral profound hearing loss. 
One participant (originally recruited as an eighth participant) had profound 
hearing loss in the higher frequencies (2000–6000 Hz) and, despite the use 
of powerful hearing aids, her thresholds could not be lifted into the speech 
spectrum. Consequently, she was referred to the CI program to assess her can-
didacy for a CI. The CI assessment team stipulated that she discontinue her 
participation in the research while this evaluation took place, and hence she 
was excluded from further participation in the study. 

 For the remaining 7 participants, a brief Ling Six-Sound Test (Ling, 1976) 
was conducted at the start of each therapy session to check hearing instru-
ments. On two occasions, 1 participant with hearing aids had a problem with 
acoustic feedback, so she was immediately seen by an audiologist. On another 
occasion, new ear mold impressions were taken. 

   Principle Three: Present the Auditory Stimulus as the Main Sensory Input 

 Listening and spoken language contrasts with methodologies that highlight 
visual aspects of language, which may focus on lip-reading or tactile cues. In 
New Zealand, New Zealand Sign Language was adopted as an official third lan-
guage in 2002 and other auditory approaches that highlight visual components 
of spoken language are widely used. In line with international trends, how-
ever, AVT was used in the current study. Acoustic highlighting was extensively 
utilized. Therapy strategies used to improve the auditory stimulus included 
emphasis of suprasegmental speech characteristics, slightly slower speech pat-
terns, reduced distance, and modification of background noise levels. For par-
ticipants with CIs, the implanted ear was directed toward the therapist. 

   Principle Four: Provide Early, Intense (Re)habilitation 

 In New Zealand, it has been difficult to adhere to this principle as univer-
sal newborn hearing screening is only now being introduced. Some hearing 
loss is detected early through high-risk registers; however, in general, the 
age of hearing loss detection has been high. Because this AVT principle has 



 Speech Language Therapy for Children with Hearing Loss    415

not consistently been met in New Zealand, the current investigation aimed 
to determine whether therapy based on listening and spoken language tech-
niques could positively affect the outcomes of children diagnosed at an older 
age with hearing loss. 

   Principle Five: Adopt a Family-Centered Approach 

 Parents/guardians were involved in every session. Parents or guardians 
observed, wrote notes, took turns with the activities, asked questions, and 
listened to comments from the therapist. The sessions were tailored to suit 
the specific needs of each family and parent constellation. Cultural variations 
were also considered. A variety of family groupings existed among partici-
pants, and the therapist worked closely with each family to ensure key family 
members were involved. 

   Principle Six: Teach Language and Speech through Listening 

 By teaching language and speech through listening, the therapist utilizes the 
potential of the hearing instruments to maximum effect. The powerful hearing 
aid of 2 participants and the CIs of the other 5 participants all enabled auditory 
access across the speech spectrum. As noted above, short distance, low back-
ground noise, pitch variation, and slowed speech were used to optimize the 
auditory signal provided by the therapist. In addition, auditory information was 
repeated several times to aid recall of sounds, words, phrases, and sentences. 

   Principle Seven: Integrate Listening into Every Aspect of Life 

 All except one of the participants used listening and spoken language as 
their sole means of communication. The oldest participant is also competent 
in New Zealand Sign Language, which she uses when socializing with other 
individuals who are deaf and use sign language. The integration of listen-
ing into everyday life was reinforced by participants’ involvement in one or 
more of the following activities: jazz, ballet, Polynesian cultural music activi-
ties, piano, school choir, and Māori language learning. 

   Principle Eight: Promote Placement in Mainstream Classrooms 

 All participants attend school in their local district school and are fully inte-
grated into mainstream classes. 

    Assessment Areas Targeted by the Therapy Approach 

 Skills specific to each participant were targeted within each session, using a 
designated topic for context. Phonological, auditory, and language goals were 



416    Fairgray, Purdy, & Smart

specified. For receptive language, these ranged from one-item, auditory mem-
ory closed-set language goals to open-set conversational turns for the more 
advanced participants. The complexity of tasks was based on participants’ 
ability to retain and process auditory information. Actual items could be “Get 
the bowl,” advancing to “Find the container that is used for mixing.” Within 
expressive language goals there were targets for syntax, vocabulary, and verb 
forms. For example, using the same general topic of baking, target goals could 
range from simple to complex syntactical structures: “The girl is baking,” to 
“The youngest girl is baking small chocolate muffins.” Vocabulary items could 
range from “knife” to “muffin tins.” Verb forms included variations from “She 
baked the cakes,” to “Although she hasn’t baked the cakes yet, she will soon.” 

 Phonological development and the continued inappropriate use of specific 
processes were targeted for each participant. For Participant 1, the process 
of nasalization significantly reduced overall intelligibility. The nasalization 
affected the fricatives /s/, /z/, and /sh/ as well as the glide /l/. Many vow-
els and diphthongs were produced with a nasal overlay. Techniques included 
reinforcement of diaphragmatic breathing, improved breath control, and 
increasing the amount of intra-oral air. Articulation was also targeted. Each 
participant exhibited a number of unexpected idiosyncratic articulation errors 
that did not fit into the pattern of a phonological process. 

 Reading was not a targeted activity during sessions, although reading was 
evaluated to determine whether therapy affected literacy skill development. 
Speech perception in noise was also not specifically addressed in individual 
sessions. Since therapy was focused on listening, however, it was hypothe-
sized that therapy would generalize to listening in noise. 

    Results 

  Tables 3               and  4               summarize pre- and posttherapy scores.  Table 5                           shows indi-
vidual participants’ pre- and posttherapy results for speech perception and 
production, language, and reading measures. There was considerable indi-
vidual variability across all measures. CELF-4 language and WIAT-II read-
ing scores are presented as standard scores (mean is either 100 [SD 15], or 
10 [SD 3] for some subtests). For these standardized measures, each child is 
compared to similar-aged peers who have typical hearing. Other tests have 
percent error (HAPP-3, NZAT) or percent correct scores (speech recognition). 
For HAPP-3 and NZAT, reductions in error scores reflect improvement over 
time; for other tests, increased scores reflect improvement. Pre- versus post-
therapy scores were compared using nonparametric Wilcoxon Matched Pairs 
Tests. Nonparametric testing was performed to determine statistical signifi-
cance because there were a small number of participants. Because of the small 
sample size and large standard deviations, negative findings may reflect a lack 
of statistical power. There were a number of statistically significant findings 
that are of interest, however. 
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 Table 3.   Means and standard deviations (in parentheses) for measures with scores 
for most (N = 6 or 7) participants. Scores that improved significantly (p < .05) after 
therapy are shown in bold. CELF-4 standard scores have a mean of 10 and SD of 3. 
WIATT-II standard scores have a mean of 100 and SD of 15 

 Type of measure  Subtest/score  N  Pre-therapy  Post-therapy 

CELF-4 Receptive 
language

Concepts & Following 
Directions

6 7.17 (6.05) 9.33 (3.98)

Understanding Spoken 
Paragraphs

7  7.29 (3.64)  10.14 (4.88) 

Word Classes-Receptive 7 8.57 (4.31) 9.00 (2.94)
Expressive 

language
Word Classes-Expressive 7 8.57 (4.12) 8.86 (4.38)

Formulated Sentences 7 7.57 (4.43) 7.86 (4.41)
Recalling Sentences 7 7.29 (3.77) 7.43 (4.04)

Core language 7 85.57 (28.37) 90.43 (25.32)
HAPP-3 Phonological 

processing
Error score 7  37.29 (27.95)  15.88 (12.21) 

NZAT Articulation Word error score 7  22.14 (13.43)  11.14 (6.53) 
WIAT-II Reading Word Reading 7 83.29 (20.80) 85.29 (24.12)

Pseudoword Decoding 7 83.71 (18.09) 87.43 (17.24)
Reading 

Comprehension
7 91.71 (24.34) 94.58 (39.69)

Word 
recognition

Speech 
perception

Easy words
Hard words

7
7

37.5% (16.3)
20.8% (14.9)

45.7% (13.0)
47.6% (13.0)

 Table 4.   Percentage of participants with scores that are more than 1 standard 
deviation below the mean (> 1 SD) for measures with standard scores. A reduction 
in the percentage indicates that more participants fell within the typical range 
after therapy. Scores that improved significantly (p < .05) after therapy are shown 
in bold 

 Type of measure  Subtest/score  N  Pre-therapy  Post-therapy 

CELF-4 Receptive 
language

Concepts & Following 
Directions

6 67% 17%

Understanding Spoken 
Paragraphs

7  43%  14% 

Word Classes-Receptive 7 29% 14%
Expressive 

language
Word Classes-Expressive 7 14% 29%

Formulated Sentences 7 29% 29%
Recalling Sentences 7 43% 29%

Core language 7 29% 29%
WIAT-II Reading Word Reading 7 29% 14%

Pseudoword Decoding 7 43% 14%
Reading 

Comprehension
7 29% 29%
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  Language 

 Individual pretherapy CELF-4 language scores displayed in  Tables 5  and  6                  
show variation across participants and across subtests. “Recalling Sentences” 
was difficult for participants 2, 4, and 5. “Understanding Spoken Passages” was 
difficult for participants 1 and 2 in both pre- and posttherapy. Participants 3 and 4 
also had difficulty on the “Understanding Spoken Paragraphs” pretherapy, but 
their scores were within the normal range during posttherapy. Participant 2, 
who has very severe language difficulties, fell below the 1st percentile for all 
CELF-4 measures. The Core Language score is a measure of overall language 
performance indicative of the presence or absence of a language delay/disorder. 
Four of the 7 participants had a language delay at the start of therapy based on 
this measure (score 1 standard deviation or more below the normative mean). 

 Pre- versus posttherapy scores were compared statistically for all subtests 
that were age appropriate for all participants, and hence yielded complete data. 
There was a significant improvement in scores for CELF-4 “Understanding 
Spoken Paragraphs” subtest (p = .043). As  Table 3  shows, scores improved 
on average by just over two standard score units.  Table 4  lists the percent-
age of children falling more than 1 standard deviation (SD) below the mean 
on the assessments with standard scores. This percentage drops from 43% to 
14% for “Understanding Spoken Paragraphs,” the subtest that showed a sig-
nificant improvement in mean scores. One other receptive language measure, 

 Table 6.   Individual pre- and posttherapy CELF-4 subtest standard scores for the 
7 participants, for the subtests producing standard scores for all participants. Scores 
for Recalling Sentences and Understanding Spoken Paragraphs fell outside the 
normative range (mean standard score of 10 minus 1 SD of 3) for several children. 
Participant 2 performed very poorly across all subtests 

Recalling 
sentences

Formulated 
sentences

Word 
Classes-

Receptive

Word 
Classes-

Expressive

Word 
Classes-

Total

Understanding 
Spoken 

Paragraphs CORE

1 Pre 9 7 6 9 14 6 99
Post 9 7 7 10 16 7 103

2 Pre 1 1 1 1 1 1 41
Post 0 1 1 1 1 1 53

3 Pre 9 8 12 8 14 7 79
Post 10 10 10 9 15 13 94

4 Pre 5 4 7 8 15 6 70
Post 6 5 4 6 5 12 68

5 Pre 6 8 10 10 9 12 91
Post 7 10 8 10 10 12 96

6 Pre 8 10 10 9 7 8 85
Post 7 7 10 11 10 10 87

7 Pre 13 15 14 15 19 11 134
Post 13 15 13 15 15 16 132



420    Fairgray, Purdy, & Smart

“Concepts and Following Directions,” also showed a substantial reduction in 
the number of children falling below the mean by more than 1 SD after therapy 
(from 67% to 17%), but the improvement in mean scores was not statistically 
significant. This may be due to the substantial variability in pretherapy scores. 

   Phonology 

 Pretherapy HAPP-3 phonological error scores were particularly variable, 
ranging from 7% to 74% (mean = 37%; SD = 28%). All participants showed 
a pattern of sound substitutions or delay in developing mature phonologi-
cal patterns on the HAPP-3. These were analyzed as phonological deviations, 
sound substitutions, or consonant category deficiencies. HAPP-3 error scores 
improved significantly after therapy (p = .028). As  Table 3  shows, error scores 
more than halved compared with baseline scores. 

   Articulation 

 Articulation errors measured using the NZAT also dropped significantly 
after therapy (p = .018). Although a significant improvement was found, the 
NZAT was not an optimal test for the study participants since it does not ade-
quately describe changes in intelligibility that occurred. For example, one par-
ticipant had a number of errors due to her process of gliding /r/®/w/. This 
has a minimal impact on intelligibility; however, the NZAT has multiple words 
containing /r/ ( green, brush, frog, crab,  etc.), and therefore her error score was 
high. Other participants with similar scores had a variety of errors. Another 
limitation of the NZAT is the use of single words rather than connected speech. 
Participant 2, whose connected speech was very difficult to understand, had 
relatively few errors on the NZAT. The test also does not measure nasal reso-
nance, which affected intelligibility of some participants. 

   Reading 

 Pretherapy pseudoword reading standard scores ranged from 65 to 119 (mean = 
84; SD = 18), and word reading standard scores were 45–114 (mean = 83; SD = 
21). Thus, there was a very wide range of reading abilities among participants. 
Pretherapy reading comprehension scores fell well outside the normal range at 
both extremes, with participant 2 performing very poorly and participant 7 well 
above the normal range (56–130; mean = 92; SD = 24). All reading scores improved 
after therapy, on average, by a few standard score units, but there was still a wide 
range of scores and no statistically significant changes were seen for the group. 

   Speech Perception in Noise 

  Table 3  includes average pre- and posttherapy speech recognition percent cor-
rect scores measured using the “easy” and “hard” words taken from the LNT. 
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  Figure.     Pretherapy versus posttherapy mean present correct speech perception (word) 
scores for the “easy” and “hard” words taken from the LNT. Scores show the antici-
pated advantage for easy words pretherapy but this difference disappears after therapy 
due to a significant improvement in scores for the lexically hard words. Error bars indi-
cate 95% confidence intervals for the means.    

Speech recognition scores improved an average of 15%, from 31.4% (SD 13.3%, 
median 33.4%) to 46.7% (SD 10.2%, median 46.7%). This difference was sta-
tistically significant (p = .046). As the  Figure   shows, the greatest improve-
ments in speech scores occurred for the hard words (planned comparisons, 
p = .018). 

    Profiles of Individual Participants 

  Participant 1  was 17 years old and has a congenital bilateral profound hear-
ing loss. She received a CI at the age of 5. Posttest measures for both receptive 
and expressive skills on the CELF-4 show small gains over pretest measures for 
word definitions and understanding spoken paragraphs. This demonstrates a 
link between receptive and expressive language skills. This participant pro-
gressed from a moderate phonological disorder based on the HAPP-3 in the 
pretest measures, to a mild disorder in the posttest. This was primarily due to 
eliminating the processes of nasalization, consonant reduction, and prevocalic 
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voicing, which had significantly impaired her intelligibility. The NZAT also 
showed gains in articulation, primarily as a result of correcting /s/ omission 
and /l/ substituted as /n/ speech errors. There was also a small change in 
reading. Overall, her reading skills were at an acceptable level prior to ther-
apy, and she had completed high school with satisfactory results. Speech per-
ception scores also improved considerably. 

  Participant 2  was 10 years old and received a CI at age 1 after contracting 
meningitis at the age of 8 months. He experienced kidney failure, resulting in 
several years of hospitalization, dialysis, and an organ transplant. Receptive 
and expressive skills on the CELF-4 show no gains over the pretest measures. 
His chronological age is well above his language age, so the gains made were 
not observable on age-appropriate standardized assessments. A language sam-
ple shows an increase in vocabulary, verbs, and a small number of two-word 
utterances. His family and teachers report that he is speaking much more than 
in the past. HAPP-3 and NZAT scores show no gains in phonological develop-
ment or articulation, although speech perception scores improved. This par-
ticipant speaks clearly at the single-word level. However, minor speech errors, 
such as /th/ replaced by /f/, reduced his scores significantly. Reading scores 
were very poor and did not improve. 

  Participant 3  was 6 years old and received bilateral hearing aids at the age 
of 2. Posttest CELF-4 expressive skills showed gains over pretest measures, 
particularly for grammatical structures such as plurals, possessives, contrac-
tions, and the perfect present tense. Receptive scores did not show gains, 
which is consistent with the focus of therapy on expressive language goals. 
However, HAPP-3 phonological scores did show gains. This participant pro-
gressed from a moderate phonological delay to a mild delay. The processes of 
cluster reduction and stopping no longer occur at the single-word level dur-
ing testing and are generally absent in spontaneous speech. NZAT articulation 
scores improved owing to appropriate production of /s/ in the final position 
of words and in consonant clusters. WIATT-II reading scores were unchanged 
overall. Speech perception scores improved, particularly for hard words. 

  Participant 4  was 11 years old and received bilateral hearing aids at the age 
of 3. Both receptive and expressive CELF-4 language scores showed gains. 
Receptive scores improved for the “Concepts & Following Directions” and 
“Understanding Spoken Paragraphs” subtests. Expressive scores improved 
for “Recalling and Formulating Sentences.” Phonological development pro-
gressed from a moderate delay to a mild delay after therapy. After therapy, 
the processes of cluster reduction and final consonant deletion occurred only 
rarely at the single-word level and were generally absent from spontaneous 
speech. NZAT articulation scores improved owing to appropriate production 
of /s/ in word final position and in consonant clusters. Reading and speech 
perception also improved, but there were only modest gains in word reading. 
After completing the therapy intervention, this participant was re-referred to 
the CI program and subsequently received a CI. 
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  Participant 5  was 10 years old and has a congenital, bilateral profound hear-
ing loss. He received a CI at the age of 4. Receptive and expressive language 
scores improved for recalling sentences, receptive word classes, understand-
ing spoken paragraphs, and formulated sentences. Although his HAPP-3 
phonological scores indicated mild delays both pre- and posttherapy, there 
was a reduction in errors. He had acceptable speech clarity pretherapy and 
hence there was no change in his NZAT articulation score. Reading improved 
slightly and speech perception scores improved substantially. 

  Participant 6  was 10 years old and received her first CI at age 2 and her 
second CI at age 8. Receptive and expressive language showed some gains 
for “Concepts & Following Directions” and “Word Definitions” subtests. Her 
HAPP-3 scores indicated a mild delay both pre- and posttherapy, but there 
were some improvements. She had occasional errors with triple blends but 
these did not significantly impact intelligibility. In spontaneous conversation, 
she was easy to understand. NZAT showed some articulation gains but minor 
errors still occurred, with /th/ produced as /f/ and /str/ produced as /shtr/. 
Overall, her reading scores were unchanged and speech perception scores 
improved, but only slightly. 

  Participant 7  was 8 years old and received her first CI at age 2 and her sec-
ond CI at age 4. Receptive and expressive skills showed gains in all areas. 
She was in an accelerated class at her school and her CELF-4 results indicated 
strong language learning abilities, consistent with her other academic abili-
ties. It was easy for listeners to understand her in spontaneous conversation. 
HAPP-3 phonological scores indicated a mild delay pre- and posttherapy. 
Specific error scores showed some improvement. NZAT scores improved, 
owing mainly to the correct production of /th/, produced as /f/ in the pretest 
condition. The remaining error of /r/ produced as /w/ resulted in a num-
ber of errors posttherapy in blends such as /gr/ as well as the singleton /r/. 
Scores improved for word reading and reading comprehension subtests. This 
participant did not show improvements in speech perception. 

    Discussion 

  Therapy Outcomes 

 Overall, the results of this exploratory study support the notion that SLT 
with an emphasis on auditory-verbal techniques does improve outcomes 
for children with hearing loss in the areas of receptive language, phono-
logical development, articulation, and listening in noise. Twenty sessions 
of SLT were associated with an improvement in participants’ speech pro-
duction and understanding of language. For the assessments that showed 
improvements after therapy, the greatest changes did not occur for the 
youngest children and hence there is no clear link to age of intervention for 
this small sample. This is not surprising given that the participants were 
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generally identified late and were all school-aged when they participated in 
the study. 

 Studies of children whose hearing loss was identified early by newborn 
hearing screening show that the gap between typical language development 
and the language development of a child with hearing loss can widen over 
time, particularly for children with greater degrees of hearing loss (Yoshinaga-
Itano, 2006) as language skills become increasingly sophisticated in children 
who have typical hearing. It is important, therefore, that standardized mea-
sures be repeated to determine whether children with hearing loss are keep-
ing up with their peers. A study by Kiese-Himmel (2008) showed that children 
with profound hearing loss slipped behind their peers who have typical hear-
ing for receptive vocabulary as they were followed longitudinally. With uni-
versal newborn hearing screening and early intervention, we anticipate that 
language outcomes will improve for all children with hearing loss. However, 
as noted by Jiménez, Pino, and Herruzo (2009), it is not yet clear how early-
identified children with hearing loss will fare as they progress through school 
and require more advanced language, such as the metalinguistic skills that 
enable us to understand metaphors. 

 There were statistically significant gains in the understanding of spoken 
language. This appears to be a result of the therapy sessions that focused on 
the development of vocabulary (nouns, verbs, prepositions) and the under-
standing of synonyms, such as “cold-chilly,” “moist-wet,” and “big-large.” 
Language that the participants had previously understood only in its con-
textual situation was really only understood when supported by visual and 
environmental information. One major component of therapy sessions was to 
develop a genuine understanding of the language used to describe concepts 
such as “before,” “after,” and “between.” Significant gains in expressive lan-
guage were not seen on standardized testing, suggesting a need to modify the 
therapy approach and/or assessment tools if improved expressive language 
is a therapy goal. Alternatively, this negative finding may have been caused 
by a lack of statistical power due to the small sample size and large standard 
deviations, or the time frame for therapy and assessment may have been too 
short. Interestingly, Law, Garrett, and Nye’s (2003) systematic review of the lit-
erature indicate that, for children without hearing loss who have speech and 
language delays, gains in expressive language are more common than gains in 
receptive language after intervention. 

   Vocabulary 

 Vocabulary was not formally measured as part of the study, but anecdot-
ally it appeared that vocabulary improved with therapy for all participants. 
Changes in vocabulary were most evident in participants 2 and 7 whose pre-
therapy measurements were at the two extremes of performance (below the 
1st and above the 99th percentile, respectively). Participant 7 made gains in 
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her vocabulary scores by working on sophisticated synonyms such as “fragile-
delicate,” “palace-castle,” “ornament-decoration.” Figurative language was 
also used with expressions such as “A clean bill of health” and “A one dollar 
bill.” Participant 2, whose CELF-4 language scores were below the 1st percen-
tile both pre- and posttherapy, had language goals incorporating both under-
standing and then use of words such as “tree, grass, sun” and “up, down, in,” 
and verbs such as “fall, blow, shine” (for the autumn theme). Participant 2 
received his CI relatively early, with activation at age 12 months. After therapy, 
participant 2 showed progress on informal language measures; these gains 
were not detected by the CELF-4. His expressive vocabulary increased from 
approximately 100 to 300 words, measured informally using the MacArthur-
Bates Communicative Developmental Inventories (CDI) (Fenson et al., 1993). 
Thal, DesJardin, and Eisenberg (2007) reported excellent validity of the words 
and gestures, and words and sentences forms of the CDI for children with CIs. 
Participant 2 also made gains from using two-word phrases such as “Boy up” 
and “Me go,” to “Boy up tree” and “Me going home.” In receptive language 
areas, he made gains understanding simple phrases such as “What’s the name 
of your sister/brother?” versus “What’s your name?” and “How are you?” 
versus “How old are you?”. Language sampling that can capture these gains 
may be a useful addition to future studies. 

   Participant Selection 

 Although not linked to the study goals, an important, unanticipated out-
come of this research was that one potential participant, initially recruited into 
the study, performed so poorly on the baseline assessments with her hear-
ing aids that she was referred to the CI program and subsequently received 
a CI. She performed poorly for all the subtests of receptive and expressive 
language, phonological development, speech perception in noise, and read-
ing comprehension. This was despite her consistent use of hearing aids, good 
academic input, and significant support from her mother. In the previous 
5 years, this child had been referred twice for CI evaluation. On both occa-
sions, an implant was not approved because she was “performing too well.” 
The CI team did not detect this child’s difficulties, in part because of her use of 
a variety of compensatory strategies, strong cognitive abilities, skilled speech 
reading, and determination to appear “just like everybody else.” This case 
highlights one of the benefits of performing standardized tests in a wide range 
of different areas and continuing to follow children with hearing loss who are 
in mainstream schools. 

   Choice of Assessment Materials 

 This exploratory study highlighted the difficulty in finding assessment 
materials that are applicable across all participants with a range of abilities. 
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Few measures are both sensitive enough to use with participants who have 
severe delays in their language development and also broad enough to 
measure more sophisticated and mature aspects of language, such as dou-
ble meanings, inference, and implication. In the current study, pre- and 
posttherapy language assessments incorporated subtests that depended on 
the chronological age of each participant. Only a small number of CELF-4 
subtests occurred across the age bands so only those subtests could be sta-
tistically analyzed. Several areas of language showed improvements for 
individuals but could not be included in the statistical analysis because 
data was not available for all participants. The challenge is to identify lan-
guage assessment tools suitable for a wide range of abilities. One option 
may be to use a standardized test such as the CELF-4 to determine the level 
of language delay relative to typical development, and to use other tools, 
such as language sampling and vocabulary measures, to assess progress 
in therapy. However, the variation in performance across CELF-4 subtests 
highlights the importance of looking comprehensively at language abilities, 
and hence it is likely that several measures are needed to determine lan-
guage outcomes. 

   Achieving Cognitive Potential 

 The language of children who have worn a CI for 5 to 6 years may appear 
to be age appropriate, particularly if they have good speech intelligibility. 
However, if the language is assessed in depth, it is clear that the appearance of 
adequate language is superficial in some cases. With the exception of 1 child, 
all participants showed some degree of language delay. Participant 7 had lan-
guage levels significantly above those expected for her chronological age, but 
this child has been described as “intellectually gifted” by the school. The chal-
lenge for this participant and her family will be to ensure that language levels 
remain commensurate with overall cognitive skills. Negative effects on qual-
ity of life have been reported for children with hearing loss (Wake, Hughes, 
Poulakis, Collins, & Rickards, 2004). Presumably, these negative effects would 
be greater for children who are not able to reach their cognitive potential 
because of their hearing loss. 

   Articulation and Phonology 

 The articulation skills of all participants improved during the inter-
vention. This was particularly encouraging as parents often report “clear 
speech” that is easy to understand to be the most important goal of inter-
vention. Therapy sessions targeted phonological processes that yielded the 
highest impact. The targets varied among the participants, although for 
several participants the focus was on production of /s/. Although the CI 
allows the wearer to access the /s/ sound acoustically, the phoneme /s/ 
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was often omitted or inaccurate in the spontaneous speech of several par-
ticipants. Intelligibility improved with systematic therapy targeting errors 
in speech production. By selecting “high-impact” processes that were most 
destructive of speech intelligibility, the effect of remediation was probably 
more dramatic than if other processes had been selected. This approach is 
based on Grunwell’s (1992) principles of treatment planning for phonologi-
cal therapy. 

 Using AVT techniques, participants’ speech production improved. Therapy 
moved in progressive steps from isolated sounds to word and phrase level. 
Although individual participants made gains, generalization to spontaneous 
conversation had not occurred for all children at the end of 20 weeks of ther-
apy. Hypernasal speech and nasalization of many consonants was a signifi-
cant problem for the oldest participant (participant 1). This participant used 
sign language as a young child and did not receive a CI until the age of 5. At 
that time, she was only able to produce four recognizable words and a series 
of nasalized vowels. Minimizing the process of nasalization during therapy 
resulted in a significant improvement in phoneme accuracy and intelligibility 
for this participant. 

 Voicing and nasalization errors were noted in two of the older participants 
(participants 1 and 6), including hypernasal resonance, prevocalic voicing of 
some plosive consonants, especially /p/®/b/ and /t/®/d/, and nasal ization 
of the /l/ phoneme. Nasal resonance as an overlay on all vowels was par-
ticularly noticeable for participant 1. Therapy for this participant was highly 
focused on increasing oral resonance. Techniques included teaching the par-
ticipant to understand how the soft palate functions to shut off the nose, and 
direct observation of the therapist’s soft palate moving up and backward dur-
ing production of “ah” breathing activities to improve diaphragmatic breath-
ing and reduce shallow clavicular breathing. This led to progressively less 
intense physical occlusion of the nose during production of elongated vowel 
sounds such as /ah/. In these activities, both the therapist and the participant 
would occlude their own nostrils to start the sound, such as /ah/ or /s/. The 
fingertip pressure was progressively reduced while the sound was maintained 
with the same level of oral resonance, and this was transferred from sounds to 
words and then phrases. Another technique was tactile awareness of intra-oral 
air pressure. By placing the back of the hand in front of the mouth during pro-
duction of the voiceless plosive sounds such as /p/ and /t/, participants 1 and 6 
built up an awareness of intra-oral air pressure. This awareness was then 
linked to listening activities so that they could hear the difference in sounds 
produced with appropriate intra-oral air pressure and those that lacked the 
appropriate levels. The speech errors observed in the current study are consis-
tent with Peng, Weiss, Cheung, and Lin’s (2004) report that 6- to 12-year-old 
CI users with approximately 2 to 6 years of CI experience had most errors for 
nasals, affricates, fricatives, and the lateral approximant /l/, and fewest errors 
for plosives. 
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   Speech Perception in Noise 

 One unexpected finding was that 6 out of 7 participants showed improve-
ments on the speech perception in noise test. This can probably be accounted 
for as an effect of improved auditory discrimination. One focus of AVT is lis-
tening to speech, and all the participants were aware that “concentrating” 
when they listened improved their ability to understand what others were 
saying. When working on audition and receptive language goals in the weekly 
sessions, auditory discrimination was taught by having participants listen for 
words such as “path/bath” or “multiple/multiply,” or pointing to pictures 
that may illustrate “I will catch it” versus “I will cash it.” 

 Speech recognition was evaluated in noise at a +5 dB SNR. This SNR is 
better than what can occur in classrooms containing approximately 30 chil-
dren and other noise sources. In New Zealand classrooms, the SNR is typi-
cally less than 0 dB (i.e., noise is louder than speech signal) (Valentine et al., 
2000). Although speech perception scores were better posttherapy, they were 
still quite poor, highlighting the need for these children to use additional 
technology to support listening in the classroom, and also highlighting the 
need to assess speech perception in noise as well as quiet. The words from 
the LNT were re-recorded using a New Zealand speaker, and hence it is 
not possible to compare results directly with published data for the original 
North American version of the test. Also, the LNT is typically administered in 
quiet settings rather than in noisy settings. Results in noise have greater rel-
evance to classroom listening, since busy classrooms are typically noisy (and 
reverberant). 

   Reading 

 Although reading did not change significantly, the scores for pseudoword 
recognition showed some improvement. This is likely due to the following 
phonics-based activities that occurred during some sessions: 

    Visual reinforcement of acoustic differences in different letters, e.g., • 
“When you see the letter ‘b’ in the word ‘book,’ the ‘b’ letter is telling 
you to make the sound /b/. Here are some other words with the same 
letter ‘b’ at the beginning of the word. They are  bag, ball, bath . Now look 
at these words that are almost the same. They have a different letter 
at the beginning. They start with the letter ‘s.’ The letter ‘s’ makes the 
sound /s/.” 
     Establishing a strong sound-letter association for consonants, e.g., “I have • 
a box of toys and a box of labels. I will say a word and you match the 
word to the toy:  rope, soap, ring, sing, run, sun . Now, you’re the teacher. 
You tell me the word. I have to listen really carefully and then you check 
to see if I am right.” 
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     Establishing sound-letter associations for some vowels as they inciden-• 
tally occurred during activities with another focus. A similar role-play 
was used, but words varied by vowels such as  book, bake, look, lake .    

 The ability to manipulate speech sounds in words (phonological aware-
ness) is regarded as a key ability underlying reading success. Hence, read-
ing difficulties in children with hearing loss are not surprising if they cannot 
easily discriminate speech sounds in words. Easterbrooks, Lederberg, Miller, 
Bergeron, and Connor (2008) found that generally, 5-year-old children with 
hearing loss lagged behind their peers in phonological awareness, and that 
phonological awareness correlated with literacy skill development. Spencer 
and Oleson (2008) examined the link between early speaking and listening in 
72 CI users and found that a large proportion of the variance (59%) in reading 
ability was accounted for by speech perception and speech production abili-
ties measured approximately 4 years earlier. This highlights the need to look 
comprehensively at speech perception (ideally in listening conditions that 
simulate real classroom conditions), speech production, and literacy, as well 
as receptive and expressive language, when evaluating outcomes for children 
with hearing loss. 

   Limitations and Social Validity 

 This pilot study does not examine the social validity of AVT for school-aged 
children with hearing loss. As noted by Eriks-Brophy (2004), the social devel-
opment of such children has been largely ignored. Future research should 
examine the relationship between communicative competence, speech intel-
ligibility, and academic achievement and the social acceptance of children 
with hearing loss in mainstream settings. Concepts such as same gender and 
opposite gender peer acceptance would be valuable areas for consideration. 
Improvements in communication outcomes should ultimately lead to a reduc-
tion in the high incidence of unemployment and underemployment currently 
experienced by individuals with severe-to-profound hearing loss. 

 There is a general lack of clear research findings to support the efficacy of 
listening and spoken language therapies. This is due to a number of factors, 
many of which are described by Eriks-Brophy (2004). Participant groups tend 
to be very small and to be heterogeneous with regard to the age of diagnosis 
and the type and length of intervention, which reduces the ability to gener-
alize outcomes from one group to another. Often reports in the literature are 
anecdotal or retrospective and do not use comparison groups. In addition, 
there is diversity between the therapies and therapy settings (hospital, school, 
or home setting). 

 Participants in this study were older than the typical age at which chil-
dren with hearing loss first enter an AVT program. This is due to several fac-
tors. First, New Zealand’s average age of detection for hearing loss is high 
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due to the delayed implementation of universal newborn hearing screening. 
Additionally, due to funding and other restrictions, there is a cohort of New 
Zealand children who did not meet the very strict criteria for cochlear implan-
tation in place prior to 2005. At that time, no more than 25 CI surgeries were 
funded each year for the entire population, including adults with acquired 
hearing loss. The acceptance criteria for CIs have broadened and there has 
been some increase in funding for devices, but government-funded (re)habili-
tation for school-aged children is still not widely available. 

    Conclusion 

 Overall, this exploratory study has shown that SLT with a listening and spo-
ken language focus shows promise as a successful form of intervention for 
children with hearing loss. The results highlight the need for children with 
hearing loss, including those with CIs, to have ongoing (re)habilitation, not 
just assistance in the first few years. Although the initial few years of a child’s 
life are crucial for establishing the fundamentals of language, subsequent 
years are crucial for establishing the sophisticated, subtle nuances of expres-
sive and receptive language. Ongoing support is required to avoid a widening 
gap between the listening and spoken language skills of children with typical 
hearing and those with hearing loss, and to ensure that children with hear-
ing loss do not fall behind in literacy skill acquisition. How to achieve this 
in an efficient, cost-effective way for all children with hearing loss remains a 
challenge. 

   Future Research 

 The pretherapy results were very variable, and hence a “one-size-fits-all 
approach” is not appropriate for children with hearing loss. This highlights 
a problem for randomized controlled trial research designs in this area. 
Although not as robust in terms of level of evidence, a case study control 
design, in which the participants serve as their own control prior to imple-
mentation of therapy, is preferable due to the difficulty in obtaining matched 
groups of participants. For language, the greatest improvements were seen 
in two areas of receptive language, which is consistent with the goals of 
listening and spoken language therapy. Anecdotally, there appeared to be 
gains in other aspects of language that were not identified using the CELF-4 
assessment tool. Wider ranging and more sensitive outcome measures may 
be required. Hence, future studies should include formalized language sam-
pling and standardized receptive and expressive vocabulary measures in 
addition to the CELF-4. Observation of the participants’ speech produc-
tion during therapy highlighted the need for assessment and therapy for 
voice and nasalization errors. This may be particularly helpful for children 
who receive their CIs at a later-than-optimum age. Future studies should 
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include assessment of these speech sound errors as an additional outcome 
measure.        
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