Promoting lexical learning in the speech and language therapy of children with cochlear implants
Abstract
This study examines lexical intervention sessions in speech and language therapy for children with cochlear implants. Particular focus is on the therapist’s professional practices in doing the therapy. The participants in this study are three congenitally deaf children with cochlear implants together with their speech and language therapist. The video recorded therapy sessions of these children are studied using conversation analysis. The analysis reveals the ways in which the speech and language therapist formulates her speaking turns to support the children’s lexical learning in task interaction. The therapist’s multimodal practices, for example linguistic and acoustic highlighting, focus both on the lexical meaning and the phonological form of the words. Using these means, the therapist expands the child’s lexical networks, specifies and corrects the meaning of the target words, and models the correct phonological form of the words. The findings of this study are useful in providing information for clinicians and speech and language therapy students working with children who have cochlear implants as well as for the children’s parents.
Introduction

A cochlear implant (CI) provides direct electrical stimulation to the auditory nerve in the inner ear. Children and adults with a severe to profound hearing loss who cannot hear with conventional hearing aids may be helped with cochlear implants. A cochlear implant bypasses the damaged hair cells in the cochlea, providing direct electrical stimulation through the auditory nerve to the auditory cortex (Wilson and Dorman, 2008). A cochlear implant consists of external and internal components. It includes an external microphone, which receives the sounds and directs them to the speech processor behind the ear. After that, the sound information is conveyed to a transmitter through the skin to a surgically implanted receiver on the temporal bone. The signals then pass to an array of electrodes in the inner ear. The main aim of CI speech processing schemes is to mimic normal auditory perception and the tonotopical order on the basilar membrane (for a detailed description of the function of CI, see e.g. Wilson and Dorman, 2008). 
With cochlear implants prelingually deaf children are able to communicate using spoken language. However, most children with cochlear implants (hereafter children with CIs) need intensive speech and language therapy in order to learn to benefit from the device. There are several different rehabilitation options for children with CIs. Some of them focus on developing spoken language skills, such as auditory-verbal therapy (Estabrooks, 2006). Spoken language can also be supported with visual elements, for example hand shapes, as in the cued speech method (Cornett and Daisey, 1992). Total communication, instead, focuses on using all communication modes together with speech, such as signs and gestures (e.g. Lynas, 1994). Auditory-verbal therapy, AVT, is widely used in the rehabilitation of children with CIs (Estabrooks, 2006), because it aims at developing functional listening and spoken language skills. It is an early intervention approach for children with hearing loss using conventional hearing aids or CIs, and for their families. The primary goal of the therapy is to guide parents in helping their children develop intelligible spoken language. Parents are coached to become the primary facilitators of their children’s listening and spoken language development through active participation in individualised sessions with a certified AVT- therapist. AVT -sessions are diagnostic, in that the child’s auditory functioning and communication are continuously observed and new targets are introduced on the basis of these observations. The parents are coached to create environments that support listening and to help their child to integrate listening and spoken language into all aspects of their life and daily activities. The audibility of spoken language is enhanced by using acoustic highlighting techniques, for example emphasising prosodic features of speech (for a detailed description of the therapy, see Estabrooks, 2006). 

In Finland, there are no separate, certified rehabilitation programmes available for children with hearing impairment and their families. Finnish speech and language therapists use an eclectic approach, where the main emphasis is on the auditory-verbal approach, but other elements of communication are also used (Lonka et al., 2011). The main goal of the speech and language therapy of children with CIs is to develop their listening and spoken language skills using techniques that have been adopted from the auditory-verbal therapy. In addition, the use of other communication elements is individually designed according to each child’s needs. For example, at the beginning of the rehabilitation the children’s communication may be supported with manual and visual techniques (e.g. gestures and signs) if needed, but along with the successful use of CIs, the emphasis moves on to speech.
Lexical training is an important part of the speech and language therapy of children with CIs (e.g. Blaiser et al., 2014). On average, children with CIs acquire vocabulary at a slower rate than their peers with normal hearing (Fagan and Pisoni, 2010; Davidson et al., 2014). However, some studies have reported that at best, early implanted children may catch up with their peers in vocabulary development (e.g. Nicholas and Geers, 2007; Hayes et al., 2009). The phonological development of children with CIs is often slower as compared to children with normal hearing (e.g. Ertmer et al., 2012). Even if the children with CIs catch up with their normally hearing peers in phonological development, the accurate production of complex and long words still remains problematic (Faes et al., 2016). Overall, several factors affect the linguistic development of children with CIs, for example age at cochlear implantation, preimplant residual hearing and nonverbal cognitive skills (e.g. Geers and Nicholas, 2012). Variability in spoken language development has been proposed as being connected with shorter than normal phonological short term memory skills (Willems and Leybaert, 2009). 
Children with CIs may not be able to learn language incidentally to the same extent as their normally hearing peers due to their less efficient hearing (Davidson et al., 2014). Repeated listening exposure is needed to maintain robust representations of newly learned words (Walker, 2010). Consequently, in speech and language therapy of children with CIs, direct instruction and numerous repetitions of spoken words are required to acquire and maintain new vocabulary. At the beginning of the therapy, attention is paid to the recognition and understanding of spoken words, and to achieve this goal the therapist acoustically highlights speech. However, even though the therapeutic techniques have been described in textbooks (e.g. Estabrooks, 2006), little is known about the actual interactional practices with which the therapists accomplish the task of promoting children’s lexical learning.
Interaction in performing lexical therapy tasks with children has not been studied earlier very much. However, children’s speech and language development in general and speech and language therapy in particular have already been studied using conversation analysis (Tarplee, 1996; 2010; Gardner, 1998; 2005; Tykkyläinen, 2005; 2009; Mahon, 2009; Laakso, 2010). With conversation analysis (CA) it is possible to study language learning as it happens in interaction. Furthermore, CA reveals in more detail the role that parents and other adults as linguistically competent speakers play in guiding children to learn important linguistic and social practices. CA describes the sequential structure of talk - the way certain actions in talk make relevant certain other actions that follow (Schegloff, 2007). For example, in conversations between children and adults, different shapes of the adult’s receipt turn have different consequences for the subsequent talk (Tarplee, 1996; 2010; Mahon, 2009). The parent can either accept or reject the child’s lexical choice, while at the same time offering information about the phonological form of the word and encouraging the child to correct it (Tarplee, 1996; 2010). Also in the classroom, the teacher’s prior and next turn provide support and language learning opportunities for children. For example Mahon (2009) describes how a child with hearing impairment with the teacher’s help learns to construct multi-element utterances that combine words and gestures.
In institutional settings the professionals, in this case speech and language therapists, orient to previously determined institutional aims (Gardner, 2005; Sellman, 2008). The sequential structure of institutional interaction is often constraint; for all classroom and speech and language therapy interaction, a typical feature is the three-part structure of interaction (e.g. Mehan, 1979). In the first part the teacher/therapist requests, in the second part the child responds and in the third part the teacher/therapist evaluates the child’s response. Typically, the third turn displays the professional practices that are used to support language learning. For example, a teacher can expand the expressions of children with language disorder in the next turn by adding missing grammatical and semantic features and by substituting lexical items (Ridley et al., 2002). The teacher can also assist the children to locate their errors by using exposed correction which isolates the trouble source from the surrounding talk (Radford et al., 2012; see also Jefferson, 1987). Direct other correction, where the conversation partner revises the other speaker’s utterance, is typical of institutional interaction in classroom and therapy situations (e.g. McHoul, 1990; Tykkyläinen, 2005; Sellman, 2008). However, in speech and language therapy the therapists tend to soften direct, exposed corrections with, for example, playful elements (Tykkyläinen, 2005). The therapists aim at supporting the children in having an active role in resolving the tasks together with the therapist. 

Although rare in interactions between adults, direct other corrections also occur in everyday interactions between typically developing children and their parents. Children with developing linguistic skills are frequently corrected, and corrections are seen as an important device for supporting the children’s language acquisition (Schegloff et al., 1977). For example, in conversations with typically developing 2-year-old children and their mothers, the mothers made several corrective repetitions, where they revised their children’s prior expressions (Laakso, 2010). The mothers’ corrective repetitions focused on lexical choice and phonological aspects, but they did not mark their corrections explicitly lexically as corrections. Instead, corrective repetitions were prosodically highlighted, for example with a rise in pitch to highlight the difference between child and adult forms (see also Tarplee, 1996). Parents’ corrective repetitions give the children a model, according to which they can modify their talk, thus enabling the development of linguistic skills. It is common that the children imitate parents’ corrective repetitions and are able to approach the adult forms with the help of the immediate model.
The aim of this study is to examine the ways in which speech and language therapists promote lexical learning in the speech and language therapy of children with CIs. Work on lexical-semantic and phonological aspects of words are an important part of the rehabilitation of children with CIs, because repeated and systematic training is needed for their successful development (e.g. Blaiser et al., 2014). However, to our knowledge the detailed practices of lexical training have not been studied earlier. In the present study the primary goal of speech and language therapy is to expand the children’s vocabulary and strengthen their understanding of lexical-semantic categories. Another goal is to acquire the correct phonological forms of the words. This study examines the practices used by a speech and language therapist in attempting to attain these goals.
Materials and methods
Participants
The therapist in this study was a private speech and language therapist, with over 30 years’ experience, who had specialised in the rehabilitation of children with hearing impairment. She had been a pioneer in the rehabilitation of children with CIs in Finland. 
Three congenitally deaf children with cochlear implants who have hearing parents were chosen for the study. They all were profoundly deaf and were fitted with conventional hearing aids before cochlear implantation. The children’s age at cochlear implant activation varied from 2 years 2 months to 3 years 10 months (table 1). At the time of the study, all the children used unilateral cochlear implants, and none of them regularly wore a conventional hearing aid in the non-implanted ear. The pure tone thresholds (500-4000 Hz) using CI were on average 30 dB HL. 
Table 1: Background information of the children 
	Name (not the children’s real names)
	Age at diagnosis
	Age at cochlear implant activation
	Communication mode

	Elisa 
	4 months
	2 years 2 months
	Sign-supported Finnish

	Sofia 
	11 months
	2 years 9 months
	Sign-supported Finnish and sign-supported Swedish

	Minttu 
	3 months
	3 years 10 months
	Speech (Finnish) and sign language


The data were collected during the years 1997–2005. At that time children were given implants at an older age than today, and only unilateral implants were used. Because of the late cochlear implantation age, the children’s speech and language therapy had been started before their cochlear implantation. The focus of the therapy before implantation was to support the children’s communication development with gestures and signs. This is different as compared to today’s implantation practices, when the implantation age is clearly younger, often under 12 months of age (Vlastarakos et al., 2010). However, this study focuses on examining the therapist’s practices, which are used with respect to the children’s spoken language skills rather than that of their chronological or hearing age.

The development of the children was monitored by the Hearing Centre of the Eye and Ear Hospital in the Hospital District of Helsinki and Uusimaa. All three children attended speech and language therapy sessions twice a week in day care. The language in the therapy was Finnish. All three children attended a day-care group for children with hearing impairment. At the time of the data collection, no other diagnoses than profound deafness were reported for the children. The data for this study were collected at the time when the children’s hearing age (the time elapsed since the child began receiving auditory input through the cochlear implant) varied from 2 years 1 month to 3 years 3 months (table 2). Their chronological age varied, respectively, from 4 years 3 months to 7 years. The children’s real names have not been used in this study.
Method

The study employs the methodology of conversation analysis (CA). CA is a qualitative, data-driven method for investigating the structure and process of social interaction between people (Goodwin and Heritage, 1990). CA focuses on the sequential organization of naturally occurring interactions. The interactional phenomena are always examined in the context in which they occur (Sidnell, 2010). In particular, the sequential construction of the interlocutors’ speaking turns is analysed, in so far as how a conversational turn treats a previous turn and what consequent effect it has on the turns to come (Schegloff, 2007). In CA, interaction is seen as a collaborative accomplishment of the participants. Through the details of their interaction, participants achieve the necessary intersubjectivity, an understanding of each other’s actions in conversation. If problems in speaking, hearing or understanding occur, they can be dealt with in different repair practices (Schegloff et al., 1977). In this study, however, instead of repair, when describing the therapist’s institutional practices in promoting lexical learning, the term correction is used. It refers to instances where the therapist evaluates the child’s response as problematic and makes a correction in pursuit of a specific response.
CA has been widely applied to the research on institutional interaction, such as teaching and various therapies. In institutional settings CA is employed to investigate how generic practices of talk get mobilised and adapted for the accomplishment of specific institutional tasks (Drew and Heritage, 1992). The studies aim to describe the interactional practices that are typical of each profession and form their unique fingerprint. Furthermore, CA is also a useful tool for describing asymmetrical interaction, where participants do not have equal linguistic abilities, for example due to language problems (e.g. aphasia, see Laakso and Klippi, 1999; hearing impairment, see Pajo, 2013; atypically developing children, see Gardner, 2009). In asymmetrical interaction, the use of nonverbal actions seems to be particularly relevant, and the interactions can be more collaborative than those between equally competent speakers. In this study, CA is used to investigate the institutional nature of speech and language therapy of children with CIs, and to describe the therapist’s interactional practices when the children perform lexical tasks.

Data, transcription and analysis
The data consist of video recordings from seven speech and language therapy sessions. The data were collected by the speech and language therapist for use in her therapy practice and were not originally intended for research purposes. However, the therapist was interested in sharing the recordings for study purposes, and permission to use the data was given by the therapist, the participating families and the Ethical Committee of the Hospital District of Helsinki and Uusimaa. Because the data were not originally designed to be used in a research project, it was not possible to make any decisions concerning the time points and length of the recordings. Therefore the recordings were from irregular time points, and the content and length of the recordings were different from time to time. However, this did not prevent making a collection of data extracts, which represents the therapist’s professional practices when promoting the lexical learning of children with CIs.
Recordings from lexical intervention sessions were selected for analysis, because working on the lexical-semantic aspects of words is an essential part of the speech and language therapy of children with CIs (e.g. Blaiser et al., 2014). In the data transcription procedure, first the lexical task sequences, where the therapist and the child work on the child’s vocabulary, were identified and transcribed. In these sequences the participants played board games, worked with vocabulary worksheets and made crafts, for example paper dolls. In some board games and worksheet tasks the therapist asked questions about the pictures in the material or encouraged the child to name the pictures. In other board games, the participants named the pictures in the games according to the instructions given at the beginning of the game. The child’s spontaneous naming in the situations was also included in the transcription and analysis. Altogether 81 lexical task sequences from three therapist-child pair were found (table 2). In the recordings, lexical tasks were performed in three intervention sessions of Elisa and two therapy sessions of Sofia and Minttu at different time points.
Table 2: Children, their ages and the number of task sequences
	Name (not the children’s real names)
	Age at data collection: hearing age (chronological age)
	Duration of the lexical intervention session (minutes)
	Number of lexical task sequences

	Elisa 
	2 years 1 month 

(4 years 3 months)
	26 
	15 

	Elisa 
	2 years 5 months 

(4 years 7 months)
	15
	26 

	Elisa 
	2 years 7 months 

(4 years 9 months)
	9
	2 

	Sofia 
	3 years 

(5 years 7 months)
	16 
	12 

	Sofia 
	3 years 3 months 

(5 years 10 months)
	17 
	4 

	Minttu 
	2 years 5 months 

(6 years 3 months)
	10
	3 

	Minttu 
	3 years 2 months 

(7 years)
	22
	19 

	Total
	
	115
	81


The sequences mainly had a three-part structure, namely request (therapist) — response (child) — evaluation (therapist) (cf. Mehan, 1979), which typically occurs in speech and language therapy interaction (e.g. Tykkyläinen, 2005; Sellman, 2008). If the therapist’s request or question was included in the task instruction at the beginning of the task/game, the sequence structure was only two-part, namely response (child) — evaluation (therapist). 

The lexical task sequences were transcribed in detail using modified CA notation (see Appendix 1). The transcription includes speech, signs and gestures. The main line with speaker identification indicates the spoken utterance of the speaker. The line above shows the speaker’s signs given in Italic capital letters and the bottom-most line shows the speaker’s gestures given in capital letters. The recipient’s nonverbal actions are transcribed as separate turns after the speaker identification. The English translation is written below the main line in bold. 

Extract 1.


SIGN

01 
SLT:
speech



English translation



GESTURE

SLT = speech and language therapist 
Findings: Promoting lexical learning of children with CIs
After an analysis of the data, the sequences could be divided into groups according to the therapeutic practice used in the task. Altogether four different groups merged from the data. In the following section, examples of these four different groups of practices will be described with extracts from the data. The therapist worked both on the form and the meaning of the words the children were learning. First, we will analyse the practices in which the therapist works on the phonological form of the words. Second, three different practices dealing with the meaning of the word are examined.
Modelling the target word in a correct phonological form

There are numerous sequences in the data in which the child produces a semantically correct word, but the phonological form of the word is incomplete. In those cases the therapist most often produces a corrective repetition. By repeating she shows approval of the child’s correct lexical choice and at the same time models the accurate phonological form of the word. Some of the corrective repetitions were produced with neutral prosody, but over half of them were acoustically highlighted, as will be shown in the first extract.
In the first extract the therapist and the child, Sofia, are looking at pictures, and the therapist  asks Sofia to name them. When Sofia produces the target word in an incomplete phonological form, the therapist repeats the word with prominent prosody.

Extract 2.

SLT= speech and language therapist, S=Sofia, hearing age 3 years (chronological age 5 years 7 months)

01
SLT:
>mikäs tämä<



>what’s this<


POINTS AT THE PICTURE

02
S:
ha- ↑happu



a “↑lamp” ((incomplete phonological form of the word lamppu, a 


lamp))

03 - >
SLT:
l::amppu



a l::amp
04

T POINTS AT THE NEXT PICTURE
On line 1 the therapist asks the name of the object at which she is pointing, and Sofia produces a lexically correct, but phonologically incomplete word (happu, a lamp). The therapist does not verbally mark the answer as incorrect, but she produces a corrective repetition in which the target word is acoustically highlighted (line 3). With this feedback she approves the child’s word as lexically adequate, but at the same time offers information about the correct phonological form of the word.

The child’s production is phonologically incomplete in the following way: the consonant cluster /mp/ is produced in a simpler assimilative form /pp/, which is usual for typically developing children at the beginning of their phonological development. In Sofia’s production the first consonant of the word, /l/, is also missing, and replaced by /h/. It can be difficult for a child with hearing impairment to hear the first consonant of a word properly, because the acoustic energy of consonants is lower than that of vowels (e.g. Geers et al., 2003). Therefore, the therapist particularly emphasises the first consonant by lengthening it powerfully, and thus highlights the acoustic properties of the sound. Corrective repetition is intended to ease the perception of sounds and to model the phonologically correct form of the target word for the child. In addition, corrective repetition can be used to encourage the child to imitate the model, although in this extract, the child does not do that. An example of a successful imitation will be shown in the next extract.
In the next extract the child, Elisa, and the therapist are making crafts, and Elisa names things that are on the table. As the previous correction was embedded in an affirmative repetition of the child’s lexical choice, in this extract the therapist explicitly corrects the phonological form of the word the child uses, and contrasts it with the adult form of the word.

Extract 3.

SLT= speech and language therapist, E=Elisa, hearing age 2 years 1 month (chronological age 4 years 3 months)
01
E:
piima piima



“glue” “glue” ((incomplete phonological form of the word liima, 


glue))



TAKES THE GLUE

02 ->
SLT:
ei se o piima ku se on (0.3) <↑lllii::maa>




it is not “piima” but it is (0.3) <↑lllii::maa> (glue)




                            SMILES

03
E:
se on ↑lii



it is “↑lii”
04 ->
SLT:
nii? se on lil ↑lil liimaa mut (0.2) missäs on ↑paperia



yes? it is “lil ↑lil liimaa” (glue) but (0.2) where do we have
 

↑paper

In this sequence Elisa names a stick of glue that is on the table, saying piima instead of the word liima, glue. She uses an incorrect first consonant (/p/ instead of /l/). The therapist corrects Elisa’s production by using a negation to point out that the phonological form of the word is incorrect, replacing it with the correct form (it is not “piima” but it is “lllii::maa” (glue), line 2). The therapist pauses before producing the target word and emphasises the first consonant of the word by lengthening it. She produces the word in a slow tempo and highlights the beginning of the word with a rise in pitch. This kind of feedback has been found typical of phonological therapy, in which the therapist explicitly contrasts the difference between the target sound and the sound produced by the child (Gardner, 1998). Explicit feedback combined with acoustic marking makes it easier for the child to detect the difference in her/his own production as compared to the correct form of the word.

Similarly as has been previously observed, acoustically highlighted corrective repetition invites the child to correct her/his own production (Tarplee, 1996; 2010). In her next turn Elisa tries to imitate the therapist’s correction (it is “lii”, line 3), and she successfully produces the first consonant of the word. She also tries to imitate the therapist’s intonation. After Elisa’s correction the therapist approves it by saying, yes it is “lil lil liimaa”, and playfully repeats the sound that has been dealt with in the sequence. The correction sequence ends in a playful way, which possibly softens the delicate nature of direct correction.

These two extracts describe how the therapist models correct phonological forms of words. She acoustically highlights the phonological corrections, and also explicitly contrasts the children’s incomplete versions with the adult form of the words. However, the therapist does not encourage phonological corrections from the children by asking them to imitate the corrected versions or by giving verbal cues about their pronunciation, as is usually done in phonological therapy (cf. Gardner, 1998). At this stage of therapy, the therapist focuses on ensuring that the children with CIs hear the correct versions of the words and establish their meaning. 
In the following three sections we will analyse sequences, in which the therapist focuses on the meaning of the target word and tries to expand, specify and correct the child’s vocabulary.
Expanding the lexical meaning of the target word
This section describes a sequence in which the therapist attempts to expand the child’s vocabulary. One essential goal of the therapy is to enlarge the children’s lexicon and semantic categories. In the following extract the child produces a correct answer to the therapist’s question. The therapist approves the child’s answer, but she also expands the answer by describing the target word with adjectives. In this extract the therapist and the child, Sofia, are playing with paper dolls. 
Extract 4.

SLT= speech and language therapist, S=Sofia, hearing age 3 years (chronological age 5 years 7 months)
01
SLT:
ja ↑min- ↑mitäs vaatteita sillä on (1.0) katsotaanpas



and ↑what clothes does she have (1.0) let’s see



POINTS AT THE PAPER DOLL
02
S:
hame?


a dress?
03 ->
SLT:
niin tämmönen punainen aika ↑pitkä hame     


yes this kind of red quite ↑long dress



SHOWS THE DRESS TO SOFIA, SHOWS THE LENGTH OF THE DRESS
The therapist asks a question on line 1 about the paper doll (and what clothes does she have let’s see). Sofia answers the question correctly (a dress, line 2), and the therapist confirms the answer on line 2 by saying yes this kind of red quite long dress. She shows approval with the particle yes and by repeating the child’s answer. In addition, she uses two adjectives to describe the target word.

In particular, the therapist’s practices for expanding the child’s lexical network are shown in the receipt turn on line 3. The therapist approves the child’s correct answer and expands it by describing the target word with two adjectives. By connecting these adjectives to the target word she endeavours to expand the child’s lexicon and strengthen her understanding of semantic categories. To optimise this, she shows a picture of the target word and also clarifies the characters of the adjective long with hand gestures.
Expansions are a common technique for facilitating children’s language learning (Farrar, 1990; Wong et al., 2012). They are also typical of this data, and show that the therapist actively tries to expand the child’s expressions and strengthen the lexical-semantic categories in the child’s vocabulary. The therapist produces new syntactic and semantic elements around the target words and attempts to develop the child’s linguistic skills that way. 
Specifying the lexical meaning of the target word
The following section will describe a sequence in which the therapist specifies the meaning of the word the child is using. In this case the child’s word belongs broadly within the desired semantic category, but the therapist suggests a more exact meaning. The aim of this task is to teach the child new words and establish the exact meanings of words.
In the following extract the therapist and Elisa are looking at pictures in an animal board game. Elisa names a picture, and the therapist specifies the meaning of that word by replacing the hypernym the child uses with a hyponym.
Extract 5.

SLT= speech and language therapist, E=Elisa, hearing age 2 years 1 month (chronological age 4 years 3 months)
01
SLT:
aa se on <↑siellä>


oh it is <↑there>



POINTS AT THE BOX
02
E:
ºlintuº



ºa birdº


TAKES A PICTURE FROM THE BOX
03 ->
SLT:
niin se on semmonen *↑kyyhkynen



yes it is a kind of *↑dove




             *LEANS TOWARDS ELISA
04

(1.4)

05 ->
SLT:
se oli ↑kyyhkynen



it was a ↑dove

06

T AND E LOOK AT THE PICTURES
Elisa names a picture on line 2 as a bird, and the therapist produces a turn in which she first validates the child’s choice by saying yes and then continues, explaining exactly what kind of bird it is (it is a kind of dove, line 2). She produces the target word, dove, with a pitch rise. During her turn the therapist also leans towards Elisa. On line 5, followed by a pause, the therapist repeats the target word, and again highlights it with a high pitch (it was a dove). Elisa does not repeat the word after the therapist, but continues looking at the pictures.
In her receipt turn, the therapist accepts the child’s word, which is a hypernym belonging to the correct semantic category, and she also replaces it with a more specific item. The demonstrative adjective semmonen, a kind of, is used to mark new information. It tells that the speaker is talking about something that the listener is possibly not familiar with. The use of the demonstrative adjective semmonen, a kind of, softens the newness of the word and assists the speaker in building common ground. This word is frequently used in speech and language therapy in explaining word meanings (Tykkyläinen, 2005).

This extract shows that the therapist endeavours to expand the child’s vocabulary and establish the exact meanings of words. The therapist’s turns both validated and corrected the child by identifying the exact item. These kinds of sequences are typical of conversations between children with language disorder and their parents (Vander Woude and Barton, 2001), and they are also reminiscent of the way that specialist teachers support language learning in the classroom (Radford et al., 2012). As in these speech and language therapy sessions, the teacher’s strategy in the classroom is to offer a “semantic upgrade” after the child’s turn to specify the meanings of the words used.
Correcting the lexical meaning of the target word

In the last section we will examine a sequence in which the therapist corrects the child’s lexically incorrect answer. The child produces a semantically erroneous word, which is followed by the therapist’s correction. The correction is made explicit by producing the correct word with highlighted prosody. This way the therapist tries to help the child pay attention to the contrast between the incorrect word and the target word. 
The next extract is from a task in which the child, Sofia, and the therapist are looking at pictures, and the therapist asks Sofia to name them. In this extract Sofia names a picture incorrectly, and the therapist makes a correction, which is made explicit with highlighted prosody.
Extract 6.
SLT= speech and language therapist, S=Sofia, hearing age 3 years (chronological age 5 years 7 months)
01
SLT:
mikäs ↑se on



what is ↑that



POINTS AT THE PICTURE OF A NAIL


HIT WITH A HAMMER
02
S:
po po po po



“nock nock nock nock” ((incomplete phonological form of the 

expression kop kop, nock nock))

03 ->
SLT:
<↑naula>      


<↑a nail>
04
S:
laua?


“a nail?” ((incomplete phonological form of the word naula, a 

nail))
05 ->
SLT:
↑naulaa hakataan kop ↑kop kop kop kop isä hakkaa 



↑you hit the nail nock nock ↑nock nock nock daddy hits


naulan seinään?




the nail into the wall? 
The therapist asks Sofia the name of the target word on line 1. Sofia answers by signing HIT WITH A HAMMER and by producing an onomatopoeic expression to represent the action (po po po po, nock nock nock nock). Sofia’s answer is related to the correct topic, but she does not name the object in the picture, a nail. The therapist makes a correction on line 3, where she names the object, and highlights the word by slowing down her speech tempo and using a higher than normal pitch. This way the correction is made explicit with prominent prosody. It is also produced in an isolated turn, which does not perform any task other than to make a correction. This leads the child to make a correction (Radford et al., 2012), as Sofia on line 4 repeats the correct word (laua, a nail).  
In her turn Sofia imitates the word that the therapist used, but she produces it phonologically incorrectly with first consonant substitution and middle consonant omission. After that, the therapist produces a long turn, where she repeats the target word twice, and also makes an expansion, whereby she describes the action related to the target word. In the expansion she utilises the word that Sofia signed in her answer and binds it to the target word (you hit the nail). She also uses the same onomatopoeic expression that Sofia used (nock nock nock nock), and from these elements she builds a full sentence, which is further expanded (you hit the nail nock nock nock nock nock daddy hits the nail into the wall, line 5). The therapist formulates her expansion around the elements that the child used (Ridley et al., 2002), and the solution to the task includes elements they both have used. This way the therapist endeavours to perform the task in co-operation with the child. The therapist acknowledges the child’s participation and treats her as a competent participant in conversation. When co-constructing the answers together with the child, the therapist tries to maintain the child’s active role in carrying out therapy tasks (Tykkyläinen, 2005). 
To sum up, we found four types of professional practices in promoting lexical learning by children with CIs (table 3). The therapist supported the child’s participation in task sequences and the child’s lexical development in several different ways. In about half of the cases the therapist acknowledged the child’s answer by repeating it, but at the same time worked on the phonological form of the target word. In the other half of the therapist’s responses the lexical meaning of the word was in the focus. In these cases the therapist worked to expand, specify or correct the meaning of the target word. 

The therapeutic practices in the lexical tasks and their frequencies in the data are compiled in table 3.
Table 3: The therapeutic practices in the lexical tasks

	The therapeutic practice
	Number of sequences

	Modelling the word in correct phonological form

-with neutral prosody (16)

-with exaggerated prosody (23)
	39

	Working on the lexical meaning of the word

-expanding the lexical meaning of the word 

- specifying the lexical meaning of the word 

- correcting the lexical meaning of the word 
	18

13

11

	Total
	81


Discussion 

The main finding of this study was that the therapist uses a systematic set of practices and multimodal resources to support the lexical acquisition of children with CIs. This displays the therapist’s orientation to her institutional task in lexical intervention sessions, and is in accordance with previous research on speech and language therapy interaction with other types of clients (Gardner, 2005; Tykkyläinen, 2005; Sellman, 2008). The therapist supports the children’s lexical acquisition by modifying her turns and using practices that promote lexical learning. For example, by repeating the target words the therapist invites imitations from the children, and by using acoustic highlighting she eases the perception of sounds and encourages the children to produce correct sounds. These practices are explained in therapy manuals (e.g. Estabrooks, 2006) and this study shows how they work in the field.
Some of the therapist’s practices were similar to those described in previous research on other areas. For example, the therapist specified and corrected the lexical meanings of the children’s words in the same way that parents with their typically developing children and children with language disorder (Vander Woude and Barton, 2001; Laakso and Soininen, 2010). In addition, the therapist systematically expanded the children’s utterances and modelled correct linguistic forms, which is a typical practice in speech and language therapy and teaching for children with language disorder and children with hearing impairment (Ridley et al., 2002; Tykkyläinen, 2005; Mahon, 2009; Radford et al., 2012).
The therapist also supported the acquisition of correct phonological forms of the words in the same way as mothers with their typically developing children (Laakso, 2010) and speech and language therapists in phonological therapy (Gardner, 1998). For example, corrective repetitions were similar to those in conversations between typically developing 2-year-old children and their parents (Laakso, 2010). The present data, however, also presented features that are typical of the therapy of children with CIs. In this data, the target words were acoustically highlighted, for example by stressing or lengthening the sounds or slowing down the speech tempo or using a rise in pitch (cf. also Ronkainen, 2011). This is typical in CI-therapy, because the children’s phonological representations may be vague as a result of their hearing problems, and a child may have a better chance of detecting the correct versions when these are highlighted and frequently repeated (Estabrooks, 2006). This was one of the therapist’s frequently used practices throughout the data: she systematically offered repetitive and acoustically highlighted input to the children in order to help them to learn new words and concepts. Instead, at this stage of the therapy, the therapist did not actively prompt imitations from the children as is done in phonological therapy, where the focus is on improving the children’s phonological production (Gardner, 1998). This is in line with Mahon’s (2009) finding, that at this stage of the development of children with CIs, correcting their own phonological production is not yet of prime importance. 

Next, the therapist often corrected the children directly and rejected their incorrect answers in the task sequences. In speech and language therapy, corrections are typically made explicit, because the goal of the therapy is to help the clients be aware of their own errors and to learn to correct them (Sellman, 2008). Especially for children with hearing impairment, it is important to contrast the child’s versions of the words with the correct ones and ensure that the child can hear the correct version of the word immediately. Typically developing children and children with language disorder tend to accept their mothers’ corrections by imitating the correct answer (Vander Woude and Barton, 2001; Laakso and Soininen, 2010). Unlike those children, the children with CIs in this study did not often spontaneously imitate the therapist’s reformulated words or corrections.

The children’s spontaneous imitations in this study might have been lacking for several reasons. Their lexical representations might be vague as a result of auditory deprivation during infancy, when sensitivity to segmenting word-like units is already present (Teinonen et al., 2009; see also Schwartz et al., 2013). There could also be related interactional factors. It is typical for 1- to 2-year-old children to imitate their conversation partner’s expressions, a natural interaction practice at that age. Yet at that age the children in these data were not able to hear at all, and it may be that they had not learnt this interaction practice. On the other hand, it is worth noting that imitating a conversation partner’s turn is not typical interaction practice for 4- to 7-year-old children, which is the chronological age of the children in these data. Even though their spoken language skills do not reach the level of their chronological age, it is typical of their age group to use language for sharing opinions, expressing ideas, arguing and other age-appropriate purposes.
Finally, we will discuss the hearing age of the children with CIs in this study. The data were collected during 1997–2005, when cochlear implantations in children were done at a later age than today. Today’s implantation age is younger, often under 12 months of age (Vlastarakos et al., 2010). Early implantation enables remarkably faster speech and language development than implantation at an older age. The linguistic skills of the children in these data were therefore weaker compared to their chronological age than for children with CIs nowadays; however, the therapeutic practices mostly remain the same. In the future, it would be interesting to study children whose linguistic development is faster, thanks to earlier implantation. Furthermore, linguistic development mostly happens in home environments, and the parents’ role in supporting their children’s development is essential. The parents’ support of their child’s linguistic skills is usually not as systematic and goal-orientated as the institutional practices of therapists (Gardner, 2005; Tykkyläinen, 2009). Further studies could include an examination of how the parents correct their children and deal with problems of vocabulary in everyday conversations (see e.g. Vanormelingen et al. 2015).
To conclude, this study analyses lexical training in the speech and language therapy of children with CIs. Many of the practices used are similar to those in therapy with children with language disorder, yet some practices, for example extensive acoustic highlighting and numerous repetitions of target words, are characteristics of CI-therapy (Ronkainen, 2011). This study offers new insights into the speech and language therapy of children with CIs. It highlights the specific features of therapy and introduces techniques and strategies that are used in intervention. The findings are useful for speech and language therapists and other professionals working with children with CIs. They can adopt these strategies into their intervention as well as guide parents in using them with their own children. In addition, this study adds to our knowledge of speech and language therapy interaction research. When different professional practices and their therapeutic goals have been identified, they can be studied in children with other communication disabilities. 
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Appendix 1. Transcription symbols

The notation used is basically the same as that used in conversation analytic literature (see Atkinson and Heritage 1984: xi–xvi). Gestures and other non-verbal actions are borrowed from Haakana et al. (2009). 


[ ] 

beginning and end of overlap
(1.4) 

measured pause (1.4 seconds)
e::i 

prolongation of sound
kol- 

a cut-off word

↑ooh 

a rising shift
? 

rising intonation
mummi 

emphasised part of a word
@joo@ 

changed tone of voice
<joo> 

slower pace than surrounding speech

£joo£ 

an utterance spoken with a smiling voice
(yes) 

unclear talk

(--)

a word too unclear to transcribe
DRAWS 

non-verbal action
BIG 

sign
* 

refers to the beginning of a gesture or sign produced


simultaneous with speech
((a childish form)) 
transcriber’s comments

2

