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Chapter Seven. Case study: Hamish

Chapter Seven

Case Study: Hamish

7.1 Background
At the beginning of the study Hamish was 6;7; he was first referred for speech and

language therapy assessment by the health visitor when he was 2;4 because he used only
two words (“more” and “mine”) in spite of age appropriate receptive language, and
excellent use of vocalisation and gesture to communicate. He had regular speech and
language therapy intervention from this time. As his speech emerged it was described as
both delayed and disordered, and he was subsequently diagnosed with CAS (referred to as
verbal dyspraxia in his case notes). Hamish is the middle child in his family; his older
sister’s speech developed typically; his younger brother had treatment for a severe
phonological disorder which did not resolve until the age of six and half. Hamish's
development was typical in all areas except speech and language; there was a suggestion of
an early bout of glue ear but all subsequent hearing tests were normal. At the time of this
study there were emerging and significant concerns about the development of Hamish’s

literacy skills and at this point he was unable to read or spell anything independently.

7.2 Initial observations T1 (CA 6;7)

The first and overwhelming impression of Hamish was of his severely impaired
intelligibility. After some initial shyness, he was responsive and communicative but his
speech was very difficult to understand, even in context. He answered questions and
responded to activities appropriately; a language assessment five months later confirmed
that his receptive language skills were typical for his age, although his expressive language
showed significant delay particularly in syntactic development (see appendix 7.1). Hamish
frequently put his hands to his mouth, and during naming tasks sometimes displayed whole
body movements (for example, head, neck and upper body moving forwards) with the
apparent effort of word production in this context; conversationally he was more relaxed.
Asked what he thought about his speech he said -“bad”; his response to a question about

whether people could understand him was “no, | hate it”.

The initial impressionistic assessment of Hamish’s speech at this preliminary examination
was that it was characterised by having a limited consonant system especially in word-final

and within word positions with widespread use of glottal stops. He was not using word-
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initial consonant clusters and his production of vowels also appeared atypical with a

reduced number of contrasts.

7.3 Initial assessment T1

Hamish’s input processing skills and speech output skills in single words and muiti-word
utterances were assessed following the approach described in Chapter Three, Methods
(see appendix 7.2 for his speech processing profile and 7.3 for the mapping of this profile to

the speech processing model).

7.4 Input processing skills T1

The investigation of Hamish’s input processing skills included assessment tasks from
Stackhouse, Vance, Pascoe and Wells (2007) and other non-standardised activities. In June
2009 (CA 6;4), three months before the start of the study Hamish’s speech and language
therapist had completed the Phonological Awareness Assessment (North & Parker, 1993)
and this formed the basis of the input processing assessment. Results are given in table 7.1

(note, norms not given).

Table 7.1 Hamish: Results of the Phonological Awarenesﬁ Assessment (North & Parker, 1993)

Task Example Hamish's results | Comments
Syllable clapping | Clap the word: table, 11/12,91.66% Syllable clapping accurate
cat, elephant correct
Auditory Same/different : real Real words, Able to judge
discrimination: | words-chip/ship; 11/13,84.61% similarity/difference
segments let/met correct broadly at whole-word
Non-words: bup/dup; Non-words, 8/9, | level
min/nin 88.88% correct
Auditory Same/different: real Real words, 5/8, | Results at chance level
discrimination: words beast/beats; 62.5% correct
sequence pit/tip Non-words, 4/8,
Non-words: sost/sost; 509% correct
flest/flets :
Onset Does ball begin with b? | 5/8, 62.5% Therapist comment: “said
awareness Does shoe begin with correct yes to all items”
d? Results at chance level
Onset What sound does 5/10, 50% Results affected by output
awareness “horse” begin with? correct difficulties e.g. “sun”
begins with [d]
Onset Look at this picture 4/8, 50% correct | Results at chance level.
awareness (cat); can you find Unable to inhibit
another picture that rehearsal, so results
starts with the same affected by output
sound? (choice: difficulties.
car/banana)
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Coda awareness | Look at this picture 0 correct Unable to do task
(duck); can you find

another picture that
ends with the same

sound? (choice:

hat/sock)
Sound blending | What am | saying? “s-o- | With pictures, Able to identify CVC words

ck” 6/6, 100% from heard segments
correct when the response was to
Without select a picture
pictures: output | Identified “key” i.e. a CV
difficulties word
interfered with
task, only 1/10
definitely
correct

In summary, Hamish showed good syllable awareness; his speech perception was
sufficiently developed so that he was able to tell whether two simple real words or non-
words were the same or different. He was able to accurately rﬁatch pictures to CVC words
divided into segments (e.g. p-i-g), suggesting that his underlying phonological
representations for those words were adequate for the purposes of identification. He had
difficuity in the discrimination of both real and non-words where the difference was based
on segmental sequence (i.e. more complex items). He was not reliably able to identify
word-initial segments and was not able to identify word-final segments at all, suggesting
difficulties in segmenting within a word. He found it very difficult to complete input tasks
without rehearsing out loud and his own realisations appear to have interfered with the
activities. The speech and language therapist also noted that his attention span for input

tasks was quite limited.

Assessment at T1 was 3 months after the North and Parker assessment was completed.

Hamish’s sbeech discrimination was examined through the judgements between
same/different SFWF single features and /s/ cluster sequences in real words and non-
words (for example, lot/loss; vot/vos; lots/lost; vots/vost) (Bridgeman & Snowling, 1988; in
Stackhouse et al., 2007). Hamish’s overall number of responses correct was 24/36,
compared with a mean score of 33/36 (S.D. 4.83) for a typical 6-year-old. His z-score was -
1.86 indicating a mild level of difficulty with the task as a whole but examination of items
within the activity revealed some differences between the types of stimuli. Hamish’s
discrimination of both types of stimuli in real words (z=-1.25) was better than non-words

(z=-2.27). His discrimination between single sound features (2=-1.44) was better than




cluster sequences (z=-2.15).
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He showed most difficulty with cluster sequences in non-

words (z=-3.51) in comparison with cluster sequences for real words (z=-0.65).

Hamish’s perception of word onset and coda was further explored through informal

activities as a precursor to an intervention plan (see table 7.2).

Table 7.2 Hamish: onset and coda perception T1

Task

Onset

Coda

Minimal pairs, with
pictures: “point to
the one | say”

Plosive/fricative contrast: tea
vs. sea; pat vs. fat
Cluster/singleton contrast:
snail vs. nail; please vs. peas
Hamish was 100% accurate in
discriminating onset contrasts
with picture support

Open/closed syllable contrast: bee
vs. bean; buy vs. bike.
Plosive/fricative/nasal contrasts:
right vs. rice; teeth vs. team
Hamish had no difficulty in
discriminating coda contrasts with
picture support

Mispronunciation
detection
supported by
pictures

Target: sea-“is it
tea/fee/me/pea?”

Hamish had no difficulty in
judging whether the heard
word matched the picture

Target: bike-"is it buy/bite/bide?”

Hamish had no difficulty in judging
whether the heard word matched

the picture

Sorting pictures by
onset/coda with
and without an
adult model

Hamish was able to accurately

sort words by onset given an -

adult model. Without a model
he frequently made errors
which related to his segmental
difficulties but given targets
that he could realise e.g. /m/,
/d/ he could sort them
reliably.

Hamish was sometimes able to sort
words by coda given a careful adult
model. Visual support was helpful
but he frequently lost focus in
terms of what part of the word he
needed to segment. Without a
model he was not able to sort
pictures with any reliability.

These activities confirmed the findings from the North and Parker assessment. Taken
together Hamish’s performance on input processing tasks was significantly below the level
expected for a child of his age and might have implications for his speech production skills.
For example, Hamish had more success with segmenting onset sounds if the target
phonemes were in his production repertoire but his ability to identify and segment coda
segments was very poor. A phonological process analysis of Hamish’s speech (see section
7.10) indicated limited use of SFWF consonants. Any conclusions about Hamish’s speech
should take into account his processing skills in terms of both input and output

performance.

7.5 Speech output skills T1

Hamish’s speech output skills were assessed using a range of single word tests; the Picture

Naming Task (Stackhouse et al., 2007), the Non-Word Repetition Task (Stackhouse et al.,

4



Chapter Seven. Case study: Hamish

2007) and subtests of the DEAP (Dodd et al., 2002). The single word (SW) analysis was
based on 111 items collected during these tasks (appendix 7.4). The multi-word data are
from the analysis of T1 conversational speech (CS) samples 1-7 (appendices 7.5 to 7.10) and
selected imitated sentences from the Connected Speech Processes (CSP) Repetition Task
(Stackhouse et al., 2007), (appendix 7.11); there are occasional examples from other

conversational speech, which are indicated in the text.

The Picture Naming Task (Stackhouse et al., 2007) allowed comparison of the accuracy of
Hamish’s whole word production with the expected score for a child of his age (see table
7.3); scoring is based on the number of whole words that match the adult target. His
overall score across all word lengths was 1/60 (1.66%), z=-11.93, compared with the mean
score for a 6-year-old of 51.35/60 (85.58%), indicating a severe level of difficulty in
comparison with a typically developing peer group. His scores for 1 syllable (0/20, z=-
14.00), 2 syllable (1/20, z=-11.00) and 3/4 syllable (0/20, 2=-5.04) words were all at a similar

level of difficulty. The one word named accurately was MONEY.

Table 7.3 Hamish: Scores for Picture Naming Task & Non-Word Repetition Task T1

Picture naming task (real words) Non-Word Repetition Task
Word Norms age 6 Hamish’s score | Norms age 6 Hamish’s score
structure years: mean (z-score) years: mean (z-score)
(s.D.) (s.D.)
1 syllable 18.35 (1.31) 0 (-14.00) 16.7 (1.22) 0(-13.91)
(N=20)
2 syllable 17.50 (1.50) 1(-11.00) 16.05 (1.23) 2(-11.42)
(N=20)
3 & 4 syllable | 15.50(3.07) 0(-5.04) 15.00 (2.7) 0 (-5.55)
(N=20)
Total (N=60); | 51.35 (4.22) 1(-11.93) 47.75 (4.22) 2 (-10.84)

Hamish completed the Non-Word Repetition Task (Stackhouse et al., 2007), (see table 7.3).
His score across all word lengths was 2/60 (3.33%), z=-10.84, compared with a mean score '
of 47.75 (S.D. 4.22) for typical 6-year-olds indicating a severe level of difficulty; Hamish
performed equally poorly across all word lengths as can be seen in table 7.3. The credited
non-words were the match to MONEY, (accurate in the naming task) /' mena/ which Hamish
realised as ['meni] which is correct based on consonant production, and / 'terlat/

realised as ['te1la?]; in real word naming Hamish realised the matched word TOILET as

['1o11a?] with consonant harmony.
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The Real Word Repetition Task (Stackhouse et al., 2007) was also completed and Hamish’s
performance was similar to the naming and non-word repetition tasks, with a total score of
1/60 (1.66%), z=-17.59, across all word lengths, compared with a mean of 53.95/60,
(89.91%), S.D. 3.01, for a typical 6-year-old. He scored 0/20, z=-13.81 for 1 syllable words;
1/20, 2=-9.97 for 2 syllable words; 0/20, z=-8.81 for 3/4 syllable words. The one accurately

repeated item was MONEY, which was also the one word accurately named.

In summary, Hamish’s performance across all three tasks, naming and both real word and
non-word repetition were equally poor suggesting that similar motor and perceptual
constraints affected Hamish’s output of both previously known and novel words.
Stackhouse and Wells (1997, p. 47) suggest that this may reflect “generalized articulatory
difficulties” and Hamish’s responses to a stimulability task (see section 7.8) confirmed that
his ability to repeat single segments and CV syllables for sounds not in his inventory was

limited.

7.6 Oro-motor assessment and diadochokinesis (DDK) T1

Hamish’s oro-motor skills were assessed using items from the DEAP (Dodd et al., 2002).
Hamish’s non-speech movements in isolation (for example, tongue elevation) and in
sequences (for example, tongue elevation then blowing) were accurate and performed at
an appropriate rate according to the description in the test manual. There was no evidence

of oro-motor difficulties.

Hamish’s DDK skills were assessed in a non-standardised way through repetition of a
sequence of single segments [p], [t], [k] (see Methods, Chapter Three). He was asked
to do this 10 times after being given an adult model and three practise attempts. Hamish
was unable to produce the sequence accurately at all, unsurprisingly given his difficulties
with the production of velar plosives. Voice and place of articulation were variable'
throughout and his velar plosives were often realised with uvular placement. He frequently

hesitated between segments.

Although articulatory factors in relation to the production of the velar plosive were in
evidence in this task, Hamish’s performance was nevertheless suggestive of difficulties over
and above this constraint. His variable and hesitant output was consistent with his having

difficulties with motor planning (Stackhouse et al., 2007).
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7.7 Phonetic inventory T1

Hamish’s phonetic inventory, based on single word and utterance level analysis, is listed in

table 7.4.

Table 7.4 Hamish: phonetic inventory (consonants) in SW and CS at T1

Bi- Labio- Dental Alveolar Post- Palatal Velar V/p* Glottal
lablal | dental alveolar
Plosive pb t d g ?
Ejective p'
Nasal m n D
Fricative fv d s f h
Approxi- | w 1 J
mant

*V/p: velopharyngeal
Hamish’s vowel inventory included all vowels expected for his accent of English (see
Chapter Three, Methods) except the diphthong [ga]. In this analysis the realisation of /t/
as a glottal stop in SFWW and SFWF positions and the vocalisation of SFWF /1/ to [u]
(Grunwell, 1987) are judged as typical for Hamish’s accent of English.

7.8 Stimulability T1

Stimulability was assessed using the DEAP items (Dodd et al.,, 2002). Hamish was
stimulable for [k] and [s] in isolation and in CV syllables, but not for any other sounds
that were not in his inventory (i.e. [0, z, J, 3 , & 1] and not for those two
phones in VC syllables. Other targets not stimulable in VC were [g] and [f] and although
he had used [g] once in the data he struggled to produce it on demand. There was
evidence of struggle with other sounds in the stimulability task so, for example, for both
[p] and [b] in CV syllables (piE and BuY) his first attempts were realised as [fai]. A
potential difficulty in interpretation of these results is the possible confounding factor of

both (in effect) real and non-words being used as stimuli in the same task.

79.PCCT1

Hamish’s PCC was 31.07% and his PVC was 73.57 %, giving a PPC of 52.32%. Scores were
derived from 112 SW. This PCC puts Hamish’s speéch into the Shriberg and Kwiatkowski

(1982) category of severe difficulties for consonant production (49% or lower).

7.10 Phonological process analysis T1

A phonological process analysis was completed using data primarily from single words and

conversational speech, supplemented by data from imitated sentences. There was
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evidence both in SW and multi-word data of structural and systemic processes, as well as
word level assimilatory errors (see table 7.5). The structural process most in evidence in all
word contexts was cluster reduction; there were occasional examples of final consonant
deletion (although glottal stop realisation was the dominant pattern in coda contexts) and
weak syllable deletion. Systemic processes included glottal stop realisations, velar fronting,
stopping, deaffrication, gliding, and voicing. Hamish also presented with atypical nasal

realisation patterns which are examined in section 7.11.1.

Table 7.5 Hamish: Phonological processes (consonants) T1

Target Hamish’s Target Hamish'’s
(SwW) realisation (conversational realisation
speech, CS)
Structural processes
Cluster TRACTOR [1fe2a’] ANDITINTHISSCHOOL | [?2&~n1? '1™n
reduction (Cs1,T1) di? 'levu]
Final consonant | CARAVAN [thewova~ ] | INTHATCLASS(CS1,T1) | [?1~n” 'ne~ ?
deletion ‘ '1a]
Weak syllable | SPAGHETTI | ['t"s_g_?i] g\gﬁﬁg;ﬁm ['1? wo? 'er?
deletion TiERM (€57.71) "d-r or'n 0? o
t*3"m]
Systemic processes
Target Hamish’s Target Hamish'’s
(SW) realisation (conversational realisation
speech, CS)
Glottal :005 . [wou?] AND [TITAHOUSE(CS7, | [o~n '12 1? o
replacement H:?:_;:Eﬁm ['fe2a ] ;ﬁ)s IS LOOKING AFTER IT I?‘f”?]
[ Pefe?s] (CS 1, T1) [1ii a? 'lu?1™n
a?av €. 7]
Velar fronting | HELICOPTER | [P@la'dpPa_] | ANDTHEN WE WENT [n, n, wi
AGAIN (CS 7, T1) lwe_~n?
a'de_.™n]
Stopping FoOT [bi?] BUT MY DAD GOT A [be ma1
SWORD (i.e. saw) (CS 5, I'd ®#d™" do? o
T1) ol
tod]
Deaffrication [ JELLY ['feli:] I HAD SOME SUGAR [o1i ®? 'do™m
1V_Vll)TH MY CHIPS (CS 2, | foe wibr?
, (.) ma:
I f1Pp1?]
Voicing PiG (b1?] ITWASONERIDAY (CS7, | ['1? wa 'v™n
T tvarder]
Gliding RAIN [we1™n] EDWARD'SROOM (CS 3, | [19gPwa?
) 'wu~m]
Word level assimilatory errors
Reduplication | COMPUTER | ['fupa?a?] | |
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Consonant TOILET ['1o11a?] AND KATIE'SROOM(CS | [&™n (.)
harmony 3,7 'ner?i 'ma~m]

7.10.1 Structural processes 11

The most frequently occurring structural process in Hamish’s speech was cluster reduction
but his speech output as a whole was characterised by simplification processes.
Phonotactic analysis shows that Hamish’s syllable structure was largely CV (?V), CVC (CV?)
and CVCC (CVC?) in monosyllabic words and strings of these syllable types in multisyllabic
words. For example: cAR [da] (CV); cras [fep’ ] (CVC); FROG [fv?] (CV?); jump
[fao~.mp’ ] (CVCC); pviaMas ['la~mije] (CVCVCV); HAIRDRESSER [?='feRa] (PVCV2V).
The realisation of adult targets as a glottal stop was frequent, demonstrating “extreme

simplification” both structurally and systemically (Grunwell, 1987, p. 240).

7.10.1.1 SIWI and SIWW clusters in single words
In the SW sample there were 26 SIWI consonant clusters and 6 SIWW possible, making 30
in all, 2 (7.69%) of which were realised in a typical form. The patterns used by Hamish were

the same for both SIWI and SIWW contexts so they will be discussed together.

o /1/ clusters: Hamish’s realisation of /1/ clusters included the only 2 accurate
examples of clusters in the data set, i.e. /f1/ in FLower ['flavws] and /gl/ in
Gloves ['gla?b.1?], meaning that just 6.66% (2/30) of clusters were typically
produced. Given the rarity of these occurrences both in SW and conversational
speech these clusters could be regarded as “exceptional” forms (Grunwell, 1987 p.
101). The 5 other /1/ clusters were realised as [1] alone, for example, /gl/ in
Gtove [1aip™] and /f1/ in BUTTERELY [baPo.la1] or, with /pl/, as a labial
segment [b] or [w] for example, PLATE realised as [be1?] and AEROPLANE realised

as [ 2ewer~].

e Hamish’s 1 /w/ and 12 /r/ clusters were all realised as [f]; for example, CRAB as
[fep' ], PRAM as [fe"m] and QueeN as [fIin]. This pattern of using a
labiodental fricative for complex targets which had some labial features was

common in Hamish's speech.

e Realisation of /s/ clusters (33.33%, 10/30 of the sample) followed similar patterns
to those already described where, for example, spLAsH (which includes the /1/

segment) was realised as [12?] and STRAWBERRY (which includes the /r/ segment)
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as ['fobil. However, /s1/ in suPPer was produced as [n] in ['ni?p~fa~],
/sp/ was realised both as [b] in spiper ['baides_] and [f] in sponGE [fa™nt’ ].
The cluster /st/ was not elicited in the data sample but in conversational speech
he realised stop T as ['dobr?]. The cluster /sw/ in SWING was realised,
predictably because of its labial features, as [f] in [f1"p]. /sm/ and /sn/ were
realised as single nasal segments so, for example, SNAKE [ne~1?] and sMILE, in a
conversational sample, [ma1u]. The target /sk/ varied so that although it was
fronted as in SCARF realised in conversation as [da?], Hamish realised scHooL as
[1ou_], suggesting anticipatory assimilation of SFWF /1/ which was vocalised.
Hamish also produced scooTer as [ ' fuPa_h], suggesting an interaction between

the cluster target and the rounded vowel resulting in [f].

7.10.1.2 SIWI and SIWW clusters in multi-word utterances

In the conversational speech data there were 13 SIWI consonant clusters and 1 SIWW adult
targets. The realisation of these clusters followed the same patterns seen in the single
word data; /1/ clusters were realised as single lateral segments so, ctAss was [la] and
AEROPLANE ['?g_wa'lei™n] (interestingly this example had a more mature syllabic
structure than in SW, where it was realised as [?2'we1~]). In imitated sentences there was
one example of epenthesis in an utterance produced with a very slow rate and open
juncture, JOHN PLAYED TENNIS realised as ['won (...) pa'ler () 'the“n:i~h], but
there were no other examples of SIWI clusters in multi-word utterances. The /r/ clusters
in CS (and imitated sentences) were realised as [f] or [v] as in ONE OF MY FRIENDS
['wa*n & mo~ 've™ndi?] and AND WE WENT ON A TRAIN [a™m~ mI 've™n? o™n o
'f e.17n]. There were three examples of /s/ clusters which were all realised as a single

segment as in ASPARE ROOM [a 'be vu~m].

7.10.1.3 SFWW and SFWF clusters in single words and multi-word utterances

In SW Hamish realised just one SFWF cluster accurately, /mp/ in JUMP. ELEPHANT may
evidence the realisation of the nasal cluster appropr'lately as nasal plus glottal stop but the
addition of a SFWF velopharyngeal fricative ['?=_ 1a.?ha “n?f)] slightly complicates
interpretation, as does the addition of an extra syllable in SFWF position in plural words
(discussed in section 7.11.2) where SFWF clusters might be expected, for example, LEGS

realised as ['1=:?t_e]. There were two occurrences of nasal plus affricate clusters in

10
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ORANGE realised as [o' ji~n] with FCD, and sponGE [fa™nt’ ] with SFWF stopping. No

SFWW consonant clusters occurred in the data.

In CS SFWW and SFWF clusters were rare apart from AND and WENT which were usually
produced as nasal plus or minus glottal stop as in AND IN THE MORNING WE WENT ON AN
AEROPLANE [#™n (.) '1™n @ 'mo™ni™m! () i 'we™n? o™n o '?¢_wa'ler n].  In other
examples the entire cluster was realised as a glottal stop as in PAST OTHER BATHROOM

['ph a? '®e?s 'balwu~m].

7.10.1.4 Final consonant deletion

Final consonant deletion occurred in just 2 of the 63 (3.17%) possible positions in the SW
sample; both of these were nasals i.e. CARAVAN realised as [thewavA™ ] and AEROPLANE
realised as [Pe'we1r~]. The fact that the vowels were nasalised raises a question about
whether this was truly final consonant deletion since a major feature of the ‘deleted’
segment was realised (Bernhardt & Gilbert, 1992; Bernhardt, 1992a). In conversational
speech there were a few examples of FCD, again with nasal targets as in AND IT MINE realised
as [ n 1?2 ma1:] but in all types of word contexts, the glottal replacement of adult targets

was the major process affecting both SFWF and SFWW segments.

7.10.1.5 Weak syllable deletion

Hamish sometimes deleted weak syllables particularly in SIWI position, for example, in the
utterance, AT THE BEGINNING OF THE SUMMER HOLIDAYS (CS 7), the first syllable of BEGINNING was
omitted (and the velar plosive fronted) ['?2? s 'di“nin v? o 'd_a"me !Powa’de1].
However, weak syllable realisation more often appeared to involve a reduction to a single

syllable with the SIWI onset being retained and SIWW onset deleted. For example,
SPAGHETTI where the /s/ remained evident in the first sound but the velar was deleted
['t7s.e.?i]; GIRAFFE realised as [fa:?], where the SIWI /&/ segment was realised as -
[f] and the SIWW /r/ was deleted. Explanation of this particular example relies on the
observation that affricates were always realised as a labiodental fricative but the post-
alveolar approximant was typically realised as [w] or [v] (and the SFWF segment would

be realised as a glottal stop).

7.10.2 Systemic processes T1

Hamish’s speech production was affected by several systemic processes including glottal

stop realisations; velar fronting; stopping of fricatives; deaffrication; voicing; and gliding.

11
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The overall patterns reflected the simplification seen in the structural elements of Hamish’s

output.

7.10.2.1 Glottal replacement

As previously mentioned, Hamish’s obstruent segments in SFWF position, but also SFWW,
were frequently realised as a glottal stop in both SW and multi-word utterances; examples
occurred with all plosives, fricatives and affricates sampled in the data (see table 7.5). In
the SIWW position the voiced bilabial and alveolar plosives [b] and [d] were often realised
in the target form, as were nasals and approximants. In SFWF positions nasals and bilabial
plosives were the only consonants where the target manner and place were regularly
realised in a target form, for example, SHEEP realised as [fip’ ] and QueeN as [fI:n]; |

GOT ONE OF THEM ONES realised as [a1 'no™? wa™n @ 'le"m 'wa~ns].

An occasional pattern observed in Hamish's speech was the occurrence of glottal stops at a
syllable boundary not as a replacement segment but as an additional one, for example,
GLOVES was realised as ['gla?b 1?] with a glottal stop before [b] (which is the stop
segment used for the adult target /v/). This may be relevant in relation to the discussion
about syllable templates (see section 7.26.1.1.1). Other examples include SLIPPER realised
as ['n1?p"fa~]; ELEPHANT realised as ['?=_1o.?ho."n?f) ], with a glottal stop before

[h], which appeared to be the realisation of the adult target /f/.

7.10.2.2 Velar fronting

The process of velar fronting was examined in single word and conversational speech.

7.10.2.2.1 Single words

Hamish’s productions of velar plosives in SW were fronted in both SIWI and SIWW
positions. There were 9 possible occurrences of /k/ and 88.88% (8/9) were fronted; 5 .
were realised as [d] and 4 as [t], as in cAT [de?] and CATERPILLAR ['the_Paf1_la).
(The ninth token was the /k/ in cOMPUTER which appeared to have been deleted as part of
the weak onset syllable; the word was realised as ['fu?a?a?]). There were 6 possible
occurrences of /g/ and 66.66% (4/6) of these were fronted, as in GUITAR [da'tsa.:].
The other 2 were realised as approximants in TIGER [ 'da1ja] and HAMBURGER [ 2z mbawa].
The entire data sample (SW, conversational speech and imitated sentences) included just
one example of a velar plosive successfully realised in the word gLoves ['gla?b, 1?].

There were no realisations of SFWF velar plosives because all 8 possible segments were

12



Chapter Seven. Case study: Hamish

produced as glottal stops; word-final velar nasals were realised as [n] in 3/4 (75%)

examples, RING was [v1n] and as [p] in SWING realised as [f17p].

7.10.2.2.2 Conversational speech

The patterns of velar production in MWU were similar to those in single words with one
significant difference. Hamish fronted SIWI velar plosives as in KITCHEN, realised as
['di?2:1*n] ['di?n.] and ['t1?:17n] and GoT in the utterance | ot oNE ['ar do?
'wa™n]; in SIWW and SFWF position these segments were realised as glottal stops as in I
LOOK LIKE THAT [1? '1u? la1? weP]. However, in conversational speech he sometimes
used [n] for /g/ and, for example, his realisation of the word GOT varied between [do?]
and [no?]; he also used /n/ in the name KATIE as in AND KATIE’S ROOM (CS 3) [e™n (.)

'ma*m].  These realisations occurred only in high frequency words, particularly

'ner?i
GOT and KATIE (the name of his sister). Data recorded when Hamish was 3;9 included SuN
realised as [nan], cArs as [na], TeetTHas [ni?] and cupas [na?]. Nasal realisation of

velar targets at T1 thus appeared to be a remnant of much wider use of the alveolar nasal.

Although Hamish did not use velar plosives in MWU, on one occasion, where he was
frustrated at not being understood, he attempted to modify his production of the name
KATIE and realised the SIWI /k/ as a voiced uvular plosive [c] in ['ce1?i].  This particular

sequence is explored in more detail later in section 7.11.3.

7.10.2.3 Stopping

The process of stopping was examined in both single word and multi-word utterances.

7.10.2.3.1 Single words

Hamish's realisation of fricatives in SIWI positions in SW varied; labiodental fricatives were

realised as stops in 43% (3/7) of instances (EisH realised as [b1?f 1), FisHiNG as ['be?17n].
and fooT as [bii?]); given the widespread use of [f] as a realisation of clusters and

affricates this was perhaps a surprising finding. Realisation of alveolar fricatives in SIW!I and

SIWW singleton contexts also varied; /s/ was either stopped as in $AUSAGE [t™ 0?s?]

(60%, 3/5) or realised in an immature, affricated form /t”s/ as in seesaw [t sito] and

sANDWICH [ 't se~mbwu?] (40%, 2/5) (Ingram, 1975). There was only one example of a

target /z/, in the word ZEBRA, which was realised as /v./ ['v.®?bal; with the

labiodental realisation possibly anticipating the following bilabial [b]. The SIWI post

alveolar fricative /J/ was realised as [f], for example as in SHARK [fa_:?]. In the few
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SIWW targets /f/ was realised both as [f] in PARAcHUTE ['p fewsfau?], perhaps
influenced by the onset segment, and as a glottal stop in FISHING ['be?1™n]. SFWW and
SFWF fricatives were typically realised as a glottal stop rather than an alveolar or bilabial
stop, for example, KNIFE realised as [na1?] and Houst as [2au?] although occasionally

these targets were also stopped as in GLOVE realised as [1a:p~].

Fricatives in the SIWW position were sometimes realised as stops so, for example, DINOSAUR
['dar“natta”] and TELEwisioN [t_z_lo'bi?e™n] (although note, TELEPHONE
[!'tbelava~m™]) but were more likely to be realised as a glottal stop as in SCISSORS realised

as ['th 1?awa?].

7.10.2.3.2 Multi-word utterances

In CS the data showed similar stopping patterns as in single words although there were
only six instances of /s/ being the target in SIWI position; 66.66% (4/6) were realised as a
stop, for example, AT THE BEGINNING OF THE SUMMER HOLIDAY (CS 7) ['?2? o 'di™n1™n 0? »
'd_a"ma '?owa de1] and 33.33% (2/6) were realised as [t”s] as in | GOT EXACTLY THE SAME
(cs5) [a1 no? 'te~?1i & 't"ser~n]. This pattern was the same in imitated sentences,
for example, the target SAM ATE AN ORANGE VERY SLOWLY was realised as ['d_e™m 'ne~_? o?
o'ji~n wewi '13li] with SIWI /s/ realised as a voiced dental stop [d_]. There were
no examples of SIWW fricative targets in the CS data. The examples in imitated sentences
followed the pattern seen in SW, for example, WE WATCHED TELEVISION ALL DAY [wI 'wo? (.)

'thg_labi?a™n o 'der].

7.10.2.4 Deaffrication

In SIWI position in all types of utterance Hamish realised the affricate /&/ as [f], for
example, Jump as [fao~.mp’ ].  The only exception to this was that in the imitated
sentences the SIWI affricates in the names JANE and JOHN were realised as the labial-velar
approximant /w/. The voiceless segment /ff/ varied between [f] and a stop so that
CHAIR was realised as [de~.] and cHIps (with an extra syllable marking the plural
morpheme) as ['f1?p 1?].  There were very few SIWW targets but /tf/ was realised as
a glottal stop in kiTcHEN ['d1217n].  Hamish’s realisation of /&/ and /ff/ as [f] would
appear to be similar to that of /r/ and /1/ clusters with the labial and continuant features
of the adult targets being realised without the involvement of tongue movement. (Note:

use of the term deaffrication strictly speaking denotes loss of the fricative element as in

14



Chapter Seven. Case study: Hamish

kitcHeN ['d1217n].  Here in this section its use is broader to cover all changes to the

realisation of affricate segments).

7.10.2.5 Voicing

Hamish also showed evidence of voicing processes throughout the data. SIWI voiceless
plosives tended to be voiced for example, PIG realised as [b1?] and TeeTH as [di?] but
there were some examples of emerging maturity, so that although cAT was realised as
[de?], CATERPILLAR was realised as ['tbe_Paf1_1a]. It was not the case that voicing was
the default feature (although this may have been the case at an earlier stage) but that
there was variability in the realisation of voiceless segments which was not predictable by

target or context.

7.10.2.6 Gliding

Gliding of /r/ was fairly consistent as in RasBIT ['weba?] although a labiodental variant

also occurred as in RING [v1™n] and THE SPARE ROOM-EDWARD’S ROOM (CS 3) [o 'be vuo™m

() 'PmPwa? 'wu~m].

7.10.2.7 Vowels

Scrutiny of the data already presented demonstrates that Hamish’s realisation of vowels
was not like that of typically developing children, who have acquired a full range of vowels
by the age of 36 months (Pollock, 2002). A percentage of children who have speech
difficulties present with both consonant and vowel difficulties but the incidence figures
given in studies vary depending on the criteria used. Pollock and Berni (2003), examining
the occurrence of vowel errors in children who had speech sound difficulties (aged 30-81
months), suggested the figure is between 11 and 32%. It is also recognised that problems
with vowels are more likely to occur in children who have severe difficulties with consonant
production (Stoel-Gammon & Pollock, 2008). Difficulties with vowels are associated with
CAS (Pollock & Hall, 1991) and in fact are quoted as being one of the diagnostic markers

associated with this condition (Davis, Jacks, & Marquardt, 2005; Peter & Stoel-Gammon,

2008).

The literature would suggest that the severity of Hamish’s speech difficulty, with multiple
consonant errors and a suggested diagnosis of CAS increased the likelihood of him having

vowel difficulties, and this was indeed the case. As already noted, his PVC in single words
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was 73.06% and he presented with both delayed and atypical patterns of vowel production

(see table 7.6).

Analysis of Hamish’s vowels showed some regularly occurring patterns but overall they
were not predictable. Lowering (with or without accompanying fronting) was the most
frequent process and in the literature is described as the most common feature change
impacting on vowel production (Pollock & Hall, 1991; Reynolds, 2002). The target most
affected by lowering was /&/ which was sometimes perceived as [2], but the realisation
of the vowel was variable. This may have been due to variations in the degree of lowering,
suggesting that Hamish's realisations were unstable; this might be attributed to perceptual
and/or articulatory factors affecting his output. It might also be due to the phonetic
context of the vowel affecting listener perception (Howard & Heselwood, 2013; Howard &
Heselwood, 2002), where potentially small differences in vowel lowering affected

categorical perception.

Table 7.6 Hamish: Phonological processes (vowels) T1

Target | Hamish’s Examples from SW Examples from MWU
vowel realisation
Lowering
/s/ [e] BREAD [fe?fr)]; FEATHER | FRIENDS ['va~ndi?] (CS 7, T1);
['fe~?a™_] EDWARD [@?wa?] (CS 3, T1); LEFT
[1e?] (NS 39)
/o/ [a7] BOOK [ba™?]
/1/ [e] FISHING ['be?17n]; PG
[p~ &?]
Lowering and fronting
/A/ (] otHER ['®Pa] (CS3,T1)
/u/ [3] MOON [m3~n] rRooM ['va™mh ] (CS 3, T1);
sPOON [p3~nh ] (NS 21)
Dlphthong reduction
/ea/ (] AEROPLANE [ ! 2@we1~]; HAIR ['22:2] (NS 18); BEAR [be]
HAIRBRUSH (NS 9)
[ Pe?fa? (fy)]
/av/ [e] MoysE [me~?u_?] MOUNTAINS [ 'me~n?1~ne a] (CS7,
T1); BROWN [f @ n] (NS9)
/au/ [s] stowty ['131i] (NS 27); HOME
[3~m] (conv.)
/18/ [1:] EAR [?1!]
Diphthongisation
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/u/ [au] PARACHUTE [p fewafou?]; | scHool ['laul (conv.)
ROOF [wau?]

Another process which is described in the literature as commonly occurring is the reduction
of diphthongs to a single element. This pattern can be likened to consonant cluster
reduction in that it involves simplification of a complex segmental sequence (Reynolds,
1990). Typically the first element of the diphthong is preserved so that the resulting
realisation is a monophthong corresponding to that initial segment (Reynolds, 2013). This
can be seen in Hamish’s speech output where diphthong reduction affected his production
of several targets (see table 7.6) but the realisation of the vowel was predictable from the
initial vowel of the adult target. One exception to this was where the vowel that was
produced was affected by more than one process so, for example, his realisation of /ea/
as [=] appeared to be linked to his lowering of /&/ (i.e. /es / was simplified to /s/ which
was lowered to [#]).  Another exception was the realisation of /au/ as [3]; the first
element of the diphthong is the neutral vowel schwa which is not used in stressed syllables.
The vowel [3] has the same mid centre placement as schwa and in stressed syllables

appeared to be a substitution for it for example in stowty ['131i] and HOME [3~m].

Contrary to diphthong reduction there were also instances of diphthongisation in Hamish’s
speech with /u/ being realised as [ou]; ROOF [wau?]; PARACHUTE ['p~fewafau?]; this
only occurred before a glottal stop or in an open syllable. Diphthongisation is reported as
particularly occurring with long vowels {Donegan, 2002, p. 15). Interestingly, where the
/u/ was followed by a nasal segment it was realised as a long central vowel [3] as in MOON
[m3a~n] and RooM ['va~mh ]. Directionality was right-to-left, i.e. the vowel change was
linked to the following segment (Bates et al., 2013). This might suggest a context-sensitive
realisation in relationship to SFWF nasal consonants because in other phonetic contexts

there are examples of /u/ being realised in a typical form, TooTHBRUSH as ['du?f a?];

scogoTeras ['fuPa_hl.

Not all of Hamish’s vowel realisations were capturgd by process analysis descriptions, for
example, the realisation of word-final open syllables as in SCOOTER, with the target form
having a neutral schwa, was realised without vowel neutralisation as [a_ h]. This was
another variable pattern so LADDER and ZEBRA for example, were realised as ['1e?:a] and
['v.#Pba] respectively but TIGER and HAIRDRESSER were realised as ['daijs] and

[?='fePa] with an appropriately neutral SFWF vowel. Another distinctive production
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because of the frequency of use of the word was an idiosyncratic production for the word
vou, the monophthong [0:], with omission of the SIWI [j] and lowering of the adult
target vowel. Occasionally Hamish produced an utterance where the vowel did not
conform to any of the patterns described above as in his imitation of /3/ in HURTS in the SI
MY LEFT LEGS HURTS [ 'ma1~ 'le? 'le? 'e:_].

Finally, there was variability in Hamish’s vowel production which was evident both in single
words and multi-word utterances. The realisation of PIG both as [b1?] and [p™ &?] has
already been mentioned in table 7.6 but similarly the vowel in FISH(ING) was realised both as

[e] and [1], ['be?1™n] and [f1?fy].

7.10.3 Word level assimilatory errors

Hamish produced occasional instances of consonant reduplication, and frequent

occurrences of consonant harmony.

7.10.3.1 Consonant harmony

Both in single words and multi-word utterances Hamish’s speech showed evidence of
consonant harmony which usually involved anticipato‘ry assimilation, for example, scHooL
was realised as [1ou_] (already mentioned) and TOILET realised as ['1o11e?].  These

highly immature forms appeared to occur only in high frequency words.

In conversational speech there were frequent examples of anticipatory assimilation across
word boundaries. For example, in AND KATIE’S ROOM (CS 3) realised as [@™n (.) 'ner?i
'ma~m], there was anticipatory consonant harmony in the realisation of ROOM seen also in
the example YOu CAN READ MY BOOK (imitated sentence) realised as ['?eu™n o 'mI mar
'ba?] where the SIWI glide in READ was affected by the onset segment in MY and produced
as [m]. There.were also examples of /n/ for /g/ occurring in imitated sentences, for
example, with the target GOOD GIRLS ARE NiCE, Hamish's first imitation was [ 'wo? 'na ne~?
'nar?], where the first SIWI velar was realised as a glide, the second as /n/ which was
then also added to the vowel onset in ARE, suggesting anticipatory planning for the final /n/
in NICE. He was given the model again and his second attempt resulted in nasal realisation

of both SIWI /g/ targets [nu~? ne~uv¥ o 'nar?].

Other examples occurred in the utterance AND WE WENTONATRAIN [a™m™ mI 've~n? o™n o

'f7e_17n] with consonant harmony at the word boundary between AND and WE (this was
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WE and not an immature pronoun ME) and also the anticipatory realisation of the SIWI

onset of WENT as [v] ahead of [f] in the onset of TRAIN.

7.10.4 Summary of phonological process analysis T1

The phonological process analysis showed the occurrence of a significant number of
processes impacting on the structure and segmental content of Hamish’s speech. His
realisation of adult targets was constrained by simplification patterns characterised by
reduced phonotactic structure and glottal replacement. This was most often in word-final
positions but within-word obstruent segments were also frequently realised as a glottal
stop. A labiodental fricative [f] was used for the post-alveolar fricative, affricates and
consonant clusters which had features of labiality; this further reduced the range of

contrasts signalled in Hamish’s speech.

The presence of vowel processes was an important factor in Hamish’s speech production.
The effect of atypical vowel on intelligibility is significant (Speake et al., 2012) and
variability in vowel realisation was another potential source of confusion for listeners.
However, this analysis so far had not captured all the data which might be important in

providing a full description of Hamish’s speech patterns.

7.11 Features not captured through phonological process analysis T1

The assessment process revealed that there were other features of Hamish’s speech which
could not be accounted for through a traditional phonological process analysis. These
features were examined through further analysis of which included exploration of his
nasalisation patterns and the production of morphological markers. In addition, variability,
voice quality and word juncture behaviours in multi-word utterances were considered with

a view to understanding factors which might impact on the intelligibility of his speech.

7.11.1 Nasalisation patterns

Nasalisation patterns were examined in single word and multi-word utterances.

7.11.1.1. Single words

In the single word data Hamish showed two types of atypical nasalisation patterns which
occurred in particular contexts; the first was the production of a velopharyngeal fricative at
the end of a word after a glottal stop, which occurred 7 times, for example, FisH realised as
[f1?f)] and BRIDGE also as [f1?f)]. There was an example of nasal emission once with

the SFWF alveolar nasal target in JAM realised as ['fews™_1f]. The second context was
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with nasalisation of a vowel where an oral airstream would be expected, for example, CHAIR
realised as [d&~_]. Both types of nasalisation patterns occurred only in words where the
adult target word contained fricative or affricate segments, apart from the word BREAD

realised as [fe?fry].

7.11.1.2 Multi-word utterances

Similar patterns were noted in multi-word utterances although in conversation only one
occurrence of the velopharyngeal fricative was heard, at the end of the utterance TWO TIMES
TO FRANCE (CS 7) ['du 'thar™m1? du 'f'a"n?fj]. Nasalisation of the vowel was more
common in the conversational data sample, for example, AND IT-IT A HOUSE (CS 7) realised as
[an '1? 1?2 o '2a”u?]. In the imitated sentences both patterns occurred. For

example; ALICE PUT GLOVES ON HER HANDS realised as [ ' 22112 bu? '1a?1? o™n o~ 'e™nfn];

JOHN coLLecTs STAMPS ['wo™in o'le? 'de™n?f)]. Nasalisation of the vowel was evident

in FISH in the sentence THE BROWN BEAR EATS FisH [0 'f #™n () 'be i? 'b1~] andin the

word SQUARE in THIS SHAPE ISA SQUARE [v1? 'ferp 1? o 'fae~!].

There were very rare examples of nasal turbulence in utterances where its occurrence was
not apparently linked to affricate or fricative targets. For example, UNDER MY BED (I) GOT A
MATTRESS, realised as ['a™no™ me 'be™? no~? o~ fii! 'me~ () ve]. Here Hamish
produced a long velopharyngeal fricative between GOT A and MATTRESS. This may have been
the result of a timing issue in coordinating velopharyngeal closure during the transition

from the vowel in A and the SIWI bilabial nasal in MATTRESS.

This atypical pattern was not produced universally; it occurred in 12.6% (14/111) of single
words, in 20.26% (14/69) of those that had possible fricative or affricate adult targets.

However, its occurrence was frequent enough to be of interest.

7.11.2 Morphological markers

The relationship between the development of phonology and morphological markers is
well documented (Johnson & Morris, 2007) and children with speech difficulties frequently
present with immature morphology (Hoffman & Norris, 2002). Difficulty in the realisation
of morphemes in the coda position is thought to be related to the complexity created by
their presence, for example, plural “s” or regular past tense “ed” (Theodore, Demuth, &
Shattuck-Hufnagel, 2012) although in young typically developing children there is a

suggestion that phonological complexity is not the only factor since 2-year-olds realise
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plural “s” sooner than third person singular “s” (Theodore, Demuth, & Shattuck-Hufnagel,

2011).

Hamish showed an unusual pattern in that he added an extra syllable to denote both
plurals and past tenses. Examples of plurals include, in SW, GLOVES realised as
['gla?b_ 1?], siscurts as ['b12na~(?)s~n] and scissors as ['tiPawa?] (the plural
implied by “a pair” of scissors). The target pviamMas [' la~mi ja] showed what appeared to
be an interaction between several processes; Py /pa/ omitted through weak syllable
deletion; J1aMaAs /' gamoz/ realised as ['1a™mil; [jo] added to signal plurality. Examples
from the CS data include cHips [ f1?p1?], which was also elicited in the naming task, and
MOUNTAINS ['me~n?17ne a]. Inthe imitated sentences there were two examples of plural
nouns imitated without an extra syllable (but not with a plural “s”) but otherwise Hamish
usually signalled plurality with an additional syllable. For example, in the phrase ALICE PUT
GLOVES ON HER HANDS he firstly used an extra syllable in the target GLOVES but then in the

target HANDS produced a SFWF velopharyngeal fricative ['?2112 bu? '1a?1? o™n o~
'e~nfy 1.

When signalling past tenses, production of an extra syllable was not consistently applied
but it occurred frequently enough to be recognised as a pattern. Hamish used high
frequency past tenses such as WENT, WAs and GOT but for regular verb forms ending in -£D
and for lower frequency irregular verbs he tended to add the extra syllable as described.
An example is given in Extract 7.1, where LOST is realised as [luwi?], DrRew as ['fowi?]
and woN as ['wi~ne~_]: these immature forms “losed” “drawed” and “winned” were
realised with an extra syllable to indicate tense. Hamish also did this occasionally in

imitation, for example, THEY ARGUED ALL DAY was realised as [de™m (.) 'Paduvi? ol

der].

Extract 7.1

1.1 H. Well we losed this week
[wa~ 'wi luwr? 'd1? 'wi?]

1.2 H. We drawed last week
[wi 'fowi? la? 'wi?]

1.3 H. And last week after that we losed and we winned
['le"n () 'la? wi? 'a?e '0e? wi 'luwi? #™n wi 'wi~ne~_]

Grunwell (1987) discusses syllable addition in the context of reduplication describing how

very young children may reduplicate syllables in target single syllable words; this may
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particularly be seen in children who delete SFWF segments with the second syllable in
effect (by implication) acting as place marker for the missing phone. Although in the
context of plurals and past tenses Hamish is not reduplicating syllables, he is adding an

extra syllable to signal meaning.

7.11.3 Variability

Hamish’s speech production showed variability across all types of utterances (see table
7.7); examples included sock being realised as [do?f) ] and ['tto?p ?]; in both instances
the SIWI alveolar fricative segment was stopped, once with a voiced plosive and once with
a voiceless aspirated one. In the first example the SFWF glottal stop was followed by a
velopharyngeal nasal and in the second the glottal stop was followed by another VC syllable
(vowel plus glottal stop), possibly an erroneous pluralising of the singular target. Variation
in word onset position was typically related to voicing or manner of articulation (as with
BATHROOM realised as [' fa?vu™m] and ['ba?wu~m]; variation in coda position was more
related to the presence or absence of velopharyngeal fricatives (as with KNIFE realised as
[nd1?] and [na12fy ]. His variants of a particular token usually included one which was

more typical of patterns seen in young children with immature speech.

Table 7.7 Hamish: Variability in speech productions T1

Target Realisations

BOOK (SW) [ba"?]; [ba?n_:]

FEATHER (SW) ['fe~?a”.]; ['be?:ia~n?]; ['fea]
KNIFE (SW) [na1?2]; [nai?fy]

SOCK (SW) [do?fy]; ['ttoPo 2]

PIG (SW) [b1?]; [p~ &?]

KITCHEN (Conversational speech) ["di?r~n]; ['di?n 15 ['th1?17n)
BATHROOM (Conversational speech) | [!fa?vo™m]; ['ba?wom]

Hamish's variability was not typically related to any obvious factors so, for example, it was-
not possible to predict his realisation of the examples given nor did he produce sequential
attempts to get closer to the target. The one exception in the data was the production of
the name KATIE towards the end of a conversation where Hamish was frustrated by not
being intelligible. Three turns before this example began he had said ['ne~1?2v"i] and
not been understood; his first attempt in this sequence included one of the only velar
plosives in the data which was produced as voiced and strongly articulated in line 2.1
['ge.1?i]. In his next attempt he returned to his default realisation in line 2.3 ['ne~1?i]

but then attempted the velar again when he produced a uvular plosive in line 2.5
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['Ge1?i]. Having successfully realised a segment with a back articulatory position he

repeated this once more in line 2.7 (these data are given in full in Extract 7.2).

Extract 7.2
2.1—H. It a (x) Katie

(12 0 (wi) () 'de_1?i]
2.2 J. It stays here?

2.32H. X X X no. You know Katie
[XXX (.) ne~u (.) u nit 'ne~1?i]

2.4 J. Mm

2.5—H. Katie

[fcer?il

2.6 J. Yeh

2.7—H. Katie in that class
[‘cer?i 1™n 'ne? la]

7.12 Speech behaviours in multi-word utterances

Hamish’s speech production was examined in conversational speech and imitated
sentences. Firstly, through carrying out an assessment of the characteristics of his speech
at word boundaries and how this compared to the multi-word utterances of other children
of the same age; secondly, through an exploration 6f some observations of the prosodic

aspects of his multi-word speech.

7.12.1 Word juncture in multi-word utterances T1

Hamish’s use of assimilation, elision and liaison, and close versus open juncture was

examined in sentence repetition and in conversational speech.

7.12.1 1 Sentence imitation

The Newton Sentences Connected Speech Processes (CSP) Task (Stackhouse et al., 2007),
(see table 7.8) was carried out to examine word juncture behaviours in imitated sentences.
The task was significantly affected by the pervasive realisation of SFWF consonants as
glottal stops which left limited opportunities for typical word juncture behaviours. Typical
adult speakers may use a glottal stop for SFWF /t/ but Hamish’s glottal replacement
affected the majority of SFWF segments.

The only connected speech process that Hamish used frequently during this task was
liaison. Although this occurred less frequently than in the speech of the age matched
children, he was using both the palatal and labial approximants appropriately; the post-

alveolar approximant was realised as a [w] but also was used in appropriate contexts.
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There were also two examples of elision with SFWF [d]: FOUND PRESENTS realised as ['pe:™n
'fe_?o~n?] and GoLD BOX realised as [dou: 'bp?1?]. Both of these examples are where
[d] formed the second element of a nasal or approximant cluster, [nd] and [1ld]

respectively.

Table 7.8 Hamish: Scores on Connected Speech Processes (CSP) Repetition Task T1

Score expected at | Hamish’s score | Examples of Hamish’s realisations

age6 (target word boundaries are

underlined)

Assimilation

t# 91.57% 0%, (0/4) SHECUIMYHAR [i 'dA? ma™
| 2&:2]

n# 77.48% 0% (0/4) JOHN PLAYED TENNIS [ 'wo™n (.)
'paler (.) 'the™ni~h]

d# 38.1% 0% (0/4) GOODGIRLS ARENICE ['nu~? 'ne~uv
o 'nar?]

#f 74.16% 0% (0/2) MARY’S SHOES ARE CLEAN [ 'me~wi
'Tu?1? a 'viin]

Elision

Ct#C 84.54% 0% (0/4) MY LEFTLEG HURTS ['ma1~ 'le~?

1e~? e ]

Cd#C 59.83% 0% (2/10) SAM LOVEDTO DANCE ['de™n '1a? o
'da~n]

Lialson

j-liaison | 88.44% 50% (2/4) HE GAVE MEABANANA [i 'der miio
'na~'na~ ]

w-liaison | 93.47% 50% (1/2) SOME SMOKE BLEW OUT OF THE CHIMNEY
[6a™n 'mou? 'bluv au? 0? A
lorm:i]

r-liailson | 88.36% 75% (3/4) (/r/ | YOU MUST STIRIN THE SUGAR

realised as [w] [07mr 'deiW 17n & 'fu.?e.]

Articles

Indefinite | No norms given 0% (0/2) SAM ATE AN ORANGE VERY SLOWLY
['d_e™m 'ne~_? a? o' j1™n wewi
11311]

Definite | No norms given 0% (0/2)? | GAVE THE ELEPHANT A BANANA [a1

'der o 'P@la?1 no 'na~'na~]

7.12.1.2 Word juncture in conversational speech

In conversational speech there was evidence that Hamish was also using liaison, as in SHE IS
LOOKING AFTER IT ['iie? 'lu?1™n 'aPe% &,_?], with /j/-liaison between sHE and Is, and
/w/-liaison between AFTER and IT. However, there was no other evidence of the between-

word processes of assimilation or elision found in typical speech, and frequent use of open

juncture was characteristic of his speech. This could be largely attributed to the high
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occurrence of SFWF glottal stops already described with its impact on the realisation of
obstruent consonants and thus open juncture affected not only word boundary contexts
but also syllabic boundaries within words. This resulted in more widespread prosodic

disturbances which are described in the next section.

7.12.2 Prosodic characteristics

In conversation, as in sentence imitation, one of the striking features of Hamish’s speech
was the impact on his prosody of the pervasive use of glottal stops as realisations of the
majority of within-word and word final obstruent segments. This interaction between
prosodic and segmental features gave the impression of a rather staccato style of speaking.
However, open juncture also occurred at word boundaries where assimilation or liaison
might occur in typical speakers and not every instance was marked with a glottal stop.
There were also examples of utterances where Hamish'’s use of stress, rate and rhythm was
entirely appropriate and at times he showed a level of sensitivity and skill in manipulating
suprasegmental features. Examples of these behaviours can be seen in the following
Extract 7.3 (CS 7, appendix 7.10). Open juncture is marked O and close juncture C, after
Wells (1994).

Extract 7.3 Holiday

0O 0 O 00 ©O 0O 0O O o)
7.3.1-H, It was on Friday at the beginning of the summer
0O O 0O O ©

holiday and everybody else was here
['1? wo 'p™n 'vaider '22? & 'di"ni™n p? & 'd_a~ma 'Powa der n,
2 _?ibo?i '?e_u? wo? '1:?]
7.3.2J. Oh-so you missed the end of term did you?

~J

.3.3 H. Yeh
3.4 J. Yeh
O O 0 O O O
7.3.5-H. No-it was beginning of the term
['no~u '1? wo? 'er?(.)'dr*n1"n o? & 't"a™m]
7.3.6J. It was at the beginning?

7.3.7H. Yeh

7.3.8J. OK
0O C C o C O C o

7.3.9—H. And in the morning we went on an aeroplane
[e"n (.) '1™n a 'mo™n1n: () i 'we™n? o™n & '2g_wa'ler™n]

The beginning of the extract (line 7.3.1) began with an utterance which had open juncture

at each word boundary, which gave the impression of a slightly slowed speech rate
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followed by a staccato sounding stretch everybody else was here which
demonstrated the impact of pervasive glottal stop replacement. It also showed open
juncture at syllable boundaries, affecting the integrity of the word everybody.
Examination of the extract reveals that occurrences of close juncture are mainly within
words where nasal or approximant segments are realised at syllable boundaries. For
example, summer holiday (line 7.3.1); in the morning (line 7.3.9). This was
particularly so in the high frequency word combinations in the, realisedas ['1™n a]
and on an, realised as [p™n a]. The presence of nasal segments did not invariably
lead to close juncture as with the word boundary between beginning and of which

was realised with open juncture on two occasions (lines 7.3.1 and 7.3.5).

Use of open juncture meant that Hamish's speech rate could be perceptually slow but he
also showed frequent pauses which had a longer duration than those which typically
appear in word boundary contexts. This appeared to be related to linguistic context where
in narrative speech he was recalling, describing and retelling events in an appropriate
sequence; an example is given in Extract 7.4. Hamish’s narrative was characterised by
frequent, sometimes quite lengthy pauses both between and within words while he
recalled what had happened and described it. Note for example, the pauses in line 4.4 and
in MATTRESS (line 4.6) where there was a 0.6 second pause between the two syllables and
SLEEPOVER (line 4.3) where the pause was slightly shorter. Guo, Tomblin and Samelson
(2008) suggest that silent pauses in the speech of typical children are most likely to occur at
phrase boundaries so in this respect Hamish’s use of pauses may be unusual. However, in a
case study of a child called Zoe who had speech difficulties, Wells (1994) reported this type
of within-word pausing used by Zoe at turn-end, for example, she realised the word
CUPBOARD with open juncture mid-word. He suggested that this may reflect an immature

pattern since very young children may not have established adult-like stress patterning.

Extract 7.4: Hamish: Pauses in narrative speech T1

We went to (?town) in (the) (.) after Friday morning

And then (1.4) we (0.9) done the (XX) at home

Then Austin comed (0.5) come for a sleep (.) over

And then (1.3) and after then (.) we went (1.0) to
co’s (1.0)

And (.) when Austin comed we maked a big (0.6) nn (.)
t under my bed

nn (.) what Austin had to do and I got a (1.3) little

(.) under my bed got a (.) ma (0.6) tress

e

e

Lo U~ o IY SN SO SN N
AD U S W
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4.7 And I (will) pull that out and Austin (.) and Austin nn
{(0.5) Austin (0.98) was sleeping on (.) there (.) I was
sleeping on the top

(Note: all times given in seconds; (.) denotes pause of under 0.5 seconds).

Another situation where Hamish’s speech rate was perceptually relatively slow because

there were frequent pauses was in sentence imitation task. There were several examples

of Hamish pausing, thus creating atypical open junctures at word boundaries, for example,

WE WATCHED TELEVISION ALL DAY was realised as [wI 'wo? () 'tbe_lsb1?a™n o 'der] witha

pause between WATCHED and TELEVISION. With the item JOHN PLAYED TENNIS, realised as

['wp™n (1.4) pa'ler (..) 't* n1~h] each word was produced separately with a long

pause between JOHN and the consonant cluster [pal/] onset to PLAYED. It appears that the

pause preceding the consonant cluster may have facilitated Hamish’s attempt at realisation
of both of the consonant segments in the aduit target, possibly by allowing more planning

time. This is one of the few SIW! consonant clusters in the data.

7.13 Voice quality T1

One further observation of Hamish’s speech was that his voice quality was a little breathy
and hoarse. This was not a major clinical feature but it has been reported in children who
have CAS and is considered indicative of coordination and motor planning at a laryngeal

level (Davis, Jakielski, & Marquardt, 1998).

7.14 Summary of findings T1
Hamish'’s input processing skills and speech output skills at T1 were summarised as follows:
(see also his speech processing profile in appendix 7.2 and 7.3 for the mapping of this

profile to the speech processing model).

e Input processing skills were limited: able to identify word onsets if targets within

production repertoire but identification of coda segments very poor

e Able to identify pictures when given segmented phonemes (e.g. p-i-g) suggesting
phonological representations “good enough” for recognition (already evident in

good receptive language skills)

o Discrimination between sequences of sounds in real words better than in non-

words; discrimination between single sounds better than sequences
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Performance on input tasks affected by output difficulties: not able to inhibit

rehearsal
Able to segment words into syllables (clapping) but not phonemes

The Picture Naming Task, Non-word Repetition Task and Word Repetition Task
showed similar levels of severely impaired performance across all three types of

stimuli
No evidence of oro-motor difficulties
Impaired performance on DDK task suggested difficulties with motor planning

Limited stimulability for sounds not in phonetic inventory both as single segments

and in CV syllables
Very low PCC in SW data, which was reflected in MWU

Restricted system of SIWI phonemes; very restricted SIWW and SFWF consonant

systems

Pervasive effects of structural and systemic simplification and glottal replacement

in all types of context
Some emerging sounds in data i.e. /s/ and possibly /1/ clusters, mainly in SW

In multi-word utterances (but not SW) there was evidence of the alveolar nasal
occurring in SIWI position of high frequency words which appeared to be a residual

pattern from when Hamish was younger

Vowel realisation affected by several processes including lowering,

diphthongisation and diphthong reduction

Unusual use of velopharyngeal fricative in SFWF positions and nasalisation of

vowels in CV words which had an adult target of SIW! fricative or affricate
Variability with repeated naming of tokens both at SW level and in CS

Unusual use of an extra syllable for plural and past tense morphemes
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e In multi-word utterances word juncture was affected by glottal stops and the only
connected speech process in evidence was liaison; there were frequent pauses not

predictable by context

It appeared that Hamish had difficulties at all levels of both input and output processing
which impacted on his speech production in all contexts. However, relationships between
processing levels are likely to be complex. For example, Hamish's difficulty in identification
of segments in a coda position in an input task might be influenced by his inability to realise

these targets in output or vice versa.

The impact of these difficulties on Hamish’s intelligibility as experienced by the listeners

who participated in the study was explored.

7.15 Intelligibility T1

Hamish’s intelligibility was measured through listener responses to an orthographic write-
down task for single words, imitated sentences and conversational speech (as described in
Chapter Three, Methods); results are presented in table 7.9. Stimuli from Hamish’s speech
output that were presented for intelligibility rating are given in full in appendix 7.12 and in
tables 7.15, 7.16 and 7.17.

Table 7.9 Hamish: Intelligibility outcomes T1: Percentage (and number) of items correctly
identified by listeners

Data type Mean% | S.D.% Minimum score | Maximum score
(No.) (No.) % (No.) % (No.)

Single words (max no. = 13.33 10.86 0(0) 40 (4)

10) (1.33) (1.08)

Imitated sentences (max | 25.69 12,57 8.00(2) 56.00 (14)

no. = 25) (6.42) (3.14)

Conversational speech 45.30 13.52 10.00 73.33

(max = 100%) -

Analysis of results using the Wilcoxon Signed Ranks Test demonstrated that the listeners’
identification of Hamish's single words was significantly poorer than that of multi-word
utterances. There were significant differences between SW and imitated sentences (Z=-
6.246, p<.0001) and between SW and conversational speech (Z=-7.038, p<.0001). There
was also a significant difference between imitated sentences and conversational speech,
with conversational speech being the more intelligible type of utterance (Z=-6.354,

p<.0001).
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The range of listener responses for multi-word utterances was wider than for single words
(range 0-4/10). The lowest percentage score for an individual listener for imitated
sentences was 8.00% of words and the highest was 56.00%. The lowest percentage score

for a listener for conversational speech was 10.00% and the highest was 73.33%.

In terms of the individual stimuli items, in SW FEATHER, FISHING, SWING and TOOTHBRUSH were
least well recognised, with no listeners identifying any of them; SPIDER was best recognised
with 40/66 correct responses. The least intelligible imitated sentence was YOU MUST CLEAN
YOUR TEETH with 0.30% of words identified (1 of 330 words in the whole sample was
correctly identified). The most intelligible was HE GAVE ME (A) BANANA with 60.91% of words
identified. In conversational speech TWO TIMES TO FRANCE was least intelligible, with 8.33% of
words identified; the best was | WENT ON HOLIDAY with 71.21% of words correctly identified.

These intelligibility results are discussed in section 7.26.5.

7.16 Intervention T1 (6;7) to T2 (7;7)

Between T1 and T2 an intervention plan was devised and delivered (see table 7.10); Hamish
was seen at school weekly in term time for 26 individual speech and language therapy

sessions through the year.

Table 7.10 Hamish: Intervention targets T1 to T2

Target Ratlonale
1. Perception of SFWF consonants in Hamish was not able to reliably
VC syllables and words identify SFWF consonants without an
adult model
2. Production of SFWF consonants in Hamish was not producing SFWF
VC syllables and words obstruents in his speech
3. Perception and production of /s/ /s/ clusters were stimulable with a
clusters (sm, sn, sl) good quality /s/ produced (whereas
/s/+ vowel was not).
4. Production of CVCV words (paper, Hamish frequently glottalised the
tidy, funny, morning etc) second consonant in CVCV words:
the aim was to produce both
consonants without a glottal stop.

Hamish’s tolerance for intervention activities was limited at the start of the year but this
did improve and his ability to remain focused was observed to improve. (Distractibility
usually manifested itself through him initiating conversation). None of the targets were
easy to achieve and other activities such as syllable clapping and rhyme games were
regularly included so that Hamish could achieve success; he also enjoyed repetition of CV

syllables such as those from the Nuffield programme (pea/tea; bow/buy; pear/fair) where
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he could have some independence and fluency in the task. It proved difficult to establish
reliable follow-up to intervention sessions; a school based teaching assistant was working
with Hamish to support his much delayed literacy skills but was not able to attend sessions.
Her time with Hamish was, therefore, used to develop vocabulary skills in association with
sound-symbol correspondence and learning to read high frequency words. Hamish’s family
were very supportive but it was not possible to arrange regular attendance of a family
member at sessions. During sessions Hamish made some progress; his ability to
discriminate and produce SFWF consonants and /s/ clusters improved in practise but there

was no evidence of generalisation to spontaneous speech.

7.17 Assessment at T2 (age 7;7)

Twelve months after the first assessment at T1 Hamish’s input processing skills and speech
output skills in single words and multi-word utterances were reassessed (see appendix 7.13
for his new speech processing profile and 7.14 for the mapping of this profile to the speech
processing model). The aim of this reassessment was to collect sufficient data to describe
any significant changes in Hamish’s skills and also to examine his intelligibility at T2 as

judged by the listeners (see Chapter Three, Methods).

7.18 Input processing skills T2

The investigation of Hamish’s input processing skills included assessment tasks from

Stackhouse et al., (2007) and other, non-standardised activities.

Hamish’s speech perception was examined again through the judgements of
same/different SFWF single feature and /s/ cluster sequences in real words and non-

words, for example, lot/loss; vot/vos; lots/lost; vots/vost, (Stackhouse et al., 2007).

The overall score was 27/36 compared to a score of 35.25/36 (S.D. 0.79) for a typical 7-
year-old, z=-10.44 indicating a severe level of difficulty. This z-score was much lower than’
at T1 (because the skills of typical children were better at age 7 than at age 6) when overall
number correct was 24/36, z=-1.86. Hamish’s responses were slow and he was observed to
use rehearsal as a strategy; the limited accuracy of his production is likely to have
contributed to his poor performance in this perception task because he was reflecting on

his own inaccurate output rather than the aduit model.

When the overall score was broken down to examine the discrimination of single feature

and cluster differences in real and non-words, it appeared that Hamish had particular
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difficulties in discriminating cluster sequences in real words, 4/9, z=-9.79 (T1 z=-0.65). At
T1 he had found cluster sequences in non-words most difficult. The z-score for these
stimuli was now -1.2 (T1 z=-3.51). Scores for single feature discrimination were z=-3.77 (T1
z=-1.85) for real words and z=-2.0 (T1 z=-0.95) for non-words. Because the real word
cluster sequence discrimination was so poor, overall real words were less well judged (z=-

8.86) than non-words (z=-3.2) which was the opposite of the outcome at T1.

The accuracy of Hamish’s phonological representations were examined using a
mispronunciation detection task (Stackhouse et al., 2007); this task was not done at T1.
The task involves the child looking at a picture and judging whether the word heard is an
accurate realisation of the target or not, for example, CATERPILLAR is given both accurately
and as /'kepatila/, with metathesis; BUTTERFLY is given accurately and as /'batafai/
with cluster reduction. Hamish’s overall score across all word lengths was 111/120, z=-
1.16, compared with a mean score of 114.7/120 for typical 7-year-olds, and was in the
normal range. His scores for 1 syllable, z=-0.12 and 2 syllable. z=-0.71 word were also in
the normal range. His score for 3/4 syllable words (z=-1.74) indicated a mild level of
difficulty. His errors involved three acceptances of metathesis (for example, accepting
/gepkeru/ for KANGAROO); two acceptances of changes in place of articulation (for example,
accepting /jif/ for LEAF); one change in manner of articulation (accepting /maut/ for
MOUSE); one change in voicing (accepting /giffn,/ for KITCHEN); on two occasions he

rejected a real word, FISHING and CARAVAN,

Comparison of the results on these two very different tasks suggested that Hamish’s
underlying phonological representations, with the visual and semantic support of a picture,
were good enough to make fine-grained judgements of accuracy. However, he found it
more difficult to manage the task of comparing two similar words or non-words with
auditory inpuf only, and his strategy of using rehearsal to remember the words long.
enough to make a judgement actively interfered with accuracy. By T2 Hamish’s
phonological awareness skills in activities such as identification of coda were improving, for
example, given a choice of 2 sounds he was better able to say which one was at the end of
a given word, but he was inconsistent in his responses, and still heavily reliant on adult
support in terms of keeping focus on the coda of words rather than the onset, and

repetition of stimuli.
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7.19 Speech output tasks T2

Hamish’s speech production was reassessed with the aim of explorjng what changes there
had been in the period between T1 and T2. Given the difficulties, as described, in
establishing regular practise between the weekly speech and language therapy sessions,
and observations of limited goal generalisation during intervention, it was predicted that
test results would show little improvement. Hamish’s speech output skills were reassessed
using the same range of tasks as at T1. Single word tests; the Picture Naming Task
(Stackhouse et al., 2007) and subtests of the DEAP (Dodd et al., 2002) giving 101 items
collected from these tasks for single word (SW) analysis compared with 111 at T1 (the DEAP
Inconsistency Assessment was not repeated) (appendix 7.4). Real word and non-word
repetition tasks were not repeated. The multi-word data are from the analysis of T2
conversational speech (CS) (appendix 7.15) and selected imitated sentences from the
Connected Speech Processes (CSP) Repetition Task (Stackhouse et al., 2007), (appendix

7.11); there are occasional examples from other conversational speech, which are indicated

in the text.

Hamish’s performance on the Picture Naming Task (Stackhouse et al., 2007) was scored and
compared to that expected in the speech of typical 7-year-olds; scores were also compared
with T1 (see table 7.11). Hamish’s overall score across all word lengths was 1/60 (1.66%),
2=-13.53. His total correct was the same as at T1 but the z-score had worsened (as with the
input skills, age matched peers were performing better at age 7 than at age 6). This was
true for all word lengths and the only word realised with complete accuracy was MONEY as it
had been at T1. All results continued to indicate a severe level of difficulty and the

prediction of little progress held true on this assessment of whole-word accuracy.

Table 7.11 Hamish: Scores Picture Naming Task T1 compared with T2

Word structure | Hamish’s scores (z- Hamish’s score (z- Norms age 7 years:
score) T1 score) T2 mean (S.D.)

1 syllable (N=20) | 0 (-14.00) 0(-15.66) 18.8 (1.20)

2 syllable (N=20) | 1(-11.00) 1(-13.63) 18.45 (1.28)

3 & 4 syllable 0(-5.04) 0(-7.27) 16.95 (2.33)

(N=20)

Total (N=60) 1(-11.93) 1(-13.53) 54.2 (3.93)

Although the overall scores on the naming task had not changed, segmental leve! analysis
did demonstrate a small amount of progress. Hamish’s PCC was 37.71% and his PVC was
83.33% (PPC: 60.52 %) compared with PCC 31.07% and PVC 73.57% (PPC: 52.32 %) at T1.
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These changes are summarised and described in following sections; 7.21, 7.22 and 7.23.
Hamish’s phonetic inventory for consonants was unchanged; with the emergence of the

diphthong /&a/ his vowel inventory now included all vowels typical for his accent.

7.20 Oro-motor assessment and diadochokinesis (DDK) T2

It had previously been established that Hamish did not have oro-motor difficulties. By
contrast, his responses to a DDK task indicated that his underlying motor planning
difficulties were unchanged and still significant. He still had great difficulty in producing
any accurate repetitions of [p], [t], [k] and his fluency was impaired with slow and

hesitant attempts.

7.21 Phonological process analysis T2
A phonological process analysis was again completed using data primarily from single
words and conversational speech, supplemented by data from imitated sentences where

appropriate.

7.21.1 Structural processes T2

Structural processes in Hamish’s speech were essentially unchanged. There were a few
examples of the realisation of a SFWF nasal in single words which had been deleted at T1
(see table 7.16) and one example of a SIWI consonant cluster. This was /pl/ in the word

PLATE realised as [p~ ler?].

There was a single example of structural development where a previously omitted
consonant in a word initial unstressed syllable was realised in the imitated sentence saM
LOVED TO DANCE, TO was realised as [a] at T1 but as the appropriate [ta] at T2. However,
in conversational speech there was no evidence of any positive structural changes affecting

Hamish’s speech.

7.21.2 Systemic processes T2

The changes in Hamish’s single words, which resulted in changes to PCC and PVC, were
mainly in two areas; firstly in the realisation of SIWI vbiceless plosives and secondly in the
realisation of vowels. There were also a small number of changes in manner of articulation
in individual words but these were not generalised patterns of change, for example a
reduction in stopping, {see table 7.12). Changes in consonant voicing and vowel realisation

were seen to a much lesser degree in multi-word utterances than in SW.
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Process(es) T1 Target word Realisation | Realisation T2 | Change(s) T2
T1

Voicing of SIWI PARROT ["bewi?] | ['ph ®va?] Voicing matches

plosive; neutralised | ['pziat] adult target

vowel not realised

in coda syllable

Voicing of SIWI PIG [p1g] [br?] [ph 1?] Voicing matches

plosive adult target

Stopping of FISHING ['be?1~n] | ['f1?217n] SIWI fricative and

fricative; lowering | ['f1S17p] vowel realisations

of vowel; glottal match adult target

replacement;

fronting of velar

nasal

Lowering of vowel | Book [buk] [ba™?] (bu?] Vowel realisation
matches adult
target

Diphthong HAIRDRESSER [22'fe?a] | [Pea'fe_?a] | Vowel realisations

reduction; [heo'dissa] more closely

lowering of vowel match adult target
although second
vowel slightly
lowered /e_/ &
schwa not used in
final unstressed
syllable

Diphthong AEROPLANE ['Pewe1~] | ['Peawaler~n] | All target vowels

reduction; WSD; ['easople~in] realised; syllable

CR; FCD structure
accurate; SFWF
consonant
accurate

Diphthongisation | rooF [auf] [wau?] [wu?] Vowel realised

appropriately as a
monophthong

Voicing changes resulted in Hamish’s realisation matching the adult

target as in IIGER

realised as ['tards] rather than ['darjal; in other examples the target was not

realised with an adult place of articulation but the voicing matched the adult realisation as

in KANGAROO realised as ['the~ndavu] and KITCHEN as

['d_e~ndsveu] and ['di?1~n] respectively).

['th1Po~nfy ]

Observations of variable speech output

(previously

at T1 showed that one of the sources of variability had been in the voicing of SIWI plosives

(see table 7.7) suggesting that this aspect of Hamish’s speech, beginning to reflect the adult

target at that time, had generalised by T2,
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In the imitated sentences task these voicing changes were also evident, for example, the
SIWI alveolar fricative in the sentence SAM LOVED TO DANCE, realised as ['de™n '1a? o
'da~n] at Tt but ['the™m '1a? ts 'da~n] at T2; the SIWI fronted velar plosive in SHE cUT

MY HAIR realised as [1 'da? ma~ '22:?] atTibut [i 'tha? mar '?=~:] atT2.

Hamish’s vowel system showed more realisations that matched the adult target, although
nearly 17% did not. He had acquired /ea/ as in AEROPLANE [?eawa'lei™n], although this
was not consistent, for example, SQUARE still showed the diphthong reduction [p fz~].
The use of the diphthong /au/ had emerged with more consistency so that for example,
MQUSE, [me~?u_?] at T1, was realised as [mav?] at T2. There were fewer examples of
vowel lowering and fronting, and the diphthongisation of /u/ had resolved so that, for
example, PARACHUTE previously ['p fiewafou?] was realised as ['ph awefu?].  The
vowel /&/ showed a reduction in instances of lowering although this was variable and
sometimes Hamish produced a vowel where the perceptual quality could be described as
being between /e/ and /&/; there was no indication that this was linked to phonetic
context and his realisation of [2] reliably matched the adult form. Evidence of similar
vowel changes were noted in imitated sentences , for example, in the sentence CLARE ATE ALL
HER LUNCH, Hamish realised the target vowels in CLARE and ATE as [a] and [e] atT1 ['la

12221 'o %o '1a~n] butas [ea] and [e] atT2 ['leav '€2i? 'o *i 'la™n () ts].

Other changes were few in number but may be interpreted as indicators of progress; these
included examples of manner of articulation changes in SW where the bilabial plosive had
replaced the labiodental fricative, for example, PRAM realised as [fe~m] at T1 was realised
as [p"®™m] at T2, and SPONGE realised as [fa~nt’ ] at T1 was realised as [pPa™nd .’ ] at
T2. There was no evidence of this happening in imitated sentences. He was also able to
change his realisation of the SIWI voiceless alveolar fricative if asked. So, for example, for
SAUSAGE Hamish said ['th 02e?] but when queried he responded with a realisation that
matched the adult model more closely ['sp?e?]. At T1 he had not been able to change

his production in this way.

In conversation (see appendix 7.12) Hamish’s speech was essentially unchanged. There
were some minor vowel differences, for example, in the utterance AN AIRBOAT-WE DO IT ON A
AIRBOAT, the diphthong /sa/ was realised with a slightly lowered [e] followed by [s]

rather than a lengthened [#]; [n, 'e_absu? () 'wi du¥ '1? o™n o 'e_abau?]. The
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other structural and systemic phonological processes and patterns observed in

conversational speech at T1 were the same including pervasive glottal replacement.

7.22 Features not captured through phonological process analysis T2

As at T1, the phonological process analysis revealed a wealth of information which
contributed to the description and explanation of Hamish’s speech patterns and
intelligibility. However, it was apparent that the other features such as nasalisation
patterns observed and the production of morphological markers which could not be
accounted for through a traditional phonological process analysis were still present. These
features were examined through further analysis of Hamish’s speech patterns. In addition
variability, voice quality and word juncture behaviours in multi-word utterances were

explored.

The patterns of nasalisation were unchanged so that Hamish used vowel nasalisation and
SFWF velopharyngeal fricatives as he had at T1. This is demonstrated in the following
examples from conversational speech. In example 1 the utterance final word FIRST is
realised with a nasalised vowel; in example 2 the word MARSHMALLOWS has a velopharyngeal

fricative also in SFWF position.

1). WE WENT TO NEW YORK FIRST: [wi 'we_"n? thu 'ndt !'jo? 'fa~_:?]
2). AND ATTACK MARSHMA-ALLIGATORS WITH MARSHMALLOWS: [a™n o'tz? 'ma~Pme~

(.) '®lider?s w1 'ma~melavfy]

There was still evidence of variability, so for example, in that same conversation he later
referred to MARSHMALLOWS as [ 'ma~2me'lauwi] with an extra syllable denoting the plural.
This also illustrates that the production of plural ‘s’ morphological marker was still much in
evidence. Examples from the SW tasks include GLOVES realised as ['1a?b1?]; LEGS as
['1e?1t]; PyiAMAs as ['la™mija]; scissors as ['th 1?awe?]. However, there were no
examples at T2 of Hamish using an extra syllable to denote the regular past tense
morpheme -ED either in the CS samples transcribed or when listening to wider samples of
recorded conversation. At T1 this had not been used consistently and by T2 it had

apparently disappeared.

Although, as seen in the example beginning the last paragraph, variability was still evident
in Hamish’s conversational speech, in the SW assessments it had reduced. The SW stimuli

in the different tasks meant that Hamish was asked to name the same item more than once
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and his responses at T2 showed that his realisations of tokens in these naming tasks was
consistent whereas at T1 there had been some variability (as described in section 7.11.3).
An example of this consistency in SW but not in MWU was seen with the word SPIDER.
Hamish named this as ['ttards] on two separate occasions but after one item
immediately said WE GOT A SPIDER LIKE THAT IN OUR HOUSE realised as [wi 'do? o 'faides la1?

'3e? 1™n a¥ aul.

One brief observation at T2 was that Hamish’s voice quality was unchanged and was still

slightly breathy and hoarse.

7.23 Word juncture in multi-word utterances T2

As at T1, Hamish’s use of assimilation, elision and liaison, and close versus open juncture
was examined in sentence repetition and in conversational speech. This was first explored
using the Newton Sentences Connected Speech Processes (CSP) Task (Stackhouse et al.,
2007), (see table 7.13). Results were compared to those of other 7-year-olds and to

Hamish’s scores at T1.

Hamish’s use of word juncture was unchanged at T2. Ih the CSP sentence imitation task he
used liaison in similar contexts to those demonstrated at T1. For example, the sentence we
SAW AN ELEPHANT AT THE 200, designed to elicit an indefinite article, was realised as [?i 'tow

o '2el1?21'n? @ n (L) 'th ul with appropriate use of /w/-liaison between sAw and A.

The two examples of elision were the same as at T1.

Table 7.13 Hamish: Scores on Connected Speech Processes (CSP) Repetition Task T1 & T2

Score expected at Hamish's score T1 Hamish’s score T2
age?7

Assimilation

t# 92.40% 0% (0/4) 0% (0/4)

n# 80.43% 0% (0/4) 0% (0/4)

d# 43.18% 0% (0/4) 0% (0/4)

#f 83.83% 0% (0/2) 0% (0/2)

Elision

Cti#C 86.94% 0% (0/4) 0% (0/4)

Cd#C 72.63% 10% (2/10) 0% (2/4)

Lialson

j-liaison | 91.49% 50% (2/4) 0% (0/4)

w-liaison | 95.35% 50% (1/2) 50% (1/2)

r-liaison | 86.15% 75% (3/4) (/r/ realised as | 50% (2/4) (/r/ realised as

[w] [w]
Articles
Indefinite | No norms given | 0% (0/2) | 0% (0/2)
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| Definite J No norms given ] 0% (0/2) | 0% (0/2)

Word boundaries designed to examine processes of assimilation and liaison were almost all
affected by glottal replacement of SFWF plosive and fricative consonants. For example, the
sentence THE RED CAR WENT AWAY, would typically elicit assimilation of the SFWF voiced
alveolar plosive in RED to the SIWI velar in cAR. Hamish'’s realisation of this word juncture
was ['we? th a]. Although the presence of velar fronting potentially impacts on
interpretation of this example, had Hamish been using assimilation the pattern (assuming a
target of RED TAR) would typically involve an unreleased voiced alveolar plosive before the
voiceless alveolar plosive, i.e. ['wed™ th a]. In another example, the sentence JOHN
COLLECTS STAMPS might elicit SFWF assimilation of the alveolar segment in JOHN to the SIWI
velar in COLLECTS. In Hamish’s realisation there was no velar assimilation because the SIWI

velar was fronted, and he realised itas [' fo~n do'le? 'tz mbi?fy].

Similar examples were found in items designed to elicit elision at word boundaries. The
utterance | WASHED MY HAIR LAST NIGHT was realised as [t*s ke n 'wo? mar 'me~ 'la”ﬁJ
'n:a1?] with glottal stops resulting in open juncture. Another example was MY LEFT_LEG
HURTS, designed to elicit elision of the SFWF consonant in LEFT which was realised as ['ma1

e~? 12 'all.

In conversational speech the same pattern was found with some mature liaison forms but
glottal stop realisations resulted in no examples of assimilation or elision. The utterance
AND THAT WHY THEY DO IT WITH MARSHMALLOWS was realised as [~ 12 'we 1i 'du¥ 1? wi
'ma~?me' louwr] with /w/ liaison between Do and IT. Another similar example was seen
with /1/-[w] liaison in WHAT HAD A BIG PROPELLER ON THE BACK realised as [wo? '®? & b1?
'pela¥ o™n o ' 'be?].  Still in evidence was that close juncture occurred within and
between words where nasal or approximant segments occurred such as MARSHMALLOWS

realised as ['ma~?me' laowi].

At T2 Hamish’s multi-word utterances continued to show open juncture with pauses
between words which would not necessarily be predicted by segmental content or
prosodic boundaries. An interpretation of these pauses in conversational speech as at T1
was that they were related to sentence formulation issues. For example, AND THEN — WE-
WENT- WENT TO NEW YORK FIRST realised as [@*n '8&™n () 'wi () 'wen? () wi

‘we_"n? thu 'not 'jo? 'fa~_:?]. Hamish had been asked about his holiday which
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involved staying in three different places. He appeared to be planning how to sequence
events which resulted in the pauses in the utterance. As at T1 open juncture was still in
evidence in the imitated sentences for example, WE WATCHED TELEVISION ALL DAY realised as [i
'wo? (.) 'the_labi?a™n o 'der]. Hamish’s continuing atypical management of word

juncture was reflective of the severity of his persisting speech difficulties.

7.24 Summary of findings T2
Analysis of Hamish’s input processing skills and speech output skills at T2 showed the
following:
e The input processing tasks carried out were limited in scope; those that were
completed (for example, the discrimination of features and sequences in coda
positions) suggested that there had been little change between T1 and T2 so that

his performance in comparison to typical children had worsened.

e Hamish’s PCC and PVC showed quantitative improvement with a PCC of 37.71%
(31.07% at T1) and a PVC of 83.33% (73.57% at T1)

e Hamish’s performance on the Picture Naming Task (Stackhouse et al., 2007)
indicated no change in the number of whole words correct; he scored 1/60 at T1

(z=-11.93) and T2 (z=-13.53)

e Phonological process analysis showed positive changes in realisation of appropriate
voicing for voiceless plosives and in vowel production but these generally occurred
in SW; structural and systemic systems were largely unchanged in muiti-word

utterances
e Variability in SW had reduced but was still a factor in multi-word utterances
e Word juncture behaviours at T2 were the same as those seen at T1

Hamish's difficulties remained profoundly severe at T2. The impact on the intelligibility of

his speech as experienced by listeners was explored through the intelligibility task.

7.25 Intelligibility T2

Hamish’s intelligibility at T2 was measured in the same way as at T1 (see Chapter Three,
Methods). The same 10 SW and 5 imitated sentences recorded at T1 were recorded again
at T2 and edited for the intelligibility task; the conversational speech samples from T2 were

obviously different. Results for T1 and T2 were compared (see table 7.14).
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Table 7.14 Hamish: intelligibility outcomes T1 compared with T2: Percentage (and number) of
items correctly identified

Data type T1 T1 T1 T1 T2 T2 T2 T2
Mean | S.D.% | Min Max Mean S.D.% | Min Max
% (No.) | score |score | 9% (No.) | (No.) | score | score
(No.) % % % %

(No.) (No.) (No.) (No.)

Single words 13.33 | 10.86 | 0(0) 4000 | 24.39 13.02 {0(0) 60.00

(max no. = 10) (1.33) | (1.08) (4) (2.41) | (1.27) (6)

Imitated 25.69 | 12.57 | 8.00 56.00 |41.21 13.10 | 16.00 | 76.00

sentences (max | (6.42) | (3.14) | (2) (14) (10.30) | (3.27) | (4) (19)

no. = 25)

Conversational | 45.30 | 13.52 | 10.00 | 73.33 | 46.14 12.62 | 20.00 | 82.86

speech (max =

100%)

Results indicated that recognition of Hamish’s single words at T2 (see table 7.15) had
improved significantly (Z=-5.821, p=<.0001). Results for the imitated sentences also
showed significant improvement (see table 7.16) (Z=-6.352, p=<.0001). By contrast,
conversational speech showed no significant change (see table 7.17), (Z=-.345, p<.730).
There remained significant differences between the different types of stimuli as found at
T1; words in imitated sentences were better recognised than SW (Z=-6.263, p<.0001);
words in conversational speech were better recognised than in imitated sentences (Z=-
2.716, p<.007); conversational speech was better recognised than SW (Z=-6.821, p<.0001).
These results indicated that Hamish’s multi-word utterances continued to be more
intelligible than SW and although conversational speech was better recognised than
imitated sentences the difference between the two types of MWU was smaller than at T1

(T2: 2=-2.71, p<.007; T1: Z=-6.354, p<.0001).

Table 7.15 Hamish: Analysis of individual single words from intelligibility task T1 and T2

Word Adult target | Hamish’s Number of Hamish’s Number of
realisation listeners realisation T2 | listeners
T1 identifying identifying

word T1 word T2

feather /' feda/ ['be~?2a".] | 0/66 ['pre~20~n?] | 0/66

fishing /' fif17n/ ['be?1™n] | 0/66 ['f1?17n] 9/66

pig /p1g/ [b1?] 2/66 [ph 1?] 14/66

snake /sne1k/ [ner?:t’] 26/66 [ne1?] 56/66

spider /'sparde/ | ['bards_] | 40/66 ['tsa_1da] 47/66

UNIVERSITY 41
OF SHEFFIELD

LIBRARY



Chapter Seven. Case study: Hamish

square /skwea/ [fe~] 1/66 [p~fa] 0/66
strawberry | /!strobri/ | ['fobi] 17/66 ['fobi] 7/66
swing /sw1~p/ [fi~p] 0/66 [fin] 2/66
teeth /ti @/ [di?] 2/66 [th i?] 12/66
toothbrush | /'tubraf/ | ['du?f a?] | 0/66 ['thu Pfa~2] | 14/66

The most intelligible single word was SNAKE, 56/66 listeners understood this; the least
intelligible were SQUARE and, as at T1, FEATHER (0/66) (see table 7.15). Closer examination of
individual stimuli showed some observable effects of segmental change on listeners’
identification of items. For example, PIG, TOOTHBRUSH and TEETH were all realised at T2 with
voiceless plosive onsets in comparison compared to voiced plosive onsets at T1. As can be
seen this resulted in an increase in the number of words recognised. The word FISHING
showed a similar change with the onset syllable realised accurately. However, beyond
those obvious examples of positive change it is difficult to identify any other patterns.
SNAKE, with a minimal difference (a barely perceptible ejective /t/) and STRAWBERRY,
transcribed identically at T1 and T2 showed very different listener responses, with SNAKE
having an positive change from 26 to 56/66 tokens identified and STRAWBERRY decreasing

from 17 to 7/66.

With the imitated sentences the best and least well recognised were the same as at T1 with
HE GAVE ME A BANANA at 85.45% (60.91% T1); YOU MUST CLEAN YOUR TEETH 6.06% (0.30% T1)
(see table 7.16). The best interpreted conversational utterance was WE WENT TO NEW YORK
FIRST (89.39%) and the least was AND THAT’S WHY THEY DO IT WITH MARSHMALLOWS (13.94%); (see
table 7.17). To measure how well MWU were recognised the total number of words in
each utterance was multiplied by the number of listeners and the percentage of correctly

identified words was calculated (see table 7.16 and 7.17).

Table 7.16 Hamish: Analysis of individual imitated sentences from intelligibility task T1 and T2

Target sentence | Hamish’s Percentage | Hamish’s Percentage of
realisation T1 of words realisation T2 words

recognised recognised by
by individual
individual listeners T2
listeners T1

He gave me a [i 'der “miis 60.81% [i'de1? 'mi o |85.45%

banana 'na~na. ] 'na~ne.,]

She wrapped the | [i 've~? o 9.09% [i 've?ba. 23.11%

parcel 'ba~?sv] Iph a?au]
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They argued all [8o~m ' Paduv: 42.42% [der '2ath vwr 62.42%
day 125 der] louder]
We saw an [wi 'dow a 14.65% wi () 28.03%
elephant at the 2210?17 n? '&? o 'th ow 5
z00 ldu] 2210?17 n? '®?

n, 'th u]
You must clean [6 'me? '11n" no | 0.30% (6 'ma~? '11? 6.06%
your teeth Idi] o 1gh i]

The range of listener responses remained very wide for all types of stimuli, for example,

four listeners recognised none of the single words but one listener (L46) recognised 6 of

them. Overall, conversational speech was still the most intelligible type of utterance but

although one listener (L23) interpreted 82.86% of the sample, 6/66 listeners interpreted

less than 30%.

Table 7.17 Hamish: Analysis of conversational speech samples from intelligibility task T1 and T2

Target sentence T1 | Hamish’s realisation Percentage of words
or identified by
T2 individual listeners
AT (THE) BEGINNING OF (THE} | T1 | ['?&? & 'di"ni"n- 0? & | 19.70%
SUMMER HOLIDAY 'd_a~me '?owe dei]
| WENT ON HOLIDAY Tl | [a 'we™n? o™n 'owede1] | 71.21%
INTHEMORNINGWEWENT | T1 | ['1*n & 'mo™ni™m! () | 59.09%
ON (A) AEROPLANE i 'we n? oon o
26 _woa'ler™n]
ONE OF MY FRIENDSLIVESIN | T1 | ['wa™n a? ma1™n 50.84%
LONDON lve™n:1? '11? 1™n
'1a~nda"n]
TWO TIMES TO FRANCE T1 | ['du'thar mi? du 8.33%
' a~n?fy ]
AND | WAS AT (THE) FRONTSO | T2 | [n, 'Pa1 we ?2? @ 'fa~n | 23.94%
(THE) WATER (WENT) AT ME tou 'wau?eu 'we. “nt
FIRST M
. ?2? 'mi fa?]
AND THAT'SWHYTHEYDOIT [ T2 | [o~le 'we 1i 'duw 12 | 13.94%
WITH MARSHMALLOWS w1 'ma?me' loow:]
IT WENT ON (THE) BOAT T2 | ['?21?we_"n? 'p™n do 53.64%
'bau?n, ?]
QUITE (A) LOT WE FED ON T2 | ['war?a 'lo?wi 'fe?o™n | 61.69%
(THE) BOAT o 'bau?fiy]
WE WENT TO NEW YORKFIRST | T2 | [wi 'we_~n? th u 'ng 89.39%
' jo? 'fa~_:?]
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Following the detailed study of Hamish’s speech output and intelligibility, the research
questions were considered in relationship to the findings. The discussion is focused mainly

on findings from T1 unless otherwise indicated, apart from section 7.26.6.

7.26 Discussion

The aim of this chapter has been to give a detailed description and analysis of Hamish’s
speech in single words and multi-word utterances, and to consider the impact of his speech
production difficulties on his intelligibility as judged by a group of adult listeners. At T1 at
the age of 6;7 years Hamish’s PCC was 32.00% and on the Picture Naming Task (Stackhouse
et al., 2007) he produced only 1/60 whole words (1.66%) that matched the adult form. On
both of these quantitative measures the accuracy of his speech production was well below
the level expected of a typical six-year-old, and suggested that his speech was severely
impaired. He could therefore be confidently included in that group of children described as

having “persisting speech difficulties” (Pascoe et al., 2006).

7.26.1 What does a traditional phonological process analysis based on detailed
perceptual phonetic investigation reveal about Hamish’s speech output? What features
revealed by perceptual investigation are not captured by a traditional phonological

process analysis?

7.26.1.1 Phonological process analysis

The examination of Hamish’s speech first focused on a phonological process analysis,
described by Dodd (2005) as “surface speech error patterns” (p. 35). Dodd writes that
these output patterns may be at the level of the syllable (i.e. structural) or be
“substitution” (i.e. systemic) errors. Further, building on the work of Ingram (1976) and
Grunwell (1987) she describes how non-adult realisations may be categorised as being
developmentally appropriate to the child’s age and stage (seen in at least 10% of children), .
show a delayed pattern (used by at least 10% of younger children but not age-matched
peers) or be unusual (used by fewer than 10% of children at any age). Hamish’s speech

showed both delayed and unusual patterns.

7.26.1.1.1 Structural processes

The analysis of Hamish’s speech showed pervasive structural simplification in all types of
utterance. For example, there were only 2 occurrences of SIWI consonant clusters in the
whole data set, both in single words. Reduction of clusters to a single element is an

atypical pattern for a child of Hamish’s age (McLeod & Arciuli, 2009) as is his use of the

44



Chapter Seven. Case study: Hamish

labiodental fricative for /r/ clusters and also /s/ clusters where the target included bilabial
segments. This frequent use of [f] resulted in the collapse of possible contrasts across a
set of consonant clusters compounding the impact of structural chénges. As an example, if
Hamish was to produce the adult targets BREAD, SPREAD, FRED, THREAD, SHRED, TREAD and DREAD,
they would all be realised as [f2?]. One possible explanation for the use of [f] is that the
labial features of the adult target, for example, lip rounding in the /r/ element of /r/
clusters or bilabial placement for the voiceless plosive in /sp/ were combined with the
continuant features of the targets to produce a segment both labial and continuant. These
realisations bear similarity to those of a child reported by Howard and Heselwood (2002)
where “Alison”, aged 4;4 produced plosive plus /r/ clusters with harmonisation of the
plosive with the labiality of the approximant resulting in tokens such as [pf¥ :as] for

CRASH (p. 234). Given Hamish’s reduced phonetic inventory, [f] approximates to these
feature criteria so may represent a solution within a highly constrained system. What is
not clear is whether there was any covert tongue movement accompanying the auditory
and visual perception of labial harmony. Howard and Heselwood (2011), in a paper
exploring the complementary use of perceptual and instrumental analysis report one such
example in an adult who had severe apraxia, who realised the onset target in the word
‘jaw’ with a SIWI bilabial plosive which was accompanied by a silent lingual gesture. They
argue that it is important for the clinician to know if this is happening and clearly this would
be relevant for a child like Hamish. If clusters were realised with covert elements of more
typical articulatory gestures, planning for effective intervention could involve shaping and
supporting these patterns. As it was, this information was not available for Hamish.
Mcleod, Van Doorn and Reed (1997) purport that realisation of clusters with coalescence
indicates that “children have an underlying representation of the consonant cluster but fail
to produce the elements separately” (p. 103). Rees (2001) suggests using relatively
stronger skills to support the development of weaker areas. For Hamish, drawing his
attention to already established phonological representations in input might be a way to

establish more accurate motor programmes for output.

The structural simplification patterns seen in Hamish’s speech, and exemplified by his
limited phonotactic range, may reflect over-dependence on particular word shapes or
templates. Vihman and colleagues (Velleman & Vihman, 2003; Vihman & Croft, 2007)
argue that templates emerge early in speech development and reflect the individual child’s

lexical and phonetic preferences. Initially these may match the adult model quite closely
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(being selected on that basis) but as vocabulary develops, constrained by the child’s still
limited output skills, intelligibility may decrease due to homophony (Stoel-Gammon, 2011).
In typically developing children this phase must be transitory since children are generally
intelligible by the age of four (Coplan & Gleason, 1988). For children like Hamish the
persistence of simplified templates, reflecting highly constrained speech production skills,
continues to impact on intelligibility far beyond the stage where it has resolved in typical

children.

7.26.1.1.2 Systemic processes

Systemic processes are considered in terms of consonants and then vowels.

7.26.1.1.2.1 Consonants

Hamish’s consonant system was characterised by the pervasive use of glottal stops
particularly within words and in word-final position. Although he also showed a range of
other common processes, for example, fronting and stopping, glottal stop realisations
arguably had the greatest impact on intelligibility because the frequency of their
occurrence which affected so many segments considerably reduced the number of

phonological contrasts available in his word production.

Ball (2003) in a case discussion based on combining Bybee’s cognitive approach to
phonology (Bybee, 2001) with gestural phonology (Browman & Goldstein, 1992) describes
a child “Susan” who used glottal stops extensively. Ball sets out the view that glottal stops
are “the most simple of gestures, as all other gestures (velum, tongue tip, tongue body, and
lips) can be ignored” (p. 28). This notion of extreme articulatory simplification is appealing
in the explanation of Hamish’s speech difficulties. His motor planning deficits reduced his
ability to produce velar plosives and apical fricatives and affricates, suggesting the
possibility of difficulties in planning and coordination of movements of the tongue body
and tip. His inaccurate realisation of vowels may also be explained by difficulties in
managing to shape his vocal tract in the precise way needed for the consistent production
of the full range of vowel segments. Of course this does not imply that perceptual
difficulties in input processing are not important, buf there was some evidence to suggest
that in spite of having demonstrable difficulties with some input processing tasks (as
described in section 7.4), Hamish had good awareness of aspects of segmental and
morphological features which he attempted to realise, even though his production was not
typical. However, it appeared that there was a complex interaction between articulatory

constraints and the establishment of well-defined, accurate motor programmes. It was
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significant that there were no differences in the production of words in the word naming,
word repetition and non-word repetition tasks. The same performance across all three
types of stimuli suggested that there were limitations in output processing and that these
were articulatory in nature. The rationale for this view is that since non-words do not have
an already stored motor programme, the imitation of novel material might allow for the
production of more mature speech patterns if the child’s articulatory skills are in the
process of developing. This is the argument made by Bryan and Howard (1992) in a case
study of a five-year old child whose non-word repetition was much better than his real
word naming. Intervention was targeted towards updating stored phonological
representations, matching the capacity shown in output patterns for non-words with
production of real words. For Hamish there was no such mismatch. There is, however, a
note of caution because Stackhouse and Wells, 1997 and Stackhouse et al., 2007, §uggest
that children may use analogy to deal with novel material thus accessing established
representations or they may lexicalise non-words and repeat the matched real word target.
There were no obvious examples of lexicalisation in Hamish’s responses to non-word
repetition and it did appear that his speech output was subject to significant articulatory

constraints and that extensive glottal replacement might be symptomatic of these.

The impact of the frequent use of glottal replacement was a reduction in contrast with the
consequent risk to intelligibility. An additional loss of contrast resulted from Hamish's
atypical realisation of the post-alveolar fricative [f] and affricate targets [f] and [&] as
the labiodental fricative [f]. Because [f] was being used for some consonant clusters
(as described in the previous section 7.26.1.1.1) production of fricatives and affricates in
this labiodental manner compounded the effects of homonymity. As with the clusters, the
labial and continuant features of [f], [f] and [&] appear combined in Hamish’s output

patterns for these segments.

Although Hamish frequently used (f] for so many adult targets, there were occasions
when words with a SIWI target of [f] were instead realised with a stop. One such
example was FISHING realised as ['be?17n] in contrast to FisH realised as [fi?fy]. This
may be symptomatic of the motor planning difficulties shown for instance in the DDK task,
where the intended articulatory gesture was achieved broadly in terms of labial placement
but lacked precision. This argument is strengthened through the variability noted in
output, for example, FEATHER realised both as ['fe~?a”.] and ['b®?:a~n?] and also

examples where the target bilabial plosive and the labiodental fricative were both
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articulated, for example, PARACHUTE realised as ['p fewofau?]. From a listener
perspective both variability in production and atypical phonetic realisations potentially

increase the likelihood of the intended targets not being recognised.

7.26.1.1.2.2 Vowels

Hamish’s vowel production could be described at least partially in terms of commonly
occurring vowel processes such as lowering and diphthong reduction, although Reynolds
(2013) cautions that in spite of lowering being frequently mentioned in the literature the
evidence that it is common is not unequivocal. Reynolds does, however, suggest that there
may be a stronger case for describing diphthong reduction as commonly occurring. He also
expresses the view that both lowering and diphthong reduction represent different aspects
of simplification processes. Lowering by perceptually maximising acoustic contrast, which
might be assistive in a system operating within the constraints of phonological or
articulatory difficulties and diphthong reduction by reducing the complexity of target

realisation. Reynolds expresses the view that:

“The overali result is to maximise the use of the simplest canonical form consonant-vowel-
consonant-vowel (CVCV), with simple open syllables” (Reynolds, 2013, p. 238)

The explanatory appeal of Reynolds’ description links to the previous discussion about
structural simplification being a major factor in Hamish’s speech output. Reynolds is
arguing the case principally from a phonological perspective but it could equally be applied
in articulatory terms. Hamish had been diagnosed with childhood apraxia of speech (CAS)
before the study began; vowel lowering and diphthong reduction have been described in
children who have CAS (Grigos & Kolenda, 2010). Irrespective of any diagnostic
categorisation, Hamish showed difficulties in motor planning and motor programming and
it may be that application of an articulatory/phonetic framework was most appropriate in
conceptualising his vowel difficulties. However, Hamish’s significant difficulties with input
processing could not be discounted in influencing the realisation of vowels; examination of
the existing data did not provide evidence that could be unequivocally applied to explain all
instances of vowel production that were different to the adult target. Additional data
collection designed to address the specific roles of input and output processing in vowel
segments would have provided further insights. This could then have enabled the

refinement of Hamish’s intervention targets.
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Considerations about the roles of input and output processing skills in Hamish’s vowel

production can be considered in the broader context of the relationships between

phonetics and phonology. Donegan (2013) states that:

“Phonological features can be viewed, not as abstract categories, but as the links of motor
and proprioceptive aspects of production, on one hand, to perceptual properties (auditory,
acoustic, or sometimes visual) on the other.” (p. 34)

For children like Hamish it is possible to speculate that difficulties in developing typical
articulatory gestures may impact on the development of both the phonological and
perceptual systems. Children are unable to shape their output to match the patterns they
hear so their processing systems adapt (or “mis-adapt”) to operate within a highly
constrained system. It could be predicted that some adaptations would be phonological,
for example, Hamish’s nasalisation of vowels in CV syllébles to signal the presence of a
fricative or affricate in the adult target. However, some would be phonetically based, for
example, perhaps the realisation of /u/ as a long central vowel [3] before a nasal segment,
as in MooN [m3~n]. It would also be possible to view phonetic differences in the context
of gestural phonology and motor planning deficits. The moment-to-moment processing
demands of a particular utterance might influence the realisation of the vowel depending
on the consonantal environment. Motor planning difficulties may result in relatively small
differences in vocal tract shaping which will change the realisation of the vowel. This could
in turn influence the categorical perception of the listener as happened with Hamish’s

production of /&/ and [#].

Significantly for Hamish vowel difficulties have an impact on intelligibility (Fletcher,
Dagenais, & Critz-Crosby, 1991; Pollock & Hall, 1991; Speake et al., 2012) and in the context
of his highly constrained consonantal system the impact would be predicted to be
considerable. Although Hamish’s intelligibility was significantly impaired at both points in
time, there were improvements at T2 and the percentage increase in segmental accuracy
was more evident with vowels than with consonants. Item-by-item analysis of listener
responses might have allowed for closer examination of evidence to support that improved

intelligibility was linked with vowel realisation.

7.26.1.2 Features not captured through phonological process analysis

Aspects of Hamish's speech production not captured through phonological process analysis
relate principally to nasalisation patterns and his morphology in the realisation of plurals

and past tenses.
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7.26.1.2.1 Nasalisation patterns

Nasalisation patterns are described in section 7.11.1; they include production of a
nasopharyngeal segment in SFWF position in a word such as wiTcH realised as [w1?f) ] and
sock as [do?f) ] and nasalisation of a vowel in an open syllable word where the adult
target contained a fricative or affricate such as CHAR realised as [de~_.]. These patterns
were used just over 20% of the time in single words which had a fricative or affricate target,
rather less in muiti-word utterances where they were usually produced in utterance final
position. As described in the section 7.26.1.1.2.1, Hamish’s early speech output apparently
favoured a pattern of nasal replacement for both plosive and fricative segments. One
possible explanation of his use of either a velopharyngeal fricative or vowel nasalisation is
that at the point in his development where fricatives emerged, he was not able to
articulate adult target fricative segments. However, he may have found a creative solution
to this by using airflow through the nasal cavity. In the context of a CVC word the presence
of friction in the aduit target could be signalled by the production of a syllable with the
form “consonant plus vowel plus glottal stop plus velopharyngeal fricative”: [CV?f)]. In
an open syllable word the vowel was nasalised. This echoed in Hamish’s production of
words where the SFWF nasal was deleted but the vowel was nasalised as in CARAVAN
realised as [ thewova~"]. It also suggests that Hamish perceived sound patterns that he
was unable to produce and that he actively (although not consciously) used the resources
that were available to him to solve this problem (see similar patterns in Chapter Five). This
is reminiscent of the strategies reported in the speech of children who have velopharyngeal

dysfunction or cleft palate (Grunwell & Harding, 1996; Hutters & Bronsted, 1987).

7.26.1.2.2 Morphology

Hamish'’s realisation of plural and past tense morphological markers was distinctive. As
described in section 7.11.2, he marked their presence by the addition of an extra word-final
syllable as in cHips realised as ['f1?p1?] and ARGUED in THEY ARGUED ALL DAY realised as
[6e™m () 'Paduvi? ol 'der]. Hamish’s segmental patterns in SFWF position were
very limited with frequent glottal replacement. Given that he was not able to use word-
final segments with ease or reliability, his response appears to have been to add an extra
syllable to signal his intended meaning, typically [1?]. From a listener perspective this
addition of a syllable, especially in plurals was enormously disruptive. One example of this
was in an early conversation the word FRIENDS in the utterance ONE OF MY FRIENDS LIVE(ED) IN IT

realised as ['wa™n o ma~ 've'nd;? 'l11? 1~n1?].  This word was initially
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orthographically transcribed as “family” (not an unreasonable guess with the combination
of an atypical vowel and additional syllable} but in later discussion Hamish clarified the
intended target as FRIENDS.
Although Hamish’s marking of morphemes was atypical, the absence of the complex
segmental sequences required for tenses and plurals could be predicted from his patterns
of reduction of consonant clusters to one element and final consonant glottal replacement
for single consonants (Bernhardt & Stemberger, 2000). Children whose speech contains
both final consonant deletion and cluster reduction produce fewer tense and agreement
morphemes (Tyler & Haskill, 2010). Although there is an association between language
delay and phonological development (Haskill & Tyler, 2007), Hamish’s patterns may be
sufficiently explained by the severe constraints on speech sound production. Indeed his
realisation of morphological markers suggests that his approach to language produ'ction is
compatible with the view expressed by Leonard (1985):

“The child is viewed as an active learner who creates knowledge from the environmental

input...The stored information does not necessarily preserve all of the characteristics of the

adult form....rules are both motivated and restricted by severe output constraints”
(Leonard, 1985, p. 50-51)

Hamish appeared to be attempting to express grammatical information relating to plural
and past tense markers (his “motivation” in Leonard’s words) , but this was restricted by his
ability to realise, for example, SFWF alveolar fricatives or the SFWF segmental sequences
necessary for past tense morphology. He was however, able to produce two and three

syllable words so the syntactic information could be signalled with an additional syllable.

7.26.2 What does comparison of the patterns in Hamish’s speech data reveal across three
speech elicitation conditions (1: single word production; 2: connected speech in sentence
Imitation; 3: connected speech in spontaneous conversation)

The comparison of Hamish’s speech output across the three different sampling conditions .
(with one exception discussed in the next paragraph) did not reveal any convincing
evidence of structural or systemic segmental differences that were related to whether the
words were, for instance, in a naming task or conversational speech. This might be
explained by the severity of Hamish'’s difficulties at T1. Variability in segmental accuracy
between single words and MWU (with SW being more accurate) may be the result of the
increased linguistic loading of multi-word utterances (Tyler, Williams, & Lewis, 2006) which
includes phonological complexity. Variable realisation of segments can be related to the

emergence of new sound patterns (Tyler & Lewis, 2005) and SW allow for more planning

51



Chapter Seven. Case study: Hamish

time for the realisation of, what are for the child, novel phonetic combinations. However,
if children’s SW production is already highly constrained as Hamish’s was, with no strong
evidence at T1 of newly emergent patterns, any potential differences resulting from a SW-

MWU competence-performance gap are likely to be reduced.

The one exception demonstrating contextual differences was the evidence of a residual
pattern of use of the alveolar nasal [n], principally seen where Hamish used [n] for /g/
and his realisation, for instance, of the word GoT varied between [dp?] and [no?].
Notes in Hamish's case record indicated that this had been more pervasive at earlier stages
of his speech development but at T1 it only occurred in multi-word utterances. Examples
of this are given in section 7.10.1.4. The historical explanation can be found in examination
of speech data recorded when Hamish was much younger where [n] was used extensively
for a variety of segments, a pattern not found in immature but typically developing speech.
SW data recorded at 3;9 includes SUN realised as [nan], cARs as [nal, TEeTH as [ni?]
and cup as [na?l. At T1 this pattern of [n] replacement, oCcurring now only in high
frequency words in multi-word utterances, was possibly a relic of this earlier process. In
the context of a usage-based model of speech production, it may be that longer-
established forms of high frequency lexical items were more readily available to Hamish.
The absence of the pattern in SW thus signalled the emergence of still immature but

developmentally more typical realisation of, for example, velar plosives.

In addition, this pattern of nasal replacement appeared to apply particularly in the artificial
context of sentence imitation. In these repeated utterances Hamish showed occasional
instances of long domain harmony with nasal realisation across several words as in GOOD
GIRLS ARE NICE realised as [nu~? ne~u* o 'n@i1?]. Given the other unusual nasalisation
patterns noted in his speech (and explored further in section 7.26.1.2.1), it is interesting to
speculate that “at an early stage he may have found it easier in articulatory terms to realise -

segments with a nasal rather than oral airstream.

Although with this one exception there was no real evidence of an effect of sampling type
on speech output in terms of segmental content, the inclusion of multi-word speech in the
data analysis revealed phonological and prosodic information which was not evident from

the SW data alone.

Hamish’s word juncture was both immature and atypical. The only type of connected

speech process used which occurred in both the sentence imitation task and conversational
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speech was liaison, although these were two examples of elision in the CSP task. Word
boundary transitions were affected by pervasive glottal stops in SFWF positions which
resuited in his MWU being characterised by open juncture. This is not typical of adult
speech (Wells, 1994) and children of Hamish’s age would be expected to use more mature
patterns closely matching the adult model (Newton & Wells, 1999). Examination of the
phonetic detail of Hamish’s word junctures provided convincing evidence that his patterns
of open juncture were directly related to his constrained segmental capacity. Newton
(2012) explored between-word processes in three children with PSD. She commented that
in contexts where coda clusters contained a nasal or approximant segment, unlike with
other consonants, glottal replacement for the whole cluster never occurred. This
preservation of SFWF nasal segments was evident in Hamish’s speech, for example,
['we™n? o™n], resulting in a typical realisation of the coda cluster in WENT. Althodgh this
did not always result in close juncture, the presence of nasals and approximants at word
boundaries was more likely to facilitate the occurrence of this. The most developed form
of close juncture in Hamish’s speech was liaison where approximants linked abutting
vowels but there were also two examples of elision at sites where a nasal and approximant

consonant cluster occurred.

For children like Hamish, persisting limitations in segmental output impact on utterance
level cohesion as well as single word accuracy and examination of speech data in different

types of sampling conditions provides a more complete profile of speech output skills.

Another aspect of Hamish’s speech output evidenced in MWU was his frequent pauses
both between and within words in imitation and in conversational speech. Silent pauses in
narrative speech were explored by Guo, Tomblin and Samelson {2008) who concluded that
these silences may be diagnostic when assessing children’s language skills; their SLI group
showed silent pauses that were like those of language matched rather than age matched
controls. These silent pauses reflect the processing time needed to retrieve and use lexical
and syntactic representations and this explanation appeared relevant for Hamish. The
authors also suggested that children who also have speech difficulties might show
stammering behaviours related to difficulties in retrieving phonological forms but there
was no evidence that this was the case for Hamish. However, in the context of a diagnosis
of CAS, delayed retrieval of phonological forms or motor programmes, or difficulties in

motor planning (Nijland, Maassen, van der Meulen, et al., 2003) might result in within-
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word pauses in speech output. These may be related to segmental rather than syllable or

word level planning.

7.26.3 Does Hamish’s speech output show phonetic variability within individual speech
elicitation conditions?

The phonetic variability in Hamish’s speech was shown sometimes when comparing
production of the same single words on more than one occasion (see table 7.8) but not
particularly when comparing a word in isolation and in the context of a multi-word
utterance. Variability might be expected in typical speech when comparing the same
words produced in different linguistic and phonetic environments (Holm et al., 2007) but
Miller (1992), when discussing a clinical population of adults with acquired dyspraxia,
suggests that variability is best considered in the context of token to token comparison in
the same context, for example, repeated productions of a single word. This type of
repeated production was assessed using the DEAP (Dodd et al., 2002) but Hamish did not
meet the criterion of 40% variability in the realisation of test items for the diagnosis of
inconsistent phonological disorder (IPD) (Dodd, 2005). This assessment was not used with
the intention of making a diagnosis of IPD and if the diagnostic category of CAS already
recorded in his clinical notes was correct there was no reason to assume that Hamish
would meet this criterion. However, Crosbie, Holm and Dodd, (2005) describe another
criterion for IPD being that a child produces three examples of a given token, all incorrect
with at least two different realisations, which does occur in Hamish’s data. In the same
volume Broomfield and Dodd (2005) present data from a child, Ben, who has IPD (p. 224).
The type of phonetic variations presented by Ben and those seen in Hamish’s output
appear qualitatively similar with differences, for example, in voicing or placement. The
concept of IPD was somewhat problematic in the context of Hamish’s data primarily
because of the quantitative criterion but Marquardt, Jacks, and Davis (2004) point out that
the nature of variability is such that children’s scores may vary from day-to-day, a point '

also made by Pollock and Hall (1991).

The study by Marquardt et al., (2004) was of three young children diagnosed with dyspraxia
using data collected from single word naming tests, and assessment of consonant and
vowel production in conversational speech. The authors reported that the highest level of
variability in tokens was found in the child who had the most severe speech difficulties.
This approach may be more conceptually useful in relation to the inconsistency of Hamish’s

speech than consideration of IPD. The authors suggest that “variability may be attributed
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to instability of the neural processes responsible for the programming and execution of
phonetic sequences” (p. 128). They note differences in segmental accuracy between single
word testing and conversational speech, although comment that variability is frequent in
the speech of typically developing young chiidren, which suggests that it is also a product of
an immature system. Taking a developmental perspective, children like Hamish may in
some respects present with speech patterns seen in very young children and variability may

be one aspect of this presentation.

7.26.4 Does the psycholinguistic speech processing profile provide explanations of

Hamish’s speech output patterns?

Hamish’s speech processing profile showed difficulties with both input and output skills and
the patterns shown have some explanatory power in relation to his speech output. For
example, Hamish had particular difficulties with input in identifying segments in a coda
position, and the phonological process analysis of his speech indicated limited use of SFWF
consonants. However, his performance on the Bridgeman and 'Snow|ing (1988) subtest,
also based on identifying single segments but additionally clusters in a coda position,
suggested that discrimination between SFWF single sounds was significantly better than
coda cluster sequences and that discrimination between cluster sequences was better in
real words than in non-words. Examination of the different tasks which formed the basis of
these observations shows that Hamish found it more difficult to answer questions such as
“what is the last sound in this word?” (North & Parker, 1993) or to match two pictures with
the same final sound than to say whether two words were the same or different
(Bridgeman & Snowling, 1988). His performance was influenced by his speech output
difficulties in that he found it difficuilt to inhibit (impaired) repetition of stimuli. The
identification tasks required him to segment and isolate phonemes within the word,
tapping into phonological awareness skills as distinct from the speech perception skills
(Rvachew, 2006) which tapped into word identification. These examples highlight the
importance of understanding task requirements when carrying out the assessment and
then interpreting the profile (Stackhouse, Wells, Pascoe, & Rees, 2002). Furthermore,
because Hamish’s identification of coda clusters was better in real words than non-words,
it is likely that speech perception was supported by previously stored phonological

representations (Stackhouse & Wells, 1997).

The output levels of the speech processing profile indicated significant performance

impairments; these were predicted by the initial observations of Hamish’s speech and his
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poor intelligibility. However, comparison of the different types of output (naming, real
word repetition and non-word repetition) revealed a clinically important factor, namely
that Hamish’s performance was similar across all three types of stimuli (in this respect he is
like Lily, as indicated in Chapter Six, section 6.26.4). In explanatory terms this suggested
that the same articulatory constraints were operating across all tasks, reflecting
“generalized articulatory difficulties” (Stackhouse & Wells, 1997). However, again, this
cannot be viewed in isolation and it might be the case, also suggested by Stackhouse and
Wells (1997), that the similarities in output performance reflected multi-level “pervasive
phonological processing difficulties” (p. 47). This would mean that Hamish’s speech
patterns were reflective of his significant input processing deficits. A counter-argument is
found in Hamish’s impairments in DDK rates and accuracy which were indicative of motor
level difficulties. Indeed there is circularity in these reflections because it appear'ed that
Hamish’s ability to successfully complete input processing tasks was affected by his
difficulty in inhibiting rehearsal out loud, and he was not able to reliably reflect on words or
segment them without an adult model. The pervasive nature and the complexities of
interactions between different levels of speech processing were illustrated through the use
of the psycholinguistic profile. Its explanatory role was in demonstrating both the nature
and severity of Hamish’s difficulties. This particularly applied to the underpinning role of

problems in input processing in conceptualising the severe limitations of his intelligibility.

7.26.5 Does the intelligibility of Hamish’s speech vary across different speech elicitation
conditions?

The results of the intelligibility task at T1 indicated that the listeners found Hamish’s speech
significantly more intelligible in MWU than in SW, with conversational speech being the
most intelligible type of utterance. In this respect his intelligibility outcomes are like those
of Lily and the discussion in section 6.26.5 is relevant to Hamish. Even given the selection
bias for conversational speech (described in Chapter Three, Methods), the difference '
between SW and imitated sentences still favoured MWU. It may be that his combination of
typical intonation patterns possibly together with atypical open juncture to signal word
boundaries allowed for recognition of at least some words in context, although the mean

for imitated sentences was only 25.69% so the effect was small.

One further observation of Hamish’s intelligibility was that all types of utterance showed a

wide range of listener responses. For example, the responses to Hamish’s conversational
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speech ranged from 10.00% to 56.00% of words recognised. As previously stated, the wide

range of responses is discussed in section 6.26.5.

7.26.6 Are any changes in Hamish’s speech output evident between two points in time
and do any changes impact on the intelligibility of his speech?

There were some changes in Hamish’s speech between Tl and T2 with quantitative
measures of PCC (T2, 37.71%; T1, 31.07%) and PVC (T2, 83.33%; T1, 73.57%) showing
improvements. These were judged to be quite small in clinical terms and progress in
achieving the intervention targets was slow and showing minimal impact on speech output
in therapy sessions. However, the reassessment at T2 showed positive changes in the
realisation of voiceless plosives in SIWI positions and in vowel production, particularly in
SW, although neither had been directly targeted in intervention. However, observation of
variable realisations at T1 showed voicing was one of the elements that showed variability
in output; this was perhaps a predictor of change. Improvements in vowel realisation
would be predicted to improve intelligibility (Fletcher et al., 1991; Higgins & Hodge, 2002;
Reese & O’Hanlon, 2004; Speake et al., 2012).

The results of the intelligibility task at T2 indeed showed that listeners’ recognition of SW
had improved significantly, as had imitated sentences; in comparison the outcome for
conversational speech was similar to T1. Overall MWU were still much better identified
than SW but understanding Hamish’s speech in all types of utterance continued to present
listeners with considerable challenges and the range of outcomes remained very wide.
There was an observable positive impact on word recognition resulting from changes to the
production of SIWI voiceless plosives but otherwise any direct relationship between

segmental change and intelligibility was not apparent.

In a study by Speake et al., (2012) on the effects of vowel difficulties on the intelligibility of
two 10-year-olds who had PSD the authors report that even when the children’s PVC
improved after intervention, this was not always sufficient to improve intelligibility even
when the adult target vowel was appropriately used. Although for Hamish, with the
exception of the word FISHING, vowels were not at issue in the single words sampled
through the intelligibility task, it may be the case more generally that when children’s
speech is so impaired there are subtle phonetic differences which impact on listener
perception. However, where impressionistic transcription does not highlight any obvious

changes, it is not possible to explain these results. Further acoustic or instrumental
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measures such as EPG might support more informative assessment of changes to phonetic

or gestural patterns, especially but not only in MWU.

7.27 Summary and conclusions

A comprehensive phonological process analysis (PPA) of Hamish’s speech identified a range
of processes with pervasive effects of structural and systemic simplification and glottal
replacement in all types of context. However, as with the other three children, analysis of
MWU revealed segmental and prosodic features which were not evident from a traditional
single word naming test. These observations collected from each of the four case studies
evidenced that investigation of the speech output of children with PSD should include
MWU as well as SW and that the scope of this assessment should encompass details of
phonetic, phonological and prosodic features. Hamish’s MWU showed frequent open
juncture with glottal stops and pauses being characteristic of his output. Like Lily there
were instances of open juncture within words at syllable boundaries as well as between
words although this was more frequent in Hamish’s speech than Lily’s. In the Connected
Speech Processes task Hamish was the child who showed most frequent use of liaison
across word boundaries. Like the other children Hamish also showed considerable
variability in speech output but unlike the others there were fewer instances of this being
progressive i.e. being closer to the adult target. However, this may be because Hamish
showed the most severe level of impairment with the lowest PCC of the four cases
presented. There were examples of variability between extremely immature and less
immature forms, as with his long domain nasal harmony, so in this sense he was

demonstrating progression.

Psycholinguistic assessment indicted that Hamish’s speech processing skills showed
significant impairment in input tasks, and, like Harry and Lily he had more difficulty in
activities invol\)ing non-words than real words. His difficulties in output tasks were severe, .
with comparison with normative data suggesting a level similar to that of Lily, but PCC
analysis and observations by the author indicating that his speech was the most profoundly
impaired. Hamish’s output patterns were similar in non-word repetition and picture
naming, to those of Harry and Lily. Tallulah was the child whose processing skills were the
least impaired and the only one who showed a positive difference between real word
naming and non-word repetition; this might suggest that better non-word repetition might
be an indicator of maturing motor planning and execution skills. Hamish’s performance on

a DDK task indicated that he had difficulties in motor planning, as did all the children, but
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his oro-motor skills were not observed to be impaired. The findings of this study, even
given the limitations of the assessment carried out on DDK and oro-motor abilities,
suggests that children with poor DDK skills might be at risk of PSD but there is no such

association with oro-motor skills.

Hamish presented with severe and persisting speech difficulties at T1 which affected the
intelligibility of his speech in all types of utterance although listeners were better able to
recognise words in MWU than as single items. This suggested that the listener experience
of Hamish, Tallulah and Lily’s speech where MWU were more easily identified than SW

might be more typical than the patterns shown in response to Harry’s speech.

By T2, Hamish’s speech output and his intelligibility showed slight improvement but he
continued to have severe and pervasive difficulties reflecting those identified at T1.
Observations of the changes in Hamish’s speech suggested that as the differences were in
vowel realisation and the more mature production of devoiced segments these aspects of

speech output may be important in intelligibility.

The case studies have presented the investigation and findings of the study in relationship
to the four individual children. The final chapter is Chapter Eight; the purpose of this is to
discuss the broader themes that emerged which might apply to all the children, and which

might have implications more widely applicable to PSD and for intelligibility.
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Chapter Eight
Discussion

8.1 Introduction

This study was designed to examine the speech of four children who had severe and
persisting difficulties, and to explore the impact of their persisting speech difficulties (PSD)
on the intelligibility of their speech as judged by unfamiliar adult listeners. In the case
study chapters the research questions have been explored in relation to the data of each
individual child. The detailed perceptual phonetic investigation of the each child’s speech
revealed that although many of the presenting patterns could be captured and described in
terms of a traditional phonological process analysis, there were many features which were
essential in understanding and describing their speech output which PPA did not
encompass. These included speech patterns seen in multiword utterances. Exploration of
speech patterns in the three types of data sampling showed both quantitative and
qualitative differences between speech production in single words, imitated sentences and
conversational speech. The psycholinguistic speech processing profiles provided possible
explanations of the children’s speech output patterns and a way of describing the complex
nature of these processing difficulties. The measure of intelligibility showed that the
children’s intelligibility varied across the three types of data samples and also that the
listeners showed variability in their responses both within and between each child’s data.
Between T1 and T2, all four children showed progress in speech production as measured
by, for example, PCC and there were positive changes in their intelligibility. However, their
speech output showed persisting difficulties and these continued to influence how much of

their speech the listeners recognised.

In the course of this exploration, several key themes have emerged. The purpose of this
chapter is to discuss these themes. The discussion is centred on the nature and complexity
of the speech processing difficulties of children with PSD, and the application and
limitations of phonological process analysis in relation to capturing the entirety of the
presenting data. Consideration is given to the issues that were identified in relation to the
children’s production of multi-word speech, and to variability in speech output. Themes
related to intelligibility are also discussed. Finally, some of the limitations and then the

overarching theoretical and clinical implications of the study are described.
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8.2 The nature and complexity of speech processing difficulties in children with PSD

The children in this study, identified as having PSD, all showed evidence of extensive
speech processing difficulties affecting input, representational and output levels (Pascoe,
Stackhouse, & Wells, 2006). Their individual psycholinguistic profiles, and the mapping of
these to the speech profiling model at T1 (Stackhouse & Wells, 1997, see appendices 4.2,
43,5.2,5.3, 6.2, 6.3, 7.2 and 7.3), showed different combinations of difficulties in terms of
task performance but their shared presentation was that of complex and multi-level
processing impairments. In addition, the children all presented difficulties at times which
appeared to reflect difficulties in speech processing capacity (Crystal, 1987). This resuited
in complex data, not easily forced into neat categories for interpretation but proving to be

an essential element in conceptualising PSD.

The multi-level impairments shown in this study are commensurate with the findings of
other studies. Conclusions from the ALSPAC study (Wren et al., 2012), which was based on
the assessment results of children with PSD, led to the hypothesis that children with PSD
show pervasive speech processing problems. They have both cognitive-linguistic and oro-
motor difficulties, as measured through performance on non-word repetition and DDK
tasks. It has also been suggested that children who present with “problems with words”
have impaired interactions between levels of processing (Chiat & Hunt, 1993, p. 200)
evidenced by variability in the realisation of phonological and lexical targets. During this
current study, it was observed that all the children at times showed slow word retrieval and
occasional semantic naming errors, which Chiat and Hunt (1993) highlighted as
symptomatic of impairments at multiple levels of processing. Preston and Edwards (2009)
found that children with PSD were less accurate and slower than age-matched controls in a
rapid naming task. They were also more impaired in phonological awareness activities
(Preston & Edwards, 2007) and DDK tasks; the difficulties evidenced again suggested
pervasive and multi-level processing problems. The children in this current study all
showed some difficulty with both phonological awareness and DDK tasks. In addition,
three of the children (all except Tallulah) presented with significant impairments in input

processing skills.

The profiles of Harry, Lily and Hamish showed some similarities in performance on input
tasks; in particular they all had more difficulties with discrimination of speech sounds in
non-words than real words. They were more successful in demonstrating competencies in

tasks which tapped the accuracy of their phonological representations. This finding in
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regard to phonological representations was not unexpected since they all had receptive
language and vocabulary skills that were in the typical range. This must mean that they
had stored lexical representations that were sufficiently specified for the purposes of
recognition (Hewlett, 1990; Stackhouse & Wells, 1997). However, other studies have found
that children who have speech difficulties perform less well than typical peers on real word
tasks requiring detection of mispronunciations, thus indirectly suggesting that the quality of
stored phonological representations is compromised (Rvachew & Grawburg, 2006;
Sutherland & Gillon, 2005, 2007). The discrepancy between the findings of these reported
studies and this current study might be explained by the ages of the children. Rvachew and
Grawberg (2006), and Sutherland and Gillon (2005; 2007) assessed children aged 3 to 5
years in comparison to the 6 and 7-year-olds in the current study. Findings from another 6-
year-old who had PSD, “Katy”, were reported by Pascoe et al., (2005); the éuthors
concluded for Katy that “phonological representations are a relative strength” (p. 198).
Katy’s speech processing profile in input was similar to that of Harry, Lily and Hamish.
Vance (1995) reported normative data from a mispronunciation detection task for the five
age bands of typical children aged 3 to 7 years, with between 17 and 20 participants in each
group. She describes significant improvements in pérformance relative to age, and in a
short form of the task children reached ceiling by the age of six. Harry, Lily and Hamish did
not generally perform at ceiling level but their relative strength with real words appeared

to reflect the developmental progression seen in typical peers.

It was hypothesised that Harry, Lily and Hamish used already established phonological
representations and top-down semantic knowledge to support their speech perception
skills (Rvachew & Brosseau-Lapre, 2012) in real word discrimination tasks. However, in
non-word activities the absence of this top-down support revealed their poor perception,
particularly in making judgements about finely graded phonetic differences and sound
sequences. Task performance might also be influenced by other factors such as limitations °
in verbal short-term memory (Alloway, Gathercole, Willis, & Adams, 2004). The
presentation of activities such as auditory lexical decision or mispronunciation detection
requires children to make a judgement on a single word, but the discrimination tasks
require listening to two real or non-words and then making a comparison between one or
two segments of those words. Harry, Lily and Hamish performed poorly in comparison to a
typical peer group (evident from norms given with the published tasks) and difficulties with
speech perception are well documented in children who have speech difficulties (Lof, 1996;

Rvachew, Ohberg, Grawburg, & Heyding, 2003; Shiller, Rvachew, & Brosseau-Lapre, 2010).
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However, although poor performance on auditory input tasks may be of indicative of
difficulties in speech perception, it may also be symptomatic of a processing system that is

generally inefficient or impaired.

The only child who did not have input difficulties was Tallulah who also presented with
other differences which demonstrated that her processing skills overall were stronger.
Tallulah was the only child whose outcomes on the non-word repetition task were in the
typical range and she had the highest PCC, both of which suggested greater overall

proficiency.

The most obvious areas of similarity in the speech profiles of the children were in speech
output, with difficulties in accessing (and by implication, establishing) accurate motor
programmes, and articulating real words accurately. The children also had poor skill§ in the
DDK task demonstrating poor motor planning and/or motor execution for speech
production. Although DDK was assessed in a limited way, and so must be interpreted with
caution, it was evident that none of the children could produce repeated sound sequences
accurately or consistently. It has been found that typical children are able to repeat
sequences of syllables with accuracy and consistency 'from the age of 5 years (Williams &
Stackhouse, 2000); the children in this study were aged 6 and 7 years. Furthermore, at T2,

their performance on these DDK tasks was essentially unchanged.

Two of the children (Lily and Harry) had difficulties with non-speech oro-motor movements
in that they were unable to elevate their tongue tip; this may have no direct significance in
relation to their speech output since among typical 3 to 5-year-olds there are many
children who are unable to perform this task (Williams & Stackhouse, 2000). This finding
about children who have typical speech suggests, therefore, that it is unclear how tasks
involving tongue tip elevation relate to speech production. The inability to carry out this
action may be the output of an immature motor system or reflective of a difference that

occurs in the general population.

The processing profiles provided a snapshot of the children’s skills at the time of the
assessment but did not give a developmental perspéctive on their abilities at a younger
age, or predict future development. For example, at T1 Tallulah did not present with input
processing difficulties as measured through tasks done at that time, and her ability to carry
out tasks requiring the manipulation of speech sounds, such as phoneme deletion, were

judged appropriate for her age. However, at T2 her performance on segmentation and
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deletion tasks was unchanged and her phonological awareness skills appeared to be
arrested at that stage of development (Stackhouse & Wells, 1997). The ongoing presence
of input difficulties was evident for Harry, Lily and Hamish; although they all showed some
progress, their performance on tasks continued to be impaired both in terms of numerical
scores but also qualitatively, for example, with frequent requests for repetition of stimulus
items. These ongoing difficulties with input, and the impaired DDK performance of all the
children at T2, suggested that although they all showed improvements in varying degrees in
segmental use and intelligibility, their speech processing systems remained significantly
impaired (see appendices 4.13, 4.14, 5.13, 5.14, 6.13, 6.14, 7.13 and 7.14). Constraints in
any part of the speech processing system may interact with others to limit the
development of skills. For example, the motor theory of speech perception (Galantucci,
Fowler, & Turvey, 2006; Liberman & Mattingly, 1985) suggests that an individual’slspeech
output directly informs how speech is perceived. Studies have shown in typical aduit
speakers that there is activation in the speech musculature of a listener which mirrors the
patterns of a speaker (Fadiga, Fogassi, Pavesi, & Rizzolatti, 1995; Watkins, Strafella, & Paus,
2003). It is possible, for example, that delay or difficulty in the development of speech
motor skills will impact on the children’s speech percebtion resulting in a processing system

where feedback between levels operates around a loop of impairment.

The ongoing and persisting nature of processing impairments was illustrated by Kenney,
Barac-Cikoja, Finnegan, Jeffries and Ludlow (2006) who carried out a small study of nine
adults who had a history of speech difficulties as children. When the participants were
compared with a group of typical matched controls they showed significant deficits in
speech perception and short-term memory (and also presented with mild speech
differences). A systematic review of the long-term impacts of speech difficulties in
childhood revealed a range of consequences for adult life related to academic and social
outcomes (McCormack, McLeod, McAllister, & Harrison, 2009). The complex relationships
between speech perception and output difficulties may be conceptualised through bi-
directional interactions where children “must know the articulatory movements required
to produce a given acoustic output” (Munson, Edwards, & Beckman, 2005, p. 193) but also
where phonetic output is shaped progressively through matching between the utterances
that the child both hears and says (the “auditory-articulatory ‘feedback loop’”, Stoel-
Gammon, 2011, p. 9). A primary deficit in any aspect of the speech processing system may
render a child at risk of difficulties; risk might be mitigated by individual resilience factors,

for example, cognitive style or early intervention. Conversely, their manifestation and
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persistence may be triggered or maintained by factors such as intermittent hearing loss
(Shriberg et al., 2010) or a severe difficulty at one level of processing, such as motor

planning, which impacts across the whole system.

8.3 Phonological process analysis: application and limitations

This study explored the application and limitations of phonological process analysis (PPA)
as a framework for the description and analysis of the children’s speech production. PPA is
proven to be a useful tool in clinical practice, is widely used and offers enduring appeal to
clinicians. However, PPA does not and cannot be used to capture all aspects of speech
production data collected through observation and transcription. The theory underpinning
phonological process analysis is grounded conceptually in an approach that predicts that
children’s speech can be described in terms of universal, innate simplification patterns
(Miccio & Scarpino, 2008). These patterns are seen in the immature speech of very young
children (Dodd et al., 2003) and in the atypical speech of children who have SSD (Stoel-
Gammon et al., 2002). A long-standing debate in the area ofvchild speech is whether
children who have difficulties present with delay (“protracted phonological development”,
Bernhardt & Zhao, 2010, p. 163) or whether they represent separate populations (Shriberg
et al,, 2010). Another view is that they are a different population because they show
persisting speech delay which is underpinned by a “chronological dislocation” due to a
“deficient system” (Grunwell, 1988, p. 235). An extension of this discussion is whether the
group who have speech difficulties show homogeneity and there is a consensus that they
do not (Waring & Knight, 2012). Although in clinical practice there is recognition of group
differences, assessment tends to be fairly uniform i.e. a phonological process analysis
based on single word naming (Skahan, Watson, & Lof, 2007), almost to the exclusion of any
other form of examination. One exception is the DEAP assessment (Dodd et al., 2002)
which offers a range of tasks designed to establish differential diagnosis in subgroups of

children, such as phonological delay or inconsistent phonological disorder. Although these |
tasks present stimuli in different ways (for example, repeated productions of the same
token) they are nevertheless largely based on single word naming. This general
dependency on single word naming is in spite of the design limitations of all speech
assessments, none of which include a full range of consonants and vowels (Eisenberg &
Hitchcock, 2010). The unquestioning use of a phonological process approach for all
children shows a disjuncture between theory, i.e. phonological processes are universal

simplifications, and clinical observation, i.e. children present with individual patterns in
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speech, which sometimes show features which are neither universal nor simplifications.

Children with PSD who present with poor intelligibility may fall into this group.

The phonological process analysis completed for the children in this study was more
detailed than a traditional approach based on a typical single word naming assessment
carried out in clinical practice because it included both single words and conversational
speech. Examination of the results shows that it was possible to describe many of the
speech patterns of all four children using a process approach (see appendix 8.1 for a
summary of the speech output of all four children). Several different phonological process
systems are in use internationally, with differing numbers of processes described and
differing terminology (Miccio & Scarpino, 2008). The processes in this study were based on
Grunwell’s influential approach in the UK described in “Phonological Assessment of Child
Speech” (Grunwell, 1985). There were some commonalties across the children in the
structural and systemic processes which are described as frequently occurring in both
young and speech delayed children (Dodd et al., 2003; Stoel-Gammon et al., 2002). For
example, all the children had cluster reduction, velar fronting and gliding. In this respect,
apart from in relation to their ages, their speech was unremarkable for children from a

clinical population.

The phonological process analysis provided a framework in this study for the description of
much of the single word data and this pattern-based approach has benefits in identifying
targets for intervention (Miccio & Scarpino, 2008). Indeed this method of describing
children’s speech and successfully delivering treatment has been validated though
empirical studies (Almost & Rosenbaum, 1998; Baker & McLeod, 2004; Williams & Chiat,
1993). It was also possible to identify patterns that occurred consistently in both single
words and conversational speech (for example, gliding). Armed with an awareness that the
transcriber needs to be aware of the potential pitfalls of making assumptions about what is
or might be heard (Howard & Heselwood, 2002), the analysis was effective in dealing with

data which could be perceived and transcribed® as a linear segmental sequence.

The application of a linear analysis assumes a one to one correspondence between what is
produced, perceived and transcribed and is heavily influenced by alphabetic notation

(Miiller & Papakyritsis, 2011). However, not all data can be forced through this narrow

! The assumption here is that perception and transcription are adequate for purpose but it is
acknowledged that both are interpretations of the speech signal which may be influenced by many
factors (Mu“tler, Damico, & Guendouzi, 2006).
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conceptual/perceptual aperture, and attempts to do so are difficult, resulting in awkward,
hard to interpret, transcriptions. This can be illustrated, for example, by the realisation of
the word SPAGHETTI by all four children: Hamish ['t"s_e_?il; Harry [sa'be?il; Lily
['the?i_ ]; Tallulah [17fr) 'geth i]. There are some common features that can be
identified in all four words, for example, vowel segments are similar and the SIWW alveolar
plosive is produced either as [t] or as a glottal stop, both of which occur in typical adult
speech. However, the citation form of the word begins with the cluster /sp/ and also
contains a SIWW voiced velar plosive /g/ which in phonological process analysis terms
might be realised with, for example, cluster reduction and velar fronting respectively. In
the children’s realisations of SPAGHETT! it is difficult to be sure how to map the production of
even the syllable shape of the target word in a linear way. This then poses a dilemma in
analysis which may lead to these types of data being consigned to an “other” category or
ignored. Whilst this may be a legitimate way to manage occasional examples or even to
categorise them as “exceptional forms” (Grunwell, 1987, p. 101), if this happens more
frequently the integrity of the analysis begins to become questionable. Indeed, Crystal
(1987) argues that some speech will prove impossible to transcribe but this is an important

clinical feature, usually indicative of severity, and should not be ignored.

Apart from these considerations about the linearity of phonological process analysis,
another issue is the assertion that processes are universal and natural (natural in this
context does not equate to normal, but to phenomena that may be accounted for by
“articulatory physiology, acoustic phonetics or perceptual psychology”, Harris & Cottam,
1985, p. 73), and that they serve to simplify speech output (Dinnsen, Gierut, Morrisette,
Green, & Farris-Trimble, 2011). If the universality and naturainess of speech patterns has a
basis in reality, it might be expected that researchers would agree on the number and type
of processes found in children’s speech. Although there are many similarities in approach,

there are both quantitative and qualitative differences (Stoel-Gammon et al., 2002). One '
of the difficulties is in having certainty about what occurs in the typical speech of very
young children (Ingram, 1989). It is possible that even “exceptional forms” may appear
transiently at early phases of development but that they have not been recorded since the
numbers of detailed analyses of output at this stage reported in the literature are limited.
If it was the case that exceptional forms represented an extreme form of immaturity, it
would suggest that children with speech difficulties were manifesting development that
was arrested at an early stage (Stackhouse & Wells, 1997). It also appears from the

literature that terminology such as exceptional or atypical forms can be used to describe
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any data that does not conform to the researchers’ approach; this may be convenient, but
brings into question that core concept. It is also the case that some atypical processes, for
example, initial consonant deletion (found in Lily’s speech) and glottal stop replacement
(found in the speech of all four children) have been described as “the most common
‘atypical’ processes” (Stoel-Gammon et al., 2002, p. 6). This is on the basis of their rare
occurrence in typical speech and their relatively frequent occurrence in atypical speech, but

again brings into question the classification of what constitutes a natural process.

The concept of simplification in children’s speech is also somewhat problematic. It can
feasibly be argued that structural processes may simplify word production through, for
example, cluster reduction or final consonant deletion (although the presence or absence
of coda segments may be subject to debate, for example, when features of a “deleted”
nasal consonant are realised with nasalisation of the adjacent vowel (Bernhardt & Gilbert,
1992; Bernhardt, 1992). However, when applied to systemic processes this argument
about simplification may be less secure. For example, velar plosive fronting is commonly
described with an inherent assumption that the production of segments requiring velar
placement is more difficult. Conversely, backing of alveolar targets is also recognised but is
a less common process; in this case the alveolar placement by implication might be harder.
However, where these are recorded in the speech of the same child (“conflicting
processes”, Miccio & Scarpino, 2008, p. 416) the explanation cannot rely on a simple
harder/easier interpretation. This can be illustrated with examples of Hamish's realisations
of SIWI consonants in FiSHING ['be?17n], BrReaD [fe2f) ] and PARACHUTE ['p fewsfau?].
An explanation of the production of the adult targets /f/, /bi/ and /p/ does not lend

itself to a straightforward description of the realisations as simplification.

The concept of simplification is brought further into question by evidence to suggest that
children’s phonetic inventories are directly affected by the frequency with which segments
are used in their environment so that, for example, Italian children acquire the voiced
labiodental fricative /v/ much earlier than their English-speaking counterparts (Bortolini &
Leonard, 1991). This segment /v/ appears to present difficulties for typically and atypically
speaking children acquiring English in that it appears relatively late and is subject to the
process of stopping. Yet, it cannot be inherently harder to articulate otherwise young
italian children would not be producing it easily at such a young age. Examination of
Tallulah and Hamish’s output revealed use of a velopharyngeal fricative; although this was

not categorised as part of the process analysis, it would be counter-intuitive to describe
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this segment as a simplification. There is an interaction implied, but not necessarily clearly
stated, that although phonological processes operate at a cognitive-linguistic level, their
occurrence is motivated by immaturities or constraints in the child’s articulatory-motor
system, i.e. at a phonetic level (Hewlett, 1990). All children present with their own
individual processing strengths and difficulties (Baker & Mcleod, 2004), it is therefore
unsurprising to find that speech output also shows individual patterns and what is termed
“intersubject variability” has often been described (Bates, Watson, & Scobbie, 2013, p.
291). For children with PSD these patterns are underpinned by significantly impaired
speech processing systems and responses to this impairment may be varied and unusual in
speech output, although still, importantly, systematic (Ingram, 1989). Tallulah and
Hamish’'s velopharyngeal fricatives may demonstrate their “active and creative role”

(Grunwell, 1987, p. 244) in managing constrained processing systems.

The limitations of the phonological process framework in effectively capturing essential
speech production data can be demonstrated through the findings in this study both for
segmental and prosodic features. It is argued that children who have PSD frequently
present with unusual or complex speech behaviours which may not be compatible with a
traditional phonological process analysis. The first example concerns the children’s atypical

nasal realisations.

The SSD literature makes almost no reference to unusual nasality; references are confined
to the speech patterns of children who have velopharyngeal dysfunction (see for example,
Harding & Grunwell, 1998; Henningsson et al., 2008). However, Tallulah and Hamish both
had systemic atypical nasal realisations of oral segments, and both Harry and Lily showed
occasional short bursts of audible nasal airflow, which appeared to be the result of gestural
mistiming (Hamish and Tallulah also showed instances of this). It appeared to be the result
of a timing issue in coordinating velopharyngeal closure during transitions between
segments, but was not always in proximity to nasal consonants. There was no suggestion
that any of the children had velopharyngeal dysfunction. It could be argued that Tallulah
and Hamish used atypical nasality contrastively (i.e. for Tallulah as a realisation of fricative
segments and for Hamish in signalling the presence df fricative consonants) and as such this
feature could be described as a phonological process. However, there could be no
convincing argument for the naturalness of their nasal realisations, so one of the primary
theoretical tenets of the phonological process approach does not hold true. An alternative

explanation may be found by considering the relationship between phonetics and
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phonology very early in speech development, and how that relationship might develop in

children who have speech difficulties.

Vihman and Velleman (2000) reviewed the speech development, in a cross-linguistic study,
of 15 English, French and Finnish children. In summary, they argue that children’s early
words are shaped by their linguistic environment, and also by their own perception and
proprioception, developed through babble. Children gradually match their output patterns
to adult input, and thus produce identifiable words. Once the child has established a
sufficient number of individual words (or exemplars, (Bybee, 2001)), said to be
approximately 50 in number, he or she is able to extrapolate more abstract
representational information to form “word templates” (p. 334). These become the basis
for the establishment of a phonological (i.e. cognitive-linguistic) system. The authors argue
strongly that phonology “can be seen to emerge out of phonetic structure” (p. 305), and,
importantly, phonological rules, far from being innate, derive from the individual
experience of the child. Lindblom (2000) also argues that phonological structure emerges
from the child’s (phonetic) motor experience:

“There is no split between phonetics and phonoldgy because, from a developmental point

of view, phonology remains behaviour. Phonology differs qualitatively from phonetics in

that it represents a new, more complex and higher level of organisation of that behaviour.

For the child, phonology is not abstract. Its foundation is an emergent patterning of
phonetic content.” (p. 312).

For children who have speech difficulties, the developmental experience will include
accommodation to the individual motor or perceptual constraints imposed by their
impaired speech processing systems. Thus, for children like Tallulah and Hamish, atypical
nasal realisations may represent solutions to perceptual or proprioceptive difficulties.
There may be no need to categorise these either as atypical phonological or phonetic
features as long as they are fully recognised, investigated and described. In clinical practice
the danger of taking a phonological process approach is that these behaviours are not"
recognised, investigated and described, rather they are consigned to “unusual or other”

processes and ignored in favour of more usual and developmentally typical phenomena.

A further example of data which may be allocated'as an “unusual or other” process was
that identified in the children’s speech output where they all had what appeared to be
lexically specific “frozen” forms (Bryan & Howard, 1992). For example, at T1 Lily's
realisation of THANKYOU was ['mie™n?ju:]; Harry persistently realised SUPPOSED as

[sma~us]. These might be interpreted as signs that the generalisation of, for example,
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maturation in phonological processes was not complete. However, a different
interpretation might be a failure in the updating of motor programmes for these specific,

high frequency exemplars.

Interactions between phonetic features and phonology, and the sometimes awkward
separation of what Lindblom refers to as “phonetic substance” and “linguistic form”
(Lindblom, 2000, p. 298) can be illustrated by the children’s production of consonant
clusters which had labial features such as /r/ or /w/. All four children showed instances of
labial harmony and these often involved some frication (for example, Tallulah, TRACTOR
['p"owe?t™ o]); and coalescence (for example, Lily, BUTTERELY ['ba?a Ba1]l); Hamish,
CRAB [fp’ ];.Harry, sSQUARE [fea]). In a study of consonant cluster development in typical
children aged 5-12 years Mcleod and Arciuli (2009) did not report this as occurring
(although /r/ being realised as [w] and categorised as gliding, was common). In contrast,
Yavas and Mcleod (2010) in a study of /s/ clusters in children who had phonological
disorders, reported on 33 realisations of /sw/ and 24 (72.72%) of these were realised as
[fw] or [ow]. These features of labial harmony could be categorised as an “other” process.
However, if children have difficulty with the articulatory demands of complex sound
sequences (clusters) and/or coordination or control of lingual movements, a solution might
be to use early established labial patterns (MacNeilage, Davis, Kinney, & Matyear, 2000)
together with later developed fricative gestures to realise the complexity of the cluster.

This would appear to be a phonetic solution to motor constraints.

One further point concerns prosodic analysis. “Speech prosody...is essentially rhythmic”
(Howard, Perkins, & Sowden, 2012, p. 893); children need to learn how to manage the
coordination of rhythm, rate, stress, pitch and loudness. This is in conjunction with the
organisation of stress and syllable timing, and smooth transitions at word boundaries and
simultaneous with organising articulatory movements for segmental production. All of the -
children showed difficulties in the management of syntagmatic fluency as well as
paradigmatic accuracy (Wells, 1994). The phonological process approach is heavily biased
towards segmental articulation and pays much less attention to aspects of suprasegmental
organisation so that, for example, features such as Hamish’s atypical pauses or Lily’s
unusual segmental transitions would not be captured though a process-based description.
However, the limitations of this almost universal clinical approach are rarely questioned or
discussed in clinical practice (although see Miccio & Scarpino, 2008, for a critical

evaluation). The phonological process approach has been used for over thirty years. There
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seems no likely successor on the immediate horizon although, for example, nonlinear
phonology is taught as the preferred approach by Rvachew’ at McGill University in Canada.
She also makes the case that phonological process analysis is not adequate for the needs of
all children but recognises that full nonlinear analysis may not be achievable within the
time constraints in everyday clinical practice (see also Rvachew & Brosseau-Lapre, 2012,
figure 6-8, p. 437, where a shortened analysis form is available). The challenge for
researchers in child speech is to present alternatives or more current theoretical models

which will inform and change clinical practice.

8.4 Multi-word utterances

A central theme for this study was the analysis of the children’s speech in multi-word
utterances. Much of the work exploring the speech of children who have SSD has focused
at the level of single words (Flipsen, 2006) although it is recognised that children must learn
to produce both “words and phrases in an adult-like manner” (Stoel-Gammon & Sosa,
2007, p. 238). It is also the case that children with typical speech and language
development produce multi-word utterances from the age of 18 months (Crystal, 1972) so
there is no developmental imperative to focus on single words. Multi-word speech
production requires the integration of the processes of articulation and prosody (Howard,
Wells, & Local, 2008), managing paradigmatic accuracy and syntagmatic fluency (Wells,
1994). It also requires the speaker to recognise and realise change and reduction in the
phonetic patterns of words depending not only on the phonetic and phonological
environment, but on the entire linguistic, sequential, interactional and pragmatic context of
the utterance (see, for example, Shockey, 2003). it is therefore unsurprising to find that
children who have PSD, underpinned by a variety of significant limitations in their input and
output processing systems, present with patterns in multi-word utterances that are
different to those found in their peers (Faircloth & Faircloth, 1970; Howard, 2004, 2007,
2013; Newton, 2012; Pascoe et al., 2005; Wells, 1994). Klein and Lui-Shea (2009) make the '
important point that, to date, assessment of connected speech has been largely for the
purpose of comparison with single words rather than for the exploration of the particular
segmental and prosodic features of multi-word utterances. The current study did
comparatively examine segmental output in different sampling conditions but also focused
on conversational speech with the express purpose of examining phenomena not found in

single words.

? (http://developmentalphonologicaldisorders.wordpress.com/teaching-dpd-2
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The segmental features of the children’s multi-word speech were examined to explore
whether their patterns matched those reported in other children. The literature predicts
that there will be segmental differences between single word and multi-word utterances
(Faircloth & Faircloth, 1970; Kiein & Lui-Shea, 2009; Morrison & Shriberg, 1992) referred to
by Morrison and Shriberg (1992) as the difference between “citing” and “talking” (p. 259).
This relationship is generally reported as being in favour of greater accuracy in single words
(although Wolk & Meisler, 1998, found the opposite). All four children in this current study
produced more adult target forms in single word naming tasks than in conversational
speech. Broadly speaking, every child presented with the structural and systemic
phonological processes in all sampling conditions that are typically found in children with
speech difficulties (as described in section 8.3). However, there were differences in these,
particularly in the frequency of the occurrence of some features. For example, both Harry
and Tallulah realised consonant clusters more frequently in single words than in
conversational speech; Lily’s realisation of velar plosives was more likely to be fronted to
alveolar plosives in conversation than in a naming task. These examples can be linked to
the greater linguistic processing demands of connected speech (Howard, 2007) and to how
well particular segmental patterns are established. Variation between the realisation of a
single word and that same token in multi-word speech has been described as a “trade-off”
(Holm et al., 2007, p. 470); one possible attribution of this is to constraints in the number of
phonological elements a child can manage at one time (see also the "bucket theory"
Crystal, 1987). It also seems likely that the realisation of more recently acquired motor
programmes requires more attention, since these are not yet the most strongly established
and therefore automatically accessed exemplars. The processing load of multi-word
utterances may increase the likelihood of older, less accurate but more easily accessed
motor programmes driving the realisation of the word. It might also be the case that high
frequency lexical items are stored as constituents of motor programmes for whole ‘
utterances. Generalisation of new segmental patterns may occur more slowly for these
since the updating process must be applied across an entire stretch of words. Thus, in the
more complex linguistic environment of multi-word utterances, children are more likely to
produce words using a platform of familiar motor brogrammes so that old patterns may
persist for some time. For example, Hamish showed remnants of what appeared to be the
relic of an earlier, highly individual, developmental pattern with nasal segments realised
with long domain harmony across stretches of an utterance, for instance, AND KATIE’S ROOM

(cS3) realisedas [e™n (.) 'ne1?i 'ma~m]. Although Hamish had segmental realisations
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affected by nasality in single words, by T1 these were only affecting fricative and affricate
consonants. Examples of the widespread use of nasal consonants across all manners of

articulation were only seen in muiti-word utterances.

The finding that the children’s muilti-word utterances showed the same features as their
single words but that there were quantitative differences was not unexpected. However,
exploration of multi-word utterances also revealed qualitative differences which were not
apparent from a comparison of single words and connected speech, but were aspects
identified in what Howard (2007) refers to as “real talk” (p. 34). As such, these features
may not have been identified through a traditional, single word, phonological analysis;

these include word juncture and other prosodic behaviours associated with the production

of typical connected speech.

In the current study word juncture was examined through the Connected Speech Processes
(CSP) Repetition task (Newton, 2007) and analysis of conversational speech (see appendix
8.2 for a summary of results for all four children at T1 and T2,). Af T1, none of the children
showed consistency in the use of typical speech behaviours at word boundaries in the CSP
task and although each child used some typical junctUre processes, the profile of use was
different for each of them. In this respect they resembled the four children described by
Howard, (2007) who each presented with “an individual profile of prosodic and articulatory
behaviours” {p. 32). So, for example, at T1 in the CSP task Tallulah showed some use of
assimilation and elision but almost no liaison but Hamish presented with several instances
of liaison but no assimilation and infrequent elision. In conversational speech the only
process seen in all four children was liaison, and Tallulah also used assimilation and elision.
There are several possible factors which could explain the children’s word juncture
behaviours. It may be that the children presented with delayed patterns that are found in
much younger children who have typical speech development (Newton & Wells, 1999, .
2002; Stemberger, 1988; Thompson & Howard, 2007) and/or that their use of CSP reflected
the phonological and phonetic constraints of their speech output and were related to such
measures as PCC. It could be that they were using individual and idiosyncratic processes
and that their patterns were not explainable by either of these factors or that there were

other lexical or prosodic features to be considered.

The small numbers of published studies describing CSP in children with typical speech do
not present unequivocal findings, as described in Chapter Two. Although the published

reports are on a small scale, they suggest that if the children in the current study were
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following a typical developmental trajectory they might, at the very least, show elision at
word boundaries since this was a common finding in all the young typicaily developing
children. In the CSP task Tallulah, Harry, Lily and Hamish all used elision but in
conversational speech only Tallulah showed any examples of this type of juncture. For
Hamish all possible sites for elision and assimilation were affected by glottal replacement of
word final consonants apart from two examples where a nasal and approximant cluster
occurred; Harry and lily also had frequent glottal stops but Tallulah did not. This frequent
occurrence of glottal stops is not a typical pattern in adult speech although it does occur in
some accents of English in specified contexts (Shockey, 2003). In the young typically
developing children already described it was not common but one of Thompson and
Howard’s 2-year olds used glottal stops as did CW (Newton & Wells, 2002), also at the age
of two. For Hamish, Harry and Lily, glottal stop use can be explained most cogently in the
context of the constraints of their segmental systems and more particularly by the drive for
articulatory simplification, which might also be true in the developing systems of 2-year-
olds. In conversational speech at T1 only Tallulah used elision and this is partly explained
by the absence of possible sites for elision in the language of the other children, as was also
the case at T2. Within the framework of this study there was no detailed analysis of the
lexis and grammar systems of the children but this might prove valuable since, for example,
brief examination suggests that there were few examples of regular past tense verbs where
elision might be used. Newton and Wells (1999) found that children aged 3-7 years used
word juncture processes most often in spontaneous speech (more so than in the CSP task)

but this was not the case at T1 for any of the children in this current study.

Comparison of the results for assimilation in the CSP task shows a slightly different profile,
with Tallulah and Lily both demonstrating bilabial and/or velar assimilation (and Tallulah
one instance between /s/ and /f/) but Harry, like Hamish, did not assimilate at any
possible sites. Lily’s use of assimilation typically involved bilabial targets, and sites where -
nasal segments were used were almost all assimilated. This reflects the pattern reported in
typical two-year olds by Thompson and Howard. Tallulah’s pattern was less predictable
than Lily’s, but an important difference between these two children was that Lily’s
realisations were affected by velar plosive fronting whereas Tallulah’s were not. Hamish
used glottal stops at potential assimilation sites and Harry’s output was affected by both
glottal stops and velar fronting. Klein and Lui-Shea (2009), in a study of four boys aged 4;0
to 5;5 who had SSD, reported frequent omission of coda consonants at between-word

boundaries but did not mention the occurrence of glottal stop use at all. In conversational
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speech only Tallulah showed examples of assimilation but again there were very few
potential assimilatory sites in the children’s spontaneous speech. This reduction in possible
sites for interaction between segments at word boundaries had a significant effect on all
types of connected speech processes. Newton (2012), in her study of the between-word
processes of assimilation and elision in three 11 to 12 year-old-boys, reported that
although all three sometimes used adult-like processes, the frequency of use was less than
that seen in typical speech. The boys particularly showed glottal replacement for coda
consonants clusters in contexts where elision might occur. The higher frequency of adult-
like realisations in the Newton study compared with the current study might suggest that
children with PSD become more proficient at managing word boundary contexts as they
get older, but that difficulties in the production of mature forms will persist. Newton,
following the work of Bybee (2001) suggested that the children’s between-word prbcesses
represented an extreme form of lenition which minimises the gestural effort required.
Further, she proposed that “the abnormal patterns are extreme versions of the behaviours

which are exhibited by adults and children without speech disorders...or what might be

termed here “hyperlenition”” (p. 724).

The only between-word process showed by all four children was liaison (although there
were individual differences in the type of liaison used; /r/was always realised as a glide
[w], a common finding in much younger children (Thompson & Howard, 2007). This was
true of both the CSP task and conversational speech. The child who showed the most
instances of liaison was Hamish; comparisons of the percentage of use of liaison in the CSP
task at T1 showed that Hamish used it at 60% of possible sites, Lily 50%, Harry 20% and
Tallulah 10%. There was a tantalising inverse relationship between liaison and PCC, with
Hamish who had the lowest PCC showing the most instances of liaison and Tallulah who
had the highest PCC the least number of examples. This was not the case with other
between-word processes and it may be that there is no simple unifying explanation for the
quantitative difference in liaison use between the children. Newton and Wells (2002)
suggest that in young children with typical speech /j/ and /w/ liaison result from phonetic
factors (i.e. the articulatory output of moving from one vowel shape to another) whereas
/r/ liaison reflects phonological learning. It is also suggested that /r/ liaison may develop
later (although still by the age of three). There is a choice available to speakers in whether
they employ liaison to realise the word boundary as close juncture, although if an
articulatory gesture involves moving from a high front or back vowel to another vowel,

production of [j] or [w] would seem to be an almost inevitable coarticulatory effect.
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However, this was not the case for these children since their use of [j] and [w] liaison was
highly variable. In adult speakers use of intrusive /r/-type liaison “is less easy to argue on
purely coarticulatory grounds and appears to be optional in some contexts and also shows
intra-speaker variation” (Howard, 2013, personal communication). It seems likely that
children develop mature use of /r/-type liaison in a way that reflects the patterns of use in
their linguistic community. It also appears that in Southern British English (the accent of
the children in this study) the realisation of the /r/ linking form mirrors the development
of /r/ in other contexts, typically the labial [w] then the labiodental variant [v] and then

the mature [1] (Knight, Villafana Dalcher, & Jones, 2007).

For Hamish and Lily /r/ liaison (realised as a glide) was the most consistent between-word
liaison type. Both children produced /w/ and /j/ with ease, but these were less often
realised. This seems a rather unexpected finding, given that /r/ liaison is a later feature in
children with typical speech. However, these children are considerably older than the
typical 2 and 3-years-olds described in published studies, and do not have typical speech
development therefore they may present with different patterns, not yet described in the
literature. There might also be a sampling effect becéuse in the CSP task there are only 4
stimulus items each for /r/ and /w/, and just 2 for /j/; more extensive assessment with
judicious selection of the vowels at word boundaries might have revealed different

quantitative and/or qualitative data.

The production of typical multi-word utterances depends not only on a set of phonetic,
phonological and prosodic behaviours at word boundaries but also on realising words with
the appropriate segmental, structural or rhythmic emphasis or reductions in accordance
with the interactional requirements of any given situation (Johnson, 2004; Shockey, 2003).
All the children showed instances of appropriate reduction, especially in high frequency
phrases. Ellis (2002) highlights the role and importance of frequency in language learning,
and Bybee (2002, 2010) argues that high frequency utterances are stored as multi-word
exemplars. This would have the benefit of increasing the efficiency and speed of output.
There is an associated reduction in the muscular effort required for articulatory gestures
(Browman & Goldstein, 1992) leading to greater overlap of gestures and increased
coarticulation which results in the acoustic and perceptual effects of reduction. The
children’s production of appropriately reduced utterances was potentially a positive
feature since reduction is an important factor in the perceptual acceptability of speech

(Speake, Howard, & Vance, 2011). However, the combination of typical reduction with the
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children’s highly constrained, atypical segmental systems resulted in hyperelision, which
had a significant negative effect on their intelligibility (see section 8.6). This was
particularly true for Harry who had the most evident use of reduction, and who was the
only child whose single words were better recognised by listeners than words in
conversational speech. Assessment of the role of reduction in children’s speech is not
available through traditional single word assessment tasks. If the main purpose of eliciting
multi-word speech samples is to compare the segmental output frequency in the two
different conditions, clinicians may not readily consider beyond this to the wider

explanatory potential of multi-word utterance analysis.

The exploration of multi-word utterances revealed a range of other phonetic, phonological
and prosodic factors, as described in detail the children’s case studies; for example,
difficulties with the production of multisyllabic words; segmental harmonisation across
utterances; interferences in phonological assembly; atypical pauses between and within
words. The nature and extent of these behaviours was only evident in multi-word speech.
However, in the sentence imitation task the children showed instances of features that
were both quantitatively and qualitatively different to those in conversational speech. This
would suggest that, at least for children with severe and persistent speech difficulties, it is
important to carry out both types of sampling. It has been suggested that assessments
using sentence repetition tasks are as effective as spontaneous speech analysis in
determining the severity of a child’s speech difficulty in terms of PCC (Johnson, Weston, &
Bain, 2004). While this may be the case for PCC (which in itself is a limited type of
measurement), the findings of the current study would suggest that other descriptive and
explanatory features would not be evident if only imitation tasks were carried out.
“Conversational speech is the most socially-valid context for evaluating speech
intelligibility” (Flipsen, 2006, p. 303), but more than that it is perhaps the most valid

context for the assessment of speech output as a whole.

8.5 Variability

In this study all the children showed variations in speech output. This is a predicted finding
since variability in production is a feature of typical speech in both children and adults
(Mcleod & Hewett, 2008; Shockey, 2003; Vick et al., 2012). However, the factors
underlying this variability in different aged populations are not the same. In very young
children variability reflects neuromuscular, cognitive or linguistic immaturity (Davis, 2012)

which resolves over time. This resolution results in the emergence of new speech patterns
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leading to gradual changes in production (Ferguson & Farwell, 1975). While these changes
take place, speech may appear inconsistent. Mature speakers have variable production in
response to a variety of phonetic, linguistic, and pragmatic factors (Shockey, 2003). One of
the aspects of speech production to be mastered by children is to learn the types and

functions of acceptable, and indeed necessary, typical variations of their language.

It was observed that all the children in this study showed variability in their speech,
however, assessment findings showed that none met the criterion of 40% token-to-token
inconsistency on the DEAP assessment to meet a diagnosis of Inconsistent Phonological
Disorder, IPD, (Dodd, 2005). Children with IPD have been described as having a deficit in
output at the level of phonological assembly, (which is also referred to as motor planning,
Stackhouse & Wells, 1997). Dodd, Holm, Crosbie, & McCormack, (2005) define this deficit
as problems in “selecting and sequencing phonemes (i.e. in assembling a phonological
template for the production of an utterance)” (p. 58). Analysis of the output data
suggested that all four children presented with difficulties at this level of processing, but as
already described they did not realise words in the DEAP task with sufficient variability to
be classified in this way. However, in every type of output task (DDK, single words and
multi-word utterances) the children showed a mixture of both type and token variation.

This leads to questions about the source and nature of the variability in these children.

The literature suggests that in children with PSD variability may result from several
different factors. Their speech patterns may be positively changing (progressive variability)
(McLeod & Hewett, 2008); their speéch processing systems may be very immature
(Rvachew et al., 2007); they may have fuzzy phonological representations (Forrest, Elbert,
& Dinnsen, 2000); they may have difficulties in motor planning/phonological assembly
(Dodd, Holm, Crosbie, & McCormack, 2005; Preston & Koenig, 2011). Variability may also
reflect difficuities in managing the multiple linguistic demands of, for example,
conversational speech (Tyler, Williams, & Lewis, 2006). It could be suggested that all these
sources of variability might simply be the product of immaturity at different levels of the
speech processing system. However, the degree of yariability in the children in this study
was unusual for their age, since variability between immature and mature forms decreases
with age (Holm et al., 2007). Observations of the individual children, described in the case
study chapters, indicated that their variable speech output was related to more than one

factor, and was both progressive and non-progressive; occurrences required an analysis of
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individual instances and contexts to explain the patterns that occurred, when they

occurred.

It may be that children with PSD do represent a different group to those children with IPD,
and that the variability of the children in this study is symptomatic of their severe deficits at
multiple levels of processing, whereas children with IPD have a clearly defined level of
impairment. (This assumes that the IPD group do indeed form a separate and stable
diagnostic category and not, as suggested Rvachew & Brosseau-Lapre (2012), that the
diagnosis is a reflection of the developmental stage and severity of the child’s speech
difficulty). Instances of type or token variation may be ascribed to particular, sometimes
competing, factors. For example, the productions of novel motor programmes realising
velar plosive targets over more strongly established motor programmes with alveolar
plosive segments. However, apart from this progressive type of inconsistency, variability
may be overspill behaviour resulting from inefficient, noisy and poorly coordinated speech
processing systems. As the children with PSD progressed in segmental accuracy, variability
in output generally decreased but did not entirely disappear. As described in section 8.2,
their underlying processing systems remained atypical; variability in speech output and in
the type of inconsistency shown was another outward sign of the children’s continuing

processing constraints.

8.6 intelligibility

This study provided detailed information about the impact of children’s PSD on the
intelligibility of their speech as judged by 66 adult listeners. The children were selected for
the study because they were assessed by their own speech and language therapist, and
subsequently by the author, to have poor speech intelligibility. The experience of 66
listeners confirmed that this was indeed the case and, as described in the children’s
chapters, that reduced intelligibility occurred in all sampling conditions; single words,
imitated sentences and conversational speech {see appendix 8.3 for a summary of T1 and
T2 results for all four children). Furthermore, the mean percentage of recognised words at
T1 across all three sampling conditions (in order of severity, Hamish 28.10%, Lily 33.30%,
Harry, 59.37% and Tallulah 67.27%), corresponded with the order of severity as measured
by the PCC (i.e. Hamish 31.07%; Lily 44.90%; Harry 62.11%; Tallulah 70.92%).

There is a link between severity and intelligibility (Brancalioni, Magnago, & Keske-Soares,
2012; Gordon-Brannan, 1994; Pascoe et al., 2006) but it is not a simple association (Barnes

et al.,, 2009; Ertmer, 2010); examination of the data in this current study confirms the
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complexities underlying the relationships between these two core dimensions. Complexity
is illustrated through the particular data relating to the ability of listeners to recognise
words in the three different sampling conditions, and the variability of word identification

within each type of sampling condition.

For Tallulah, Lily and Hamish'’s speech the listeners’ word recognition was better for multi-
word utterances than for single words but for Harry’s speech the opposite was found, with
single words being the most easily recognised. It has been suggested that there is a
correlation between single word intelligibility and conversational speech (Gordon-Brannan
& Hodson, 2000) and between the recognition of single words and imitated sentences
(Chin, Finnegan, & Chung, 2001) but the findings of the current study do not support this
view. For example, Hamish’s single words were least well recognised but the listeners
identified less of Lily’s conversational speech than Hamish’s. Harry’s single words were
more intelligible than either type of multi-word utterance, and Tallulah’s imitated
sentences were significantly better than either single words or conversational speech. It
may be the case, as described by Gordon-Brannan and Hodson (2000), that relationships
between intelligibility in different sampling conditions are subject to more individual
variation in children who have severe speech difficulties. This further strengthens the
argument that children with PSD need assessments of multi-word utterances as well as
single words since judgements about intelligibility cannot be made on assumptions which
are based on any one type of speech sample. It may also be the case that children’s
intelligibility varies as the result of both the paradigmatic demands of different tasks and
the children’s syntagmatic response to these demands. For example, for Harry, single word
naming might both allow time to access more accurate motor programmes but also
inherently encourage citation forms, particularly in a child who is so used to carrying out
word naming assessments. Children may also respond with “best speech” (Klintd, Salameh,
Svensson, & Lohmander, 2011) as Tallulah appeared to in the sentence imitation task
(similar to the child SB, decribed by Howard, 2013), where open juncture plus the
contextual support of a complete sentence meant that listeners identified 80% of her

words compared with 66.71% of her conversational speech.

The findings of this study also suggest that intelligibility cannot be measured through the
judgement of any one individual listener; there was a wide range of responses in what was
recognised by different listeners within each different sampling type. This was true for

every child with single words, imitated sentences and conversational speech both at T1 and
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T2. It was also the case that listeners varied across the types of samples so that, for
example, for Harry at T1 Listener 58 (L58) was the only person who understood 100%, all
ten single words. However she/he recognised 67.86% of imitated sentences and 68.75% of
conversational speech which was considerably below the maximum identified by other
listeners of 100% and 87.5% respectively. For Hamish L28 identified 73.33% of
conversational speech but only 2 single words; L56 recognised the highest number of single
words with 4/10 but only 24% of imitated sentences (and the maximum from another
listener was 56%). McHenry, (2011) points out that the role of the listener in identification
of spoken words in an intelligibility task is very different to that experienced in real
communication situations. Most obviously in this current study, listeners were making
judgements based on auditory input alone; it has been documented that being able to see
the speaker improves intelligibility (Hunter, Pring, & Martin, 1991; Hustad, Dardis, &
McCourt, 2007). However, beyond such significant environmental factors it appears that
individual listeners have varying degrees of skill in word identification which are, as yet,
unexplained (McHenry, 2011). No detailed examination of the profiles of the individual
listeners was carried out in this current study, but following an exploration of the
intelligibility of three adults with dysarthria as judged by 228 listeners, McHenry (2011)
concludes “it is always apparent who translated effectively, but it is rarely evident why” (p.
122). Although the responses of listeners was so wide, as found in other studies (for
example, Speake et al., 2012), this does not invalidate the experience of each individual
listener. In everyday situations children with PSD will meet a variety of people who will be
faced with the challenges posed by their intelligibility difficulties. The listeners in an
intelligibility task reflect that process in a focused, but unnatural, context. It is divorced
from “intelligibility in interaction” (Mdller, 2003, p.318) or what is also termed
“comprehensibility” (Yorkston, Strand, & Kennedy, 1996, p. 55). These tenets are
underpinned by the concept that any interactive process has the potential for being
intelligible but that the verbal content is supported by a wide range of speaker and listener
variables. It is these variables or joint processes which determine the success of an
interaction, and although speech accuracy is a major factor, it is just one of those variables.
For judging intelligibility in real-life and real-time interactions it may be that an approach
such as that described by (McLeod, Harrison, & McCormack, 2012), where information
gathered by parents from a variety of other people known to the child, can serve to
“triangulate” a collective experience of the child’s speech. This could ensure an ecological

and efficient measure in clinical situations (Hustad, 2012).
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One of the purposes of this study was to examine why the speech of children with PSD is
unintelligible. At one level the explanation was obvious; poor intelligibility was the result of
the phonological and articulatory difficulties described in section 8.3. Intelligibility was also
linked with severity; it is likely that there is a point where the integrity of the speech output
is so compromised that the listener is unable to extract sufficient acoustic information,
even in context, to understand the intended message. This is what Klein & Flint (2006)
refer to as “the ceiling effect for unintelligibility” (p. 195). As shown by the measures
carried out, the children in this study had severe as well as persisting speech difficulties and
that may prove a sufficient account of their unintelligible speech. By T2, all the children
showed significant improvements in segmental output and their intelligibility had also
improved (see appendix 8.3). Structural and systemic changes directly impacted on the
listeners’ recognition of the children’s speech. However, the link between the Speech
processes and intelligibility is not a simple quantitative equation since sometimes children
who realise more adult targets accurately, as measured through phonetic transcription,
may be less intelligible than those with less accurate word production (Barnes et al., 2009;
Konst, Weersink-Braks, Rietveld, & Peters, 2000). In addition, the presence of many and
complex variables in multi-word utterances (Howard, ‘2007) suggests that the explanation

of children’s intelligibility in connected speech output merits further exploration.

The study showed that, for three of the four children, the contextual semantic and
syntactic support available in muiti-word utterances meant that imitated sentences and
conversational speech were more intelligible than single words. No detailed examination
of the intelligibility of different word classes was carried out to see whether, for example,
function words were better recognised than nouns or verbs. This might have revealed that
MWU were more intelligible in overall percentage terms but that content words were no
more intelligible than the single words which were (largely) nouns. This would mean that
in real-life, real-time conversations children’s intelligibility would be subject to the same -
constraints regardless of the type of utterance; superficial examination of these data does
not suggest that_this was the case but further analysis would be needed to confirm this
observation. Furthermore, reports of differences between listener identification of single
words and multi-word utterances in a range of studies (Osberger, 1992; Pascoe et al., 2006)

supports the view that the type of sampling condition is relevant.
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One of the issues in understanding the speech of children with PSD is that, like listening to
an unfamiliar language, the word boundaries are not easily identified. Flipsen (2006)

describes how speech in conversation:

“consists largely of a continuous stream of acoustic information. Listeners parse the speech
stream into word units in their heads by identifying the boundaries between words from
the available acoustic information, their knowledge of the language, and the context of the
conversation” (p. 305).

In a study based on the experiences of children with SSD and their families, McLeod, Daniel,
& Barr (2012) quote the mother of one of the children: “all his words run together, there
are no spaces in between so it can be very hard to understand what he is saying” (p. 73).
This might seem to suggest that children are realising word boundaries with close juncture
in the way that adults typically do (Howard et al., 2008) but it may also be that word
juncture behaviours of children with SSD are actually not like those of typical speakers. For
some children at least, atypical between-word processes might result in a reduction or
distortion in segmental or prosodic information, affecting the listener’s ability to parse the
speech stream. The perceptual difficulties in detecting word boundaries may give listeners
the impression of faster speech. It is perhaps no accident that children with poor
intelligibility are asked to slow down their speech rate and that parents and teachers report
that the children “talk really fast”. As described in section 8.4, the children in this study
presented with atypical word boundary behaviours but most of this atypical behaviour
resulted in open juncture which serves to keep words apart (Howard et al., 2008). This
impacted to varying degrees on their prosody, and at times, resulted in perceptually
unusual utterances. However, as with Tallulah’s imitated sentences, open juncture may
have served to improve intelligibility. Conversely, the children, particularly Lily and Hamish,
had frequent open juncture due to the realisation of SFWF consonants as a glottal stop
(similar to the children described by Newton, 2012). The consequence of this was a
reduction in segmental information resulting from a loss of contrast, with the potential
effect of reducing intelligibility. This was perhaps the more significant factor at the word
boundary rather than the open juncture itself. The perceptual impact of atypical word
juncture may be another unpredictable variable in explaining the intelligibility of the

speech of individual children.

Of all the children, Harry was the only one who, at T1, was more intelligible in single words
than in multi-word utterances. This profile of intelligibility has been reported in case
studies of children who have PSD (for example, Faircloth & Faircloth, 1970). It also

occurred in two 10-year-old children who had vowel difficulties described by Speake et al.,
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(2012) where, after intervention, the children’s intelligibility in single words was better
than in multi-word utterances, the opposite of their profiles before treatment. In
conversational speech Harry’s use of close juncture was like that in the speech of typical
adults. Other typical reduction behaviours (Johnson, 2004; Shockey, 2003) were also
observed. However, as described in section 8.4, the combination of typical word juncture
and speech reductions in multi-word utterances with the significantly constrained word
structure and segmental patterns found in his speech sometimes resulted in “a continuous
stream of acoustic information” (Flipsen, 2006, p. 305) where word boundaries were not
identifiable. This resulted in hyperelision, particularly in high frequency utterances, but
also in stretches of discourse, after he had introduced a topic and before he reached the
closing stages of his conversational turn. Hyperelision had a negative impact on Harry’s
speech in multi-word utterances meaning that stretches of his conversational speech were
unintelligible. In this respect he is similar to the child JO described by Howard (2013) who
says:

“typical adult connected speech reductions are not compatible, from the perspective of
intelligibility, with significant levels of segmental misarticulations” (p. 219).

Hyperelision occurred with the other children too, although to a much lesser degree and
only with high frequency utterances. Because reduction is a feature of typical speech, its
presence should be a positive indicator in the output of children who have PSD.
Paradoxically, it may compound the difficulties with intelligibility caused by the losses of
contrast resulting from the children’s structural and segmental limitations. Consideration
of the impact of reduction behaviours on multi-word utterances for children with PSD
provides a basis for the description and explanation of intelligibility difficulties which is
absent from traditional approaches to children’s speech. It can only be available through

close scrutiny of multi-word speech.

This study was not focused on intervention, but between T1 and T2 all the children .
participated in regular speech and language therapy sessions and at T2 all showed
improvements in speech measures such as PCC/PVC. The main aim of the intervention was
to improve intelligibility (Dodd & Bradford, 2000) and all the children showed significant
gains across most sampling types (see case chapters for details). However, one of the most
striking aspects of the T2 intelligibility outcomes was the continued wide range of listener
responses (see appendix 8.3). In spite of the evident quantitative changes (even for
Hamish, whose speech remained profoundly impaired), the listeners’ experience of the

same speech extracts were very different. This raises several issues. Measures such as PCC
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come from speech data which have been subject to analysis and transcription. Although
this process was carried out with best attempts at integrity and faithfulness to the
children’s output, inevitably some fine detail may have been lost as the author’s “listener-
oriented perspective” (Howard, 1993, p. 304) lead to “cleaning-up” or “phonemicising”
data when “small, seemingly insignificant phonetic details” are obscured (ibid, p. 315). This
is most clearly seen in the single word data where the T1 and T2 words were transcribed
identically but the listener responses were either significantly better or worse at the two
time points. It may be that listeners, confronted with raw data, have a more ecologically
valid response than someone trained in transcription (and outcome measures such as
improvements in PCC may be validated through listener responses). This is not to suggest
that the two tasks are at all the same but rather that they are both types of interpretation
of speech data. However, this does not explain the wide variation in listener respohses at
T2 and why the same individual utterances have such range of possible interpretations. As
discussed earlier in this section, it is currently not possible to offer an explanation of this
but it is important that clinicians are aware that an improvement in quantitative measures

of children’s speech does not automatically lead to speech that is always intelligible to

every listener.

8.7 Limitations of the study

This section describes the limitations of this study in relation to its design and execution.
The first limitation is the number of children who were included; single case studies are
valuable because they allow for detailed examination of the data of an individual child and
there is a tradition of this, particularly in intervention studies (Bryan & Howard, 1992;
Pascoe et al., 2005; Stackhouse, Pascoe, & Gardner, 2006) but also in studies that expiore
the nature of presenting difficulties (Chiat & Hunt, 1993; Howard, 2007; Wells, 1994).
However, single case studies do not provide data which can be applied to whole groups of
children and understanding how findings can be interpreted for clinical practice can be
problematic. Nevertheless, one of the issues for evidence-based practice in speech and
language therapy is the heterogeneity of individual clients, and there is an argument that
suggests it is only by careful and detailed individual case description that common patterns

will emerge (Dodd, 2007; Pring, 2004).

The study had methodological limitations. The time spans between T1 and T2 were all
slightly different and for Lily was 20 months in comparison with (more or less) 12 months

for the other three children. If progress in all four children was going to be compared it
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would have been important that the time between the two points of assessment were
controlled. Although this comparison was not part of the study it does limit use of the data
in this way. Direct comparisons between the children’s performance on the
psycholinguistic tasks were somewhat limited because there were slight differences in
which tasks were used with the four children at the two points in time, both between the
children and for each individual child at T1 and T2. There was also an issue related to the
reliability of the administration of the DDK tasks; the procedure for this task did not follow
that outlined in any standardised test manual, such as that in the DEAP, (Dodd et al., 2002)
and so the children’s performance could not be compared with normative data. The tasks
were not carried out in a rigorous manner which was unfortunate because the children all
showed persisting motor planning difficulties. Better reliability would have made for more

certainty in interpretation of test findings and comparison to available norms.

One major and potentially important factor was the potential bias in the selection of the
conversational speech samples. In order to measure the ability of listeners to identify
words in the intelligibility task, the conversational speech had to be intelligible to the
author so that the task could be scored. By the time the samples were chosen (after T2)
the author, on the basis of familiarity, found the children’s speech was almost always
intelligible, particularly in conversation. However, as can be seen in the transcribed
examples of conversational speech in the appendices, there were occasions where words
were not recognised by the author. These items were not selected for the intelligibility
task. The stimuli for the intelligibility rating did not, therefore, contain some of the
material that was potentially least intelligible, and the data collected during the
intelligibility task may suggest that the children’s speech was more intelligible than was the

case.

Much of the exploration in the study was based on perceptual analysis and transcription of '
the data. The use of perceptual transcription as a tool for research has been criticised on
the basis that it is subject to errors in measurement, affected by subjectivity on the part of
the transcriber and has issues related to reliability (Kent, 1996; Howard & Heselwood,
2002), although the latter are arguably at least in .part the product of measures which
demand strict symbol-to-symbol matching (Cucchiarini, 1996). However, in spite of these
concerns perceptual analysis is considered to be the gold standard in clinical practice
(Heselwood & Howard, 2008; Sell, 2005). In the study approximately 10% of the data were

reviewed by the author and study supervisor together using a consensus approach, with
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discussion and also recourse to acoustic analysis (Kent, 1996; Shriberg, Kwiatkowksi &
Hoffmann, 1984), but given the reservations expressed in the literature no point-to-point

agreement metrics were calculated (Cucchiarini, 1996; Heselwood, in press).

Another limitation was in the scoring of the intelligibility data. Scores for multi-word
utterances were based on counting all the words produced apart from determiners “a” and
“the”. It is possible that a systematic examination of content and function words might
have revealed that recognition of noun and verb vocabulary was no better than that in
single words i.e. that identification of content words, more easily guessed from context,
might have suggested that the children’s speech was rated as more intelligible than it really
was. Time and space prohibited the detailed examination of listener responses which
might have shown whether or not this was the case but the data are available for. future
analysis. The intelligibility stimuli, being in part taken from spontaneous speech, were not
controlled for features such as segmental content or word shape, which might also have

revealed factors which made items more or less easy to identify.

8.8 Theoretical and clinical implications
This final section describes the theoretical and clinical implications of the study. These

include factors related to risk and identification of PSD, assessment, the importance of
multi-word utterances in the description and explanation of the children’s severe and
persisting speech difficulties and considerations regarding intervention. Issues about

intelligibility and future areas of research for children with PSD are also outlined.

PSD in children are relatively rare, affecting likely less than 5% of children (Shriberg, Austin,
Lewis, McSweeny, & Wilson, 1997; Wren et al., 2012} and the percentage of these children
presenting with poor intelligibility is not known. Speech delay is relatively common in
young children; Bowen, 2009 reports that the Waisman Phonology Project suggests around
15% of three-year-olds have speech difficulties which affect intelligibility. However, -
anecdotally, clinical experience suggests that the severity of the child’s speech delay at, for
example, three-years-old, does not give a reliable indication of whether difficulties are
likely to persist, although information such as Bowen's (2009, p. 57) “red flags” for speech
impairment may guide clinical observations. This includes features such as the persistence
of initial and final consonant deletion, glottal replacement and vowel errors, all of which
occurred in the speech of the children in this study. An awareness of the speech and non-
speech risk factors for PSD will be important for clinicians when making decisions about

intervention. All four of the children in this study were referred in early childhood; there
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was a family history of difficulties in speech and literacy for all of them except Harry; the
most convincing evidence of this was for Hamish but his younger brother, who had a severe
phonological disorder, was not born when Hamish was first seen by a speech and language
therapist. For these children the risk of persistence might be observed in their individual
patterns of speech production, not only in terms of severity which was clearly a significant
factor, but in their unusual segmental and prosodic output. For example, pervasive glottal
stops (Harry, Hamish and Lily) and atypical nasal realisations (Tallulah) were obvious
manifestations of atypical development. The persistence of open juncture and limited use
of between-word processes were further indications. In order to identify children at risk of
PSD at an early stage, clinicians require carefully transcribed information about the detail of
the presenting speech so that atypical features can be recognised and described. This is
not to suggest that every child referred with speech difficulties will need this type of

detailed assessment but that it is considered for children who have poor intelligibility.

One question that arose in the course of this investigation was whether these four children
represented a coherent clinical group, distinct from children diagnosed with, for example,
CAS or inconsistent phonological disorder (IPD). Group coherence was established through
the identification of the children as having PSD and the purpose of the study was not to
explore diagnostic categories. However, it was observed that none of the children met the
criterion of 40% inconsistency on the DEAP subtest that measures inconsistency (Dodd et
al, 2002) and which is designed to aid identification of IPD. As described in the case
chapters all four children showed significant variability in speech output but this appeared
to be symptomatic of the severity of their speech difficuity rather than diagnostic of IPD.
The issue of CAS is somewhat more problematic and this diagnosis is not without
controversy. Many of the characteristics described in children with CAS are seen in other
children who have speech difficulties (Ozanne, 2005) and it is suggested that the
presentation of the disorder changes over time (Strand, 2002). Of the four children, only -
Hamish had been previously diagnosed with CAS (by his previos speech and language
therapist) and he also presented with the most severe speech output difficulties. However,
Lily also showed severe speech difficulty and there is no suggestion of CAS in her clinical
records. For the purposes of this study, the unifying factors between the children were
that at T1 they all presented with multiple and significant speech processing difficulties, as
evidenced on their profiles, and all had motor planning and motor programming
difficulties. By T2 they all showed varying degrees of improvement but also had persisting

difficulties which were qualitatively similar to those at T1. PSD may prove to be a useful
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descriptive label for these children, avoiding the controversies of a CAS or IPD diagnosis, as

long as the clinician has profiled the needs of the individual child to plan effective

intervention.

The recognition of severity and risk in young children might indicate that clinicians should
consider the child’s processing skills. As already described, children with PSD represent a
particular subgroup with pervasive processing problems in input and output, “multiple
levels of difficulty” (Pascoe et al., 2005, p. 192). This being the case, assessment of speech
perception, the quality of phonological representations and an investigation of speech
motor skills will form part of the investigation. This does not mean exhaustive and lengthy
testing but that the clinician is able to explore the child's» response to a range of different
tasks, often in an iterative way as part of the early stages of intervention. Psycholinguistic
assessment may be based on activities such as those listed in the Compendium of Auditory
and Speech Tasks (Stackhouse, Vance, Pascoe, & Wells, 2007). However, the main principle
of this approach is that the clinician applies principles of hypothesis-driven investigation in
a systematic way which is replicable for the individual child. The advantage of published
tests which have peer group norms for comparison is.to make this process more reliable.
The disadvantage is that published tests may not probe the actual errors made by an
individual child. Tasks which are based on children’s own speech output errors may
provide insight into processing skills not evident from generic assessment and be more
sensitive to individual processing strengths and weaknesses. For example, published
materials may include vocabulary that is unfamiliar to the child, resulting in lexical items
which tap into non-word rather than real word processing skills (Stackhouse & Wells,
1997). The children in this study might have benefitted from tasks which were individually
designed; for example, Tallulah may have demonstrated more subtle input processing
difficulties if stimuli for input tasks contained only items that reflected the errors made in
speech production. Individual designed sets of stimuli would also be useful for effective -

intervention planning.

Assessment of children at risk of, or who have PSD should include data from single words,
imitated sentences and conversational speech. The findings from this study demonstrate
that each type of data sample contributes complementary insights towards a full
description and analysis of the speech of an individual child. It is not possible to draw
reliable conclusions about segmental or prosodic features, or about intelligibility based on

only one type of data, and certainly not on a single word naming assessment alone.
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Phonological process analysis has a place in clinical practice, and for many children the
approach will prove both sufficient and effective in the description of their speech
difficulties and in planning intervention. However, children with PSD will benefit from a
descriptive framework which is not constrained by traditional phonological processes.
These children do use common developmental processes but require an analysis of their
speech which allows the effective description of individual segmental and prosodic patterns
which are sometimes consigned to the category of “other” in traditional assessment. One
such framework may be the Phonetic/Phonological Systems Analysis (PPSA, Bates &
Watson, 2012). Data are collected from the speech samples which the clinician judges to
be the most appropriate for the individual child. The child’s output is charted to assist in
the identification of patterns and also variability in production and, unusually, vowel
analysis is included. The authors aim to provide clinicians with a way of cbllating
information clearly and succinctly which directly supports decision-making for intervention,
and encourages further investigation as needed. It offers a flexible approach to assessment
which could be fit for a variety of purposes, including for children with PSD, although the

authors state that analysis of between-word processes is outside the scope of the data

collected.

This study adds to the (limited) information already available about the multi-word
utterances of children who have PSD (Howard, 2007, 2013; Newton, 2012; Wells, 1994). It
confirms that the study of multi-word utterances not only allows for comparison of
segmental realisation between, for example, conversational speech and single words (Klein
& Lui-Shea, 2009; Morrison & Shriberg, 1992) but also, and importantly, reveals both
segmental and prosodic information which is not evident in naming tasks.

“Connected speech is qualitatively different from single words, in terms of its phonology
and therefore its phonetics” (Howard, Wells, & Local, 2008, p. 583).

This unequivocélly means that clinicians should aim to include analysis of connected speech .
in order to fully describe the children’s output. There are interactions between segmental
and prosodic features in MWU which need further investigation in children who present
with severe speech difficulties. An example might be the exploration of the impact of
pervasive glottal stops on the development of the typical realisation of connected speech
processes. This interface may have implications for intelligibility but currently the

importance of it is unknown.

It is possible to establish some sense of chronology in the development of connected

speech processes from the studies of typical young children (Newton & Wells, 1999;
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Stemberger, 1988; Thompson & Howard, 2007) although with the paucity of information
available this can only be tentatively sketched out. It may be possible to begin to outline a
developmental progression in children who have PSD using data from this study and those
from other published reports (for example, Howard, 2004, 2013; Klein & Lui-Shea, 2009;
Wells, 1994). It does seem, unsurprisingly, that increasing age is an important factor, with
older children showing more adult-like behaviours. However, detailed examination of the
type and nature of between-word behaviours and factors such as PCC might reveal more
individual features about the children’s speech output and the impact of, for example,

glottal replacement.

This study was not an intervention study but the exploration of the children’s speech has
implications for treatment. There are many types of intervention for SSD (Bowen, 2009;
Williams, McLeod, & McCauley, 2010) and these will be appropriate for children with PSD
as they are for other children. However, approaches to speech therapy on the basis of
connected speech production are rarely described (Howard, 2013). The authors of a small
number of investigations have made suggestions, for example, Wells (1994) posits that
work on the child’s awareness of rhythmic contrasts in multisyllabic words and utterances
may be a vehicle for developing close juncture between words. Newton (2012) describes
how focusing on hyperlenition at word boundaries may be productive and also reminds
clinicians that working on single word citation forms may inadvertently lead to the child
using hyperarticulation in connected speech, a point raised by Wells (1994) in relation to
atypical open juncture. The children in this study, Tallulah in particular, were very aware of
the implicit (and sometimes explicit) requirement to produce “best speech” (Klinté et al.,
2011) which sometimes resulted in unusual open juncture. Pascoe et al. (2005) describe a
single case study where intervention for final consonant deletion was designed in the
context of both single words and connected speech. Both Newton (2012) and Ball (2003)
suggest that a usage-based approach, coupled with observations from gestural phonology -
(Bybee, 2001; Bybee, 2006) may prove a productive way of developing intervention
approaches. The role of frequency could be considered in developing improved speech
output and intelligibility in multi-word utterances, drawing children’s attention to phonetic
contrasts in a systematic and focused way. This might, for example, include careful
selection of high frequency exemplars of targeted segmental or prosodic patterns both in
single words and longer constructions with activities involving repeated productions by the
clinician through play or listening tasks (already familiar in clinical practice through the

technique of auditory bombardment). Ota and Green, (2013) reported that the
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development of word-initial consonant clusters in young children appears to be related to
the frequency with which exemplars are used in maternal speech. This is not to suggest
that simply increasing the exposure of children with SSD to particular words will lead to a
resolution of their intelligibility problems, but that this might be a variable to be carefully
managed in intervention. Principles of motor learning (Maas, Robin, Austermann Hula et
al.,, 2008), carefully graded feedback (Rvachew & Brosseau-Lapre, 2012) and using
processing strengths to support areas of difficulty (Rees, 2001) are all factors which could
be successfully employed at the level of connected speech. Also, traditional single word
interventions may be adapted by the clinician, mindful of the importance of careful stimuli

selection, to include input and output varying the length and complexity of utterances.

Intelligibility could be one of the main outcome measures in treatment for children with
PSD since “intelligible speech is the long term goal for most intervention approaches for
children with speech disorders” (Dodd & Bradford, 2000, p. 191). However, it is rarely
considered in a systematic way, and it is difficult to establish reliable and time-effective
ways to manage this in clinical settings. It is possible to record children’s speech and ask
listeners to identify what has been said but the range of responses shown by different
listeners means that more than one listener must be used (and there is no indication of
how many listeners would be enough for the result to be sufficiently representative). It
may be that diagnostic testing, using lists of words (a picture naming task for children)
designed to explore particular sound contrasts could be an effective type of single word
stimulus (Miller, 2012). However, this would not deal with the issue of listener variability;
it may be in the future that the development of speech recognition software could be
refined enough that the listener variable could be eradicated (ibid). This type of
measurement would be far removed from the everyday experience of both the speaker
and listener but might serve a defined purpose in quantification of outcomes. However,
the introduction of any type of system dependent on recording equipment seems unlikely
to be available in public services in the UK on the basis of time and cost. More immediately
available are scaling-type measures. Although these have been criticised as unreliable
(Samar & Metz, 1988; Whitehill, 2002), the Intelligibility in Context Scale (McLeod, Harrison,
et al., 2012) which collects a rating from several people in the child’s environment has been
shown to have reliability and validity in measuring the intelligibility of four and five-year-
olds with speech difficulties. Development of this approach for older children would
provide a practical and accessible way of measuring intelligibility which triangulates the

opinions about the child’s speech, and allows repeated measures. This is very different to
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the type of open-set task used in this study but the widespread use of listener transcription
tasks in clinical practice is unlikely to be achievable. It may be that a validated rating scale
would provide a method for more consistent measurement of intelligibility, and therefore
more rigorous consideration of how the concept is considered and applied. Another
advantage of this approach is that naive listeners who are in everyday contact with a child
are likely to be basing their estimates on the comprehensibility of his or her speech (and
these listeners are not naive in relation to the individual child, although degrees of
familiarity will vary). This broader concept may have more ecological validity than
empirical intelligibility tasks and thus be of greater value in terms of the child’s success as a

communicator.

At the beginning of the study Harry and Hamish both commented on their own speech
Hamish said his speech was “bad” and his response to a question about whether people
could understand him was “no, | hate it” and Harry said that he was “fed-up” when people
did not understand him (“it’s boring”) and that this happened “lots of times every day, a
thousand times a day”. These reflections on how it feels to experience difficulties in being
intelligible are important from a social and emotional standpoint but also from a clinical
perspective. The children did not experience PSD through factors such as cluster reduction
or velar fronting but through the percept of not being understood. The children’s own
views were not a focus of this study but in retrospect this was a missed opportunity. In all
aspects of speech and language therapy but particularly in intervention, the child’s
participation is essential and clinicians need to be clear about the benefits of involving
children in their own care. For young children this may be a reward in a game but for
children with PSD, very aware of their poor intelligibility, supported and sensitive
reflections on the potential social benefits participating in therapy tasks could be more
motivating. Being intelligible is the major goal of intervention (Dodd & Bradford, 2000) and
“The fitness of the person of the 21st century will be defined, for the most part, in terms of
his or her ability to communicate effectively” (Ruben, 2000, p. 245). The “ability to
communicate effectively” is experienced and judged by both the child and by his or her

communication partners.

The investigation of the production of multi-word utterances in both typical and atypical
speech production is still in its early stages and much more investigation is needed to
reliably establish what all children do in “real talk” (Howard, 2007, p. 20). However, this

study has demonstrated the value of capturing the rich and complex data available through
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the exploration of multi-word utterances. There is a real challenge in finding ways to apply
this approach in clinical practice in terms of time and also in the confidence of therapists in
using perceptual transcription for the analysis of poorly intelligible speech. If it is
acknowledged that children need to learn “both words and phrases” (Stoel-Gammon &
Sosa, 2007, p. 238), clinicians would benefit from being supported in learning what this
means for speech production both in assessment and in intervention. The exploration of
the phonetics, phonology and prosody of multi-word utterances could lead to a better
understanding of speech difficulties and intelligibility. Analysis of children’s speech in
interaction, how being unintelligible might impact on the development of conversational
skills, and how children manage in contexts where they are not understood could lead to
more effective intervention. The psycholinguistic approach offers accessible methods that
might yet be better adapted to assess the speech processing skills underpinning multi-'word
utterances and the usage-based theory provides new and interesting ideas of how therapy
tasks might be developed. Ultimately, as Howard (2004) says

“Focusing on single words may be both misleading and ultimately unhelpful for both the
description and treatment of developmental speech impairments.” (p. 416)

There is a clearly role for all types of utterance to be incorporated into assessment and
intervention, but for children with severe and persisting speech difficulties, improvements
in intelligibility must be actively supported and established in multi-word utterances, and

ultimately sustained in conversational speech.
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Appendix 1.1: Psycholinguistic Speech Processing Model

Appendix 1.1: Psycholinguistic Speech Processing Model (Stackhouse & Wells, 1997)
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Appendix 3.3: Auditory Discrimination Task
Complex Non-words (from Stackhouse, 1989)

Name: Date: Age: investigator:

Instructions: 'I'm going to say some words and | want you to tell me if the two words sound
the same or different. The words are silly, made-up words. If they are the same, then you
must say "same" (or yes). If they sound different, then you must say 'different’' (or no, or
not the same). First we'll practise some (practise using child's own name, e.g.
PETE/BEAT). Let's do some more practice words.' Administer P1-P4 below and then the test
items. Feedback can be given on the practice items, but not for the test items. One
repetition of each test item is permitted if the child requests it or is not attending. The
investigator should casually cover his or her mouth to avoid use of visual cues.

Scoring: Record the child's response, by circling S or D; BOLD CAPITALS indicate correct
responses. Add up correct responses to obtain child's score. Circle incorrect responses in
final column to indicate contrasts of difficulty. Add number of same and number of
different responses correct and total responses correct. Calculate the percentage correct
for all items, and for same responses and for different responses.

Normative data for this task can be found in the Compendium of Auditory and Speech
Tasks

Compendium of Auditory and Speech Tasks: Children's Speech and Literacy
Difficulties 4 by J. Stackhouse, M. Vance, M. Pascoe, B. Wells. © 2007, John Wiley & Sons,

Ltd.
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Appendix 3.4: Auditory Discrimination Score Sheet

Name:
Date:
Age: REDUCED VERSION NON-WORDS
Investigator:
STIMULI RESPONSES
Feature change Sequence change
Pt |/vos / - /vot/ 5 d
P2 | /fest/ - /fets/ s d
P3 |/vost/ - /vots/ s d
P4 |/tet/ — /tet/ s d
1 /kest/ - /ksts/ s D
2 /blers/~/ble1t/ s o]
3 | /zet/ - /zst/ S d
4 /fot/ - /fos/ s D
5 /kes/ - /ket/ s D
6 |/dits/ - /dist/ s o
7 | /vit/ - [vis/ s D
8 /pauvts/ ~ /pauts/ S d
9 /zets/ - /zets/ S d
10 |/fots/ ~ /fost/ $ D
11 | /vits/ - /vist/ s D
12 | /bis/ -/bis/ S d
13 | /jeits/ - /jeist/ s D
14 | /dit/ - /dis/ s D
15 | /pavt/ — /peut/ 3 d
16 | /jeis/ ~ /jert/ s D
17 | /bist/ - /bist/ S d
18 | /bleist/ - /bleits/ s D
/3 /6 3 /6
TOTAL SCORE /18
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REDUCED VERSION REAL WORDS

STIMULI RESPONSES
Feature change Sequence change
Same Different Same Different

19 kit / kit S d

20 hits / hissed s D
21 messed / messed d
22 guess / get S D

23 race / rate 3 D

24 mitts / missed s D
25 plate / place s D

26 guessed / gets s D
27 kissed / kissed S d
28 rates / raced s D
29 tots / tossed s D
30 tot / toss s D

31 miss / mitt S D

32 hit / hiss s D

33 goats / goats S d
34 met / met S d

35 placed / plates s D
36 goat / goat S d

/3 /6 /3 /6
TOTAL SCORE /18
TOTAL FEATURE OR CLUSTER
WORDS NON-
WORDS

FEATURE CHANGE /9 /9 /18

CLUSTER SEQUENCE /9 /9 /18

TOTAL WORD TYPE /18 /18
TOTALALL /36
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Appendix 3.5: Auditory Discrimination Task

Complex Non-words (from Stackhouse, 1989)

Name: Date: Age: Investigator:,

Instructions: 'I'm going to say some words and | want you to tell me if the two words sound
the same or different. The words are silly, made-up words. If they are the same, then you
must say "same" (or yes). If they sound different, then you must say 'different’ (or no, or
not the same). First we'll practise some (practise using child's own name, e.g.
PETE/BEAT). Let's do some more practice words. Administer P1-P4 below and then the test
items. Feedback can be given on the practice items, but not for the test items. One
repetition of each test item is permitted if the child requests it or is not attending. The
investigator should casually cover his or her mouth to avoid use of visual cues.

Scoring: Record the child's response, by circling S or D; BOLD CAPITALS indicate correct
responses. Add up correct responses to obtain child's score. Circle incorrect responses in
final column to indicate contrasts of difficulty. Add number of same and number of
different responses correct and total responses correct. Calculate the percentage correct
for all items, and for same responses and for different responses. Normative data for this
task can be found in the Compendium of Auditory and Speech Tasks

Compendium of Auditory and Speech Tasks: Children's Speech and Literacy
Difficulties 4 by J. Stackhouse, M. Vance, M. Pascoe, B. Wells. © 2007. John Wiley &
Sons, Ltd.
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Appendix 3.6 Auditory Discrimination Score Sheet

Name:
Date:
Age:
Investigator:
PRACTICE SET RESPONSES CIRCLE IF INCORRECT
Pl |/nast/ /nast/ s d
P2 |/q1l/ /d1l/ s d
P3 |/skab/ /sta b/ s d
P4 |/koit/ /koit/ s d
TEST ITEMS SET A RESPONSES CIRCLE IF INCORRECT
1 |/wesp/ /weps/ s D Cluster sequence
2 |/ snimon/ /' snimon/ S d (Same)
3 |/wib/ /jib/ s D Place of articulation
4 |/ lathars/ / lauthaif/ |s D Place of articulation
5 |/deks/ /deks/ S d (Same)
6 |/ skskrei/ / statrei/ |s D Place of articulation
7 |/gd’ to/ /ta’ go/ s D Metathesis
8 |/ pinsal/ / pinsa/ S d (Same)
9 |/ 1bikes/ /' 1kibas/ s D Metathesis
10 |/’ beskat/ /’ beksat/ 3 D Cluster Sequence
TEST ITEMS SET B
11 |/stemp/ /stemp/ S d (Same)
12 |/beit/ /peit/ s D Voicing
13 {/ reket/ / retak/ s D Metathesis
14 |/smaik/ /smaik/ S d {(Same)
15 |/’ reliskauts/ s D Metathesis
16 |/’ drigen/ /' drigen/ S d (Same)
17 |/ bikat/ / bitak/ s D Metathesis
18 |/ kirivin/ /" kirivim/ |s D Place of articulation
19 |/ erink/ /' eriz/ s D Place of articulation
20 |/’ spsvda/ /’ spauda/ S d (Same)
TESTITEMS SET C
21 i/bag/ /bag/ S d (Same)
22 |/ slepa/ /' sleta/ s D Place of articulation
23 |/ pepi/ /' tepi/ s D Place of articulation
24 |/ 'kasl/ /'kasn,/ s D Manner of articulation
25 |/tent/ /tint/ s D Vowel
26 | /daps/ /fasp/ S d (Same)
27 /'beskorts/ s D Voicing
28 | /del/ /del/ S d (Same)
29 |/desk/ /deks/ s D Cluster sequence
30 |/ ti ikilaut/ 3 d (Same)
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Appendix 3.6 Auditory Discrimination Score Sheet Complex Non-words

TEST ITEMS SETD RESPONSES CIRCLE IF INCORRECT
31])/sti/ /ski/ s D Place of articulation
32| /bei/ /bei/ S d {Same)
33 /spsub/ /spaud/ s D Place of articulation
341/ triza/ / trida/ s D Place of articulation
35| /kreb/ /krib/ s D Vowel
36|/ bagli/ /’badli/ s D Place of articulation
37|/ Hasp/ /Haps/ |s D Cluster sequence
38|/tolo'vagzn. / S d (Same)
39| /spavd/ /spaud/ S d (Same)
401/ mitibauk/ s D Metathesis
TOTAL SAME / DIFFERENT /14 /26
% SAME / DIFFERENT % %

TOTAL SCORE /40 % Total correct:

Compendium of Auditory and Speech Tasks: Children's Speech and Literacy
Difficulties 4 by J. Stackhouse, M. Vance, M. Pascoe, B. Wells. © 2007, John Wiley &

Sons, Ltd.
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Appendix 3.7 Auditory Lexical Decision Task

Appendix 3.7: Auditory Lexical Discrimination Task
Mispronunciation Detection - Full Version (from Vance, 1995)

Name: Date: Age: Investigator

Instructions: The child should be asked to name each of the pictures first. This provides a
vocabulary check and allows the child's speech production to be recorded as for a naming task
and compared with his or her performance on this auditory task, if required. If the child
doesn't know the name of the picture it can be supplied.

The child is asked to look at each picture in turn and to decide if the name of the
picture has been said correctly or not. A soft toy monkey can be used to explain the task.
The child is told that the monkey is going to say some words, sometimes he is 'clever’, and
sometimes 'silly', or sometimes the monkey says the words 'right' and sometimes 'wrong'
(the investigator can decide which best suits the child). There are two practice items
during which corrective feedback can be given. Only general encouragement is given
during the main part of the task. One repetition of a test item is allowed if the child fails
to respond to a stimulus or he or she requests a repetition. The investigator should cover
his or her mouth to avoid use of visual cues.

Scoring: Record the child's response, by circling Y or N. BOLD CAPITALS indicate correct
responses. Add up the correct responses to obtain the child's score. Remember that items
marked with * and appearing in brackets are administered but not scored. Circle incorrect
responses in final column to look for difficulty with specific contrasts. Total number of
items correct at each word length and number correct overall. Normative data for this
task can be found in the Compendium of Auditory and Speech Tasks

Compendium of Auditory and Speech Tasks: Children's Speech and Literacy
Difficulties 4 by J. Stackhouse, M. Vance, M. Pascoe, B. Wells. © 2007, John Wiley &
Sons, Ltd.
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Appendix 3.8 Auditory Lexical Decision Score Sheet

Appendix 3.8 Auditory Lexical Discrimination Score Sheet

Name:
Date:
Age:
Investigator:
FULL VERSION: LIST A
CIRCLE
PICTURE STIMULUS 1SYLL 2SYLL 3-4 SYLL INCORRECT
Pl [table table Y n
table y |n
/sleibl / y |n
/te1fl./ y |n
table y [n
P2 | house /spavs/ y In
house y |[n
/favs/ vy In
/havf/ y |n
house y In
1 |brush brush Y |n
*(brush) Y
/bras/ y |N Place of
articulation
2 | sponge /spandz/ |y |N Place of
articulation
sponge Y |n
*(sponge) |y |n
3 |glove /alab/ Y N Manner of
articulation
glove Y |n
4 | duck /aak/ |y |N Place of
articulation
duck Y n
*(/gak/) |y |n
5 |leaf ji N Place of
/3it/ Y articulation
leaf Y n
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CIRCLE
PICTURE STIMULUS 1SYLL 2SYLL |3-4SYLL |[INCORRECT
6 |sock sock Y |n
/zvk/ v |N Voicing
*(sock) y |n
7 t t N Place of
ca [et] v articulation
cat Y n
*(/tet Place of
(/tet/) y n articulation
8 book book Y n
/mok/ y [N Manner of
articulation
9 |torch /doff/ N Voicing
torch n
10 [mouse /mavt/ y |N Manner of
articulation ’
mouse Y n
11 |knife knife
Place of
/marf/ v N articulation
*(/ma1f/) n
12 |snake snake
/neik/ y N Cluster
reduction
13 |train /tein/ y |N Cluster
reduction
train Y
Place of
14 |van /zen/ y |N articulation
van Y n
*(van) Yy |n
CIRCLE
PICTURE |STIMULUS |1SYLL 2SYLL  |3-4 SYLL |INCORRECT
15 |watch /roff/ y |N Metathesis
watch Y |[n
16 |plate /peit/ y |N Cluster
reduction
*(/pert/) n
plate Y In
17 (roof roof Y [n
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*(roof) y n
/rus/ voN ::'?iccilc;ftion
18 |fish /vif/ y |N Voicing
fish Y {n
19 |[chair chair Y
/tses/ v [N :Lifceu?:tion
20 |thumb /8am/ vy |N
thumb Y |n
21 |[sandwich [/’ famwid/ y |N Place of
articulation
sandwich Y ‘
22 |toilet /[’ doilat/ y [N Voicing
toilet Y |n
23 |money /’ nami/ y IN Metathesis
money Y |n
24 |feather |feather Y |[n
/" defa/ vy |IN Metathesis
25 |yellow /' lelav/ y Place of
articulation
yellow Y |n
26 |kitchen kitchen Y |n
/" gifn / y N Voicing
27 |ladder ladder Y |n
/" jado/ v N :Irif:ugtion
28 |flower /’ slavwa/ y |IN EE&%gtion
flower Y |n
*(/" slavws/ y |n
29 |dustbin ;:Iustbin Y
/" basdin/ y Metathesis
30 [jelly /’ dzeli/ y [N apn':ﬁ:eu gtion
jelly Y in
TOTAL CORRECT LIST A /40 /20

Appendix 3.8 Auditory Lexical Decision Score Sheet
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FULL VERSION: LIST B

Appendix 3.8 Auditory Lexical Decision Score Sheet

PICTURE [STIMULUS 1SYLL 2SYLL |3-4SYLL I(;\ll'(‘.‘ngECT
1 | tractor /" drekta/ y |N Voicing
tractor Y |n
2 fishing fishing Y |n
*(fishing) y |n
/’ [ifin/ vy IN Metathesis
3 biscuit /'biksit/ y |N Metathesis
*(/’biksrt y |n
b?scuit Y |n
4 |[scooter /" stuka/ y |N Metathesis
scooter Y n
*(/’ stuka/ y |n
5 |parrot / berat/ vy |N Voicing
parrot Y n
6 ([seesaw |/’ sito/ y [N Manner of
articulation
seesaw Y n
*(seesaw) y [n
7 |slipper /' lipa/ N Cluster
reduction
slipper Y n
8 |sausage sausage Y n
/" sok1s/ vy IN Metathesis
*(/' solis/ vy {n
9 |guitar \/tx’ ga/ vy |N Metathesis
guitar Y n
10 |spider spider Y n
/’ staipa/ vy |N Metathesis
*(spider) y n
11 |caterpillar |caterpillar Y |n
['kepatila/ y [N  ‘|Metathesis
*(caterpillar) y |n
12 |spaghetti |/’ gaspeti/ y |N Metathesis
spaghetti Y |n
*(spaghetti ) y
13 |elephant |/’ efilant/ y |N Metathesis
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elephant Y |n
14 |caravan |/’ keveren/ y |N Metathesis
caravan Y |n
*(/* kevoran/ y |n
15 |crocodile }' krodskai/ y |N Metathesis
crocodile Y |n
16 |umbrella |umbrella Y
/’ amblera/ vy |N Metathesis
17 |helicopter |helicopter Y |n
*(helicopter) y |n
/’ helitopke y |N Metathesis
18 | kangaroo /’ gepkaru/ y [N Metathesis
kangaroo Y |[n
19 |television |/’ tevaligzn, y [N Metathesis
’l;(/’ tevalig y |n
n,/)
television Y
20 |hospital |/’ hpstipl./ y N Metathesis
hospital Y |n
21 |telephone |telephone Y |n
/’ delifeun/ y N Voicing
*(/’ delifau y |n
n/)
22 |parachute |/’ perasut/ y |IN aplriiizi&ftion
parachute Y |n
23 |butterfly |/’ batafa1/ y [N [Cluster
reduction
butterfly Y |n
*(butterfly) y |n
24 [computer |computer Y |n
/’ gempjuta/ vy N Voicing
*(computer) y |n
25 {roundabo |/’ waundabau y [N |Placeof
ut ./ articulation
roundabout Y |[n
26 |hairdresse |hairdresser Y In
/’ headreta/ y
27 laeroplane ;’ garaprein y [N :::ﬁ:%&ftion
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Appendix 3.8 Auditory Lexical Decision Score Sheet

aeroplane Y |n
28 |pyjamas |pyjamas Y
/pe’ abaz/ vV acuiation
*(/ y |n
29 |hamburger |/’ iu;em.bade;\/ y |N Place of
articulation
hamburger Y |n
30|dinosaur |/’ dainazo/ vy [N Voicing
*(/’ dainazo y |(n
cignosaur Y |n
LIST B TOTALS 720 /40
WORD LENGTH TOTALS /40 /40 740
OVERALL TOTAL /120

Compendium of Auditory and Speech Tasks: Children's Speech and Literacy
Difficulties 4 by J. Stackhouse, M. Vance, M. Pascoe, B. Wells. © 2007, John Wiley

& Sons, Ltd.

142



Appendix 3.9 Auditory Lexical Decision Task: without pictures

Appendix 3.9: Auditory Lexical Discrimination Task

Without Pictures (from Constable, Stackhouse & Wells, 1997)

Name: Date: Age: Investigator:,

Instructions: The child is given instructions along the following lines: 'I'm going to say
some words, some of the words you will know, but some you won't: they will sound strange
or silly. When you hear a word that you think is said right, you can say "yes", but if you don't
know the word, you can say "no". OK, let's practise that. What if you heard the word
"butterfly"?  /’dersena/? /' sentitid/? The investigator should cover his or her
mouth to avoid use of visual cues.

Scoring: Note the child's response, by circling Y or N. BOLD CAPITALS indicate correct
responses. Add up correct responses for each type of stimulus, to obtain child's scores and
calculate the percentage correct. Distractor items marked with * and appearing in
brackets are administered but not scored. Normative data for this task can be found in
the Compendium of Auditory and Speech Tasks.
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Appendix 3.10 Auditory Lexical Decision Score Sheet: without pictures

Appendix 3.10 Auditory Lexical Discrimination Score Sheet

ALD Without Pictures (from Constable, Stackhouse & Wells,
1997)

NON-WORDTYPEA  |NON-WORD TYPE B
STIMULUS REAL WORD | (PERSEVERATION) (SEQUENCE)

1 |elephant Y n

2 | *(eskimo) Y n

3 |/’ helikopka/ y N

4 | *( president) y n

5 |/ kepatila/ y N
6 |*(competition) Y n

7 |crocodile Y n

8 |/’ estalerka/ y N
9 |/ ‘elilant/ y N

10 |*(porcupine) y n

11 [helicopter Y n

12 |/’ ma1frakeun y N
13 “l(calculator) y n

14 |/’ tel1lizn,/ y N

15 |/’ p? tates/ Y N

16 |hospital Y n

17 |/’ ef1lant/ y N
18 | /b1’ nok junez y N

19 /’ krokskarl/ y N

20 {*(radiator) y n

21 {*(rhinocerous) y n

22 |*(octagon) y n

23 {/ hostipl,/ y N
24 |/’ matkraksun y N

25 claterpillar Y n

26 |/’ eskaleika/ y N

27 |binoculars Y n

28 |*(alligator) y n
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Appendix 3.10 Auditory Lexical Decision Score Sheet: without pictures

29

/" helitopka/

30

octopus

31

/ tevlign /

32

/’ hospipl ,/

33

microphone

34

/" krodakail/

35

escalator

36

*(telephone)

37

/ ketoatila/

38

/' o? peatas/

39

television

/b1’ 1ok junaz

SCORES

/10

/10

/10

% SCORES

Compendium of Auditory and Speech Tasks: Children's Speech and Literacy
Difficulties 4 by J. Stackhouse, M. Vance, M. Pascoe, B. Wells. © 2007, John Wiley
& Sons, Ltd.
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Appendix 3.11 Auditory Lexical Discrimination: words in sentences

Appendix 3.11: ALD Words in Sentences Task
Auditory Lexical Discrimination Task Words in Sentences

(from Cassidy, 1994)

Name: Date: Age: Investigatory

Part 1: Single Word Naming

Instructions: Present a pair of pictures and ask the child to name each of them.
Transcribe the response. If the child is unable to name a picture, say the word and
ask him or her to point to the one named, indicate this on the score sheet.

Scoring: Circle 1 if the picture is named correctly and 0 if incorrectly, and calculate
total number of accurate responses. If child does not name the picture, put a tick or a
cross in the 'Pointed to Picture' column to indicate if he or she correctly identified
the picture.

Part 2: Single Word Discrimination Task

Instructions: Present a pair of pictures to the child and ask him or her to point to the
one you name. The order of presentation is given on the score sheet. One repetition
can be given for each item if the child requests this, or if he or she fails to
respond. The investigator should casually cover his or her mouth to avoid use of visual
cues.

Scoring: Circle the appropriate score for each item: O for an incorrect or no response, 1
point for a correct response following one repetition and 2 points for a correct
response. Add the total points for each pair, and enter these on the summary sheet.
Normative data for this task is found in the Compendium of Auditory and Speech
Tasks.

Compendium of Auditory and Speech Tasks: Children's Speech and Literacy
Difficulties 4 by J. Stackhouse, M. Vance, M. Pascoe, B. Wells. © 2007. John Wiley &
Sons, Ltd.
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Appendix 3.11 Auditory Lexical Discrimination: words in sentences

Part 3: Words in sentences

Instructions: Present a pair of pictures. Tell the child, “you will hear
the name of one of these pictures in a sentence: point to the picture
that you hear. Listen to the whole sentence before pointing to one of
the pictures. Some of the sentences may sound a bit funny, but listen
carefully and point to the picture you hear”. The order of presentation
of sentences is given on the score sheet. One repetition is allowed for
each test item, if necessary. The investigator should cover his or her
mouth to avoid use of visual cues. 3-year-old children should be
presented with the neutral sentences only.

Scoring: Circle the appropriate score for each item: 0 for an
incorrect or no response, 1 point for a correct response following
one repetition and 2 points for a correct response. Add the total
points for each pair for each sentence type, and then enter these
on the summary sheet. Normative data for this task can be found
in the Compendium of Auditory and Speech Tasks.

Compendium of Auditory and Speech Tasks: Children's Speech
and Literacy Difficulties 4 by J. Stackhouse, M. Vance, M.
Pascoe, B. Wells. © 2007, John Wiley & Sons, Ltd.
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Appendix 3.12 Auditory Lexical Discrimination: words in sentences score sheet

Appendix 3.12: ALD Words in Sentences Score Sheet

Name:
Date:
Age:
Investigator:
Score sheet 1: single word naming
PICTURE NAMED {POINTED TO
PICTURE STIMULUS |[TRANSCRIPTION |CORRECTLY PICTURE
coat 0 1
goat 0 1
lock 0 1
log 0 1
tea 0 1
key 0o 1
mouse 0 1
mouth 0 1
bat 0 1
mat 0 1
head 0 1
hen o 1
glass 0 1
grass 0 1
clown 0 1
crown 0o 1
SCORE /16
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Appendix 3.12 Auditory Lexical Discrimination: words in sentences score sheet

SCORE SHEET 2: SINGLE WORD DISCRIMINATION

PRACTICE ITEMS
pear bear bear pear pear bear
012 012 012 012 012 012
tin tin bin tin bin bin
012 012 012 012 012 012
TEST ITEMS
key tea key tea tea key
012 012 012 012 012 012
key-tea TOTAL SCORE /12

mouse mouse mouse mouth mouth mouth
012 012 012 012 012 012
mouse-mouth  TOTAL SCORE /12_
bat bat mat mat mat bat
012 012 012 012 012 012
bat-mat TOTAL SCORE /12
head hen head head hen hen
012 012 012 012 012 012
head-hen TOTAL SCORE /12
glass glass grass grass glass grass
012 012 012 012 012 012
glass-grass TOTAL SCORE /12
clown crown crown clown clown crown
012 012 012 012 012 012
clown-crown TOTAL SCORE /12
coat coat goat coat goat goat
012 012 012 012 012 012
coat-goat TOTAL SCORE /12
log lock lock lock log log
012 012 012 012 012 012
log-lock TOTAL SCORE /12
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Appendix 3.12 Auditory Lexical Discrimination: words in sentences score sheet

SCORE SHEET 3: WORDSIN SENTENCES

PRACTICE SENTENCES

pear/
bear

The girl put the Pearin her bag |
put the BeAar on my bed The boy
ate the pear for lunch The boy ate
the sear for lunch The girl put the
BEAR in her bag | put the Pear on
my bed

tin/bin

The 1IN is empty We keep the TIN
outside the door | ate the BIN of
fruit The BIN is empty We keep the
BIN outside the door | ate the TIN of
fruit

TEST SENTENCES NEUTRAL

BIASED

NONSENSE

coat/

anat

| think your coart is lovely 012

Mum put her GoAT in the
cupboard

012

Mum put her coAT in the
cupboard

012

| liked the coar with long fur

012

| think your GoArt is lovely 012

Mum put her coAT in the
cupboard

012

goat / co

at Set 1 score /4

/2

/6

NEUTRAL

BIASED

NONSENSE

tea/key

Mum put the Tea on the table. 012

| dropped the TEA on the
biscuits.

012

| dropped the TEA on the
biscuits.

012

Mum put the key on the table. 012

The girl used the TEA to open
the door.

012

The girl used the ke to open
the door.

012

tea/key

Set 1 score /4

/4

/A
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NEUTRAL

BIASED

NONSENSE

mouse/
mouth

My teacher drew a MOUSE in
my book.

012

The boy's MOUSE was full of
food.

012

My teacher drew a MOUTH in
my book.

012

The boy's MOUSE was full of
food.

012

The cat chased the Mmouse
around the house

012

My teacher drew a MOUTH in
my book.

012

mouse/mouth Set 1 score

/6

/4

/2

lock/log

The woman used the Lock to
light the fire.

012

| put the Lock in the cupboard.

012

The man put the LOCK beside
the key.

012

The woman used the LoG to
light the fire.

012

I put the LOG in the cupboard.

012

The man put the L0G beside
the key.

012

lock/log

Set 1 score

/4

/4

/4

goat/
coat

I think your GOAT is lovely.

012

I liked the Goat with long fur.,

012

Mum put her GoaT in the
cupboard.

012

I think your GOAT is lovely.

012

I liked the coat with long fur.

012

Mum put her coatin the
cupboard.

012

goat/coat

Set 2 score

/4

/4

/4
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NEUTRAL

BIASED

NONSENSE

mat/bat

I threw the saTdown the
stairs.

012

The boy used the BAT to hit
the ball.

012

| put the MAT outside the door.

012

The boy used the mAT to hit
the ball.

012

| put the sAT outside the door.

012

The boy used the AT to hit
the ball.

012

mat/bat

Set 1 score

/2

/4

/6

key/tea

Mum put the kev on the table.

012

! dropped the xev on the
biscuits.

012

The girl used the kev to open
the door.

012

Mum put the TeA on the table.

012

The girl used the Tea to open
the door.

012

| dropped the kev on the
biscuits.

012

key/tea

Set 2 score

74

/4

/4

coat/
aoat

1 think your COAT is lovely

012

| liked the coaT with long fur.

012

Mum put her GoaT in the
cupboard.

012

1 liked the GOAT with long fur.

012

1 think your coart is lovely.

012

1 liked the GOAT with long fur.

012

coat/goat Set 3 score

/4

/6

/2

log/lock

! put the LOG in the cupboard.

012

The man put the LOG beside
the key.

012
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NEUTRAL

BIASED

NONSENSE

The man put the Lock beside
the key.

012

The woman used the Lock to
light the fire.

012

The woman used the LOG to
light the fire.

012

! put the LoG in the cupboard.

012

log/lock

Set 2 score

/4

/4

/4

key/tea

! dropped the KEY on the
biscuits.

012

The girl used the ke to open
the door.

012

The girl used the TeA to open
the door.

012

Mum put the 7ea on the table.

. 012

Mum put the ey on the table.

012

1 dropped the TeA on the
biscuits.

012

key/tea

Set 3 score

14

14

/4

hen/
head

The farmer's HEn has run
away.

012

The farmer's HEAD has run
away.

012

The girl saw the HEAD in the
picture.

012

The girl saw the HEN in the
picture.

012

The boy rested his HEN on
the pillow.

012

The farmer's HeN has run
away.

012

hen/head Set 1 score

/4

/2

/6

crown/
clown

We looked at the crRowN in
the picture book.

012

We looked at the cROWN in
the picture book.

012
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NEUTRAL

BIASED

NONSENSE

The king put the cLown on his
head.

012

We looked at the crRown in
the picture book.

012

The children watched the
CROWN on television.

012

The king put the crRown on his
head.

012

crown/clown Set 1 score

/6

/2

/4

glass/
grass

The girl dropped the GLass on the
ground.

012

The man sat on the Grass in
the garden.

012

The man sat on the GLASS in
the garden.

012

The girl filled the GLass with
lemonade.

012

The girl dropped the GRASS on
the ground.

012

The girl filled the GRASS with
lemonade.

012

glass/grass Set 1 score

/4

14

/4

mouse/
mouth

My teacher drew a MousE in
my book.

012

My teacher drew a MouTH in
my book.

012

The boy's moutH was full of

012

My teacher drew a mMouse in
my book.

012

The boy's mouse was full of

012

The cat chased the MouTH
around the house.

012

mouse/mouth Set 2 score

/6

/4

/2

lock/

I put the LOCK in the cupboard.

012
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NEUTRAL

BIASED

NONSENSE

log

The man put the Lock beside
the key.

012

The man put the 106G beside
the key.

012

The woman used the LOG to
light the fire.

012

The woman used the Lock to
light the fire.

012

{ put the LOCK in the
cupboard.

012

lock/log

Set 3 score

/4

/4

/4

mat/
bat

| threw the MAT down the
stairs.

012

1 put the BAT outside the door.

012

| threw the mAT down the
stairs.

012

| put the mAT outside the door.

012

The boy used the MAT to hit
the ball.

012

| threw the BaT down the
stairs.

012

mat/bat

Set 2 score

/6 -

/4

/2

mouse/
mouth

The cat chased the Mouse
around the house.

012

The boy's moutH was full of

food.

012

The cat chased the MouTH
around the house.

012

The boy's moutH was full of

food.

012

The cat chased the MOUSE
around the house.

012

The cat chased the MoutH
around the house.

012

mouse/mouth Set 3 score

/4

/8
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NEUTRAL

BIASED

NONSENSE

hen/
head

The girl saw the HeAD in
the picture.

012

The girl saw the Hen in
the picture

012

The boy rested his HEAD on the
pillow.

012

The girl saw the HEN in
the picture.

012

The boy rested his Hen on
the pillow.

012

The boy rested his HeaD on the
pillow.

012

hen/head

Set 2 score

/6

/6

mat/
bat

| threw the MAT down the
stairs.

012

| put the MAT outside the
door.

012

| put the BAT outside the
door.

012

The boy used the sarto hit
the ball,

012

The boy used the maTtto hit
the ball.

012

| threw the saT down the
stairs.

012

mat/bat

Set 3 score

/4

/4

/4

clown/
crown

The king put the cLown on his
head.

012

We looked at the cLown in
the picture book.

012

The children watched the
CROWN on television.

012

The king put the crRown on his
head.

012

The children watched the
CLOWN on television,

012
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Appendix 3.12 Auditory Lexical Discrimination: words in sentences score sheet

NEUTRAL BIASED NONSENSE

The king put the cLown on his 012
head.

clown/crown Set 2 score /2 /4 /e

glass/ The girl dropped the GLAss on 012
grass the ground.

The man sat on the GLass in 012
the garden.

The girl dropped the GRASS on 012
the ground.

The man sat on the GRASS in 012
the garden.

The girl filled the GRASS with 012
lemonade.

The girl filled the GLASS with 012
lemonade.

glass/grass Set 2 score /4 /4 /4

head/ The farmer's HeAD has run 012
hen away.

The boy rested his HEN on 012
the pillow.

The farmer's HeN has run 012
away.

The girl saw the HEAD in the 012
picture.

The boy rested his HeAD on 012
the pillow.

The farmer's HEAD has run 012
away.

head/hen Set 3 score /2 /4 /6

grass/ The girl dropped the Grass on 012
glass the ground.

The man sat on the Grassin 012
the garden.

The girl filled the GLass with 012
lemonade.

The girl dropped the GLass on 012
the ground.
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Appendix 3.12 Auditory Lexical Discrimination: words in sentences score sheet

NEUTRAL

BIASED

NONSENSE

The man sat on the GLAsS in
the garden.

012

The girl filled the GRASS with
lemonade.

012

grass/glass Set 3 score

/4

/4

/4

clown/
crown

We looked at the cLown in the
picture book.

012

The children watched the
CROWN on television.

012

The king put the CROWN on his
head.

012

The children watched the
CLOWN on television.

012

We looked at the CLOWN in the
picture book.

012

The children watched the
CLOWN on television.

012

clown/crown Set 3 score

/4

/6

/2
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Appendix 3.12 Auditory Lexical Discrimination: words in sentences score sheet

SUMMARY SHEET: AUDITORY LEXICAL DISCRIMINATION TASK (WORDS IN SENTENCES)

SINGLE NEUTRAL BIASED NONSENSE
WORDS CONTEXT CONTEXT CONTEXT
Set 1| Set 21Set3 | Set 1| Set 2|Set3 |Set/| Set2|Set3
COAT/GOAT /12
LOCK/LOG /12
TEA/KEY 712
IMOUSE/ /12
MOUTH
BAT/MAT /12
HEAD/HEN /12
GLASS/ /12
GRASS
CLOWN/ /12
CROWN
/34] 736] /26| /26| /34| /36| /36| /26] /34
TOTAL /96 /96 /96 /96
SCORES
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Appendix 3.13 Picture Naming Task

Appendix 3.13: Picture Naming Task
Full Version (from Vance, Stackhouse & Wells, 2005)

Name: Date: Age: Investigator:

Instructions: Present the pictures and ask the child to name them. If a child fails to
name the picture or responds with a different lexical item, use cues such as semantic,
gap fill or first sound to prompt him or her. If a cue is used then, after a brief pause,
the child should be asked to name the picture again and the second response recorded
and scored. No further help should be given.

Scoring: Transcribe the child's response phonetically. Circle 1 if child's production is
correct, O if incorrect. The production of the consonant sounds in each response is
examined. For each word to be scored as correct the production of the consonants
within the word should be an accepted adult realisation. (See Appendix E.3 for
guidelines on appropriate realisations for this stimulus set.) Any words in which
consonants deviate from accepted adult realisations are scored as incorrect,
including words in which consonants have been added or omitted by the child. Add
total number correct at each word length, and calculate total overall. Normative data
for this task can be found in the Compendium of Auditory and Speech Tasks.

Compendium of Auditory and Speech Tasks: Children's Speech and Literacy
Difficulties 4 by J. Stackhouse, M. Vance, M. Pascoe, B. Wells. © 2007. John Wiley &
Sons, Ltd.
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Appendix 3.14 Picture Naming Task score sheet

FULL VERSION: SET A

Appendix 3.14 Picture Naming Score Sheet

PICTURE STIMULI CHILD'S RESPONSE

1SYLLABLE

"2 SYLLABLE

PRACTICE ITEMS

light

sofa

stickerbook

TESTITEMS

brush

| sponge

glove

duck

leaf

| sock

cat

book

torch

mouse

knife

snake

train

van

 watch

plate

roof

fish

chair
thumb

QOO RIOIDPIIRIO
[N DN (SN [ (RN ) [ SN [N (W [N (PR (RN (NN RN N 1) [N (NP R (Y

| sandwich

toilet

money.

‘eather

yellow

kitchen

ladder

flower

dustbin

jelly

= ol (aR el (w]w] (o) (w] o] (=)

e fa [ fea [ (ea [ frea [l {a

ONE SYLLABLE SCORE

/20

TWO SYLLABLE SCORE - LIST A

/10
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Appendix 3.14 Picture Naming Task score sheet

FULL VERSION: SET B

PICTURE STIMULI CHILD'S RESPONSE 2SYLLABLE |3-4SYLLABLE
tractor 0 1

ishing 0 1

biscuit 0 1

scooter 0 1

parrot 0 1

seesaw 0 1
 slipper 0 1

sausage 0 1

quitar o 1
| spider 0 _ 1

caterpillar 0 1
;paahetti 0o 1
elephant 0 1
caravan 0 1
crocodile o 1
lumbrella o 1
helicopter 0 1
kangaroo o 1
television 0 1
| hospital 0 1
telephone 0 1
parachute 0 1
butterfly 0 1
computer 0 1
roundabout 0 1
 hairdresser 0 1
aeroplane 0 1
pyjamas 0 1
hamburger 0 1
dinosaur 0 1
TWO SYLLABLE SCORE - LISTB /10

THREE / FOUR SYLLABLE SCORE /20
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Appendix 3.15 Word Repetition Task

Appendix 3.15: Word Repetition Task

Full Version (from Vance, Stackhouse & Wells, 2005)

Name: Date: Age: Investigator:

Instructions: The child is asked to repeat the word that he or she hears. Three
practice items are presented at the start of the task. Corrective feedback can be
given if the child fails to repeat any of these practice items, but only general
encouragement can be given during the main part of the task. Each test item can be
presented again, once only, if the child does not respond or asks for the word to be

repeated.

Scoring: Transcribe the child's response phonetically. Circle 1 if child's production is
correct, O if incorrect. Production of the consonant sounds in each response is
examined. For each word to be scored as correct the production of the consonants
within the word should be an accepted adult realisation, taking into account regional
accent variation. (See Appendix E.3 for guidelines on appropriate realisations for this
stimulus set.) Any words in which consonants deviate from accepted adult realisations
are scored as incorrect, including words in which consonants have been added or
omitted by the child. Add total number correct at each word length, and calculate
total overall. Normative data for this task can be found in the Compendium of
Auditory and Speech Tasks.

Compendium of Auditory and Speech Tasks: Children's Speech and Literacy
Difficulties 4 by J. Stackhouse, M. Vance, M. Pascoe, B. Wells. © 2007. John Wiley &

Sons, Ltd.
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Name:

Appendix 3.16 Word Repetition Score Sheet

Appendix 3.16 Word Repetition Score Sheet Score Sheet

Date: Age: Investigator:
FULL VERSION: LISTA
STIMULI CHILD'S RESPONSE 1SYLLABLE 2 SYLLABLE
PRACTICE ITEMS
light
sofa
stickerbook
TEST ITEMS
brush 0 1
sponge 0o 1
glove 0 1
duck 0 1
leaf 0 1
sock 0o 1
cat 0 1
book o 1
torch 0 1
mouse 0 1
knife 0 1
snake 0 1
train 0 1
van 0 1
watch 0 1
plate 0 1
roof 0 1
fish 0 1
chair 0 1
thumb 0 1
sandwich 0o 1
toilet 0 1
money 0 1
feather 0 1
yellow 0o 1
kitchen 0 1
ladder 0o 1
| flower. 0 1
dustbin 0 1
elly 0 1
1-SYLLABLE SCORE /20
2-SYLLABLE SCORE LISTA /10
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Appendix 3.16 Word Repetition Score Sheet

FULL VERSION: LIST B

STIMULI

CHILD'S RESPONSE

SCORE

2 SYLLABLE

3-4 SYLLABLES

TESTITEMS

tractor

fishing

biscuit

scooter

parrot

seesaw

slipper

sausage

guitar

spider

QIOIOD|0|o|o|o|o|o

b [ alka ba bl a [ a

caterpillar

spaghetti

elephant

caravan

crocodile

umbrella

helicopter

kangaroo

television

hospital

telephone

parachute

butterfly

computer

roundabout

hairdresser

aeroplane

pyjamas

hamburger

dinosaur

QIojojCjo|o|ojo|o|v|olo|oioio|o|o|o|olo
N Y N I I I Y Y L Y E L [ [N U9 [y [y [y [y TN

2-SYLLABLE SCORE LIST B

/10

3-4-SYLLABLE SCORE

/20

SUMMARY SHEET: WORD REPETITION, FULL VERSION

1-SYLLABLE WORDS (FROM LIST A)

/20

2-SYLLABLE WORDS (FROM LIST A + B}

/20

3-4-SYLLABLE WORDS (FROM LIST B)

/20

TOTAL SCORE

/60
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Appendix 3.17 Non-Word Repetition Task

Appendix3.17:Non-Word Repetition Task

Full Version (from Vance, Stackhouse & Wells, 2005)

Name: Date: Age: Investigator:

Instructions: Pronounce the non-words with the same stress pattern as the matched
real word. The child is told that he or she is going to say some funny words that he or she
won't have heard before, and is asked to repeat the non-word that he or she hears. For
younger children, a soft toy, e.g. a monkey, is used to demonstrate the task. The child is
told that the monkey says 'made up, monkey words' and that he or she will not know
these words. He or she is then asked to say each word like the monkey said it.

Three practice items are presented at the start of the task. Corrective feedback can be

given if the child fails to repeat any of these practice items. If the child lexicalises any of
these words, i.e. produces a real word, he or she should be encouraged to say the word 'just
like the monkey says it'. Only general encouragement can be given during the main part of
the task. A further presentation of an item can be given if the child fails to respond to a
stimulus or requests a repetition.
Scoring: Transcribe the child's response phonetically. Circle 1 if child's production is
correct, 0 if incorrect. The production of the consonant sounds in each response is
examined. For each word to be scored as correct the production of the consonants within
the word should be an accepted adult realisation. (See Appendix E.3 for guidelines on
appropriate realisations for this stimulus set.) Any words in which consonants deviate from
accepted adult realisations are scored as incorrect, including words in which consonants
have been added or omitted by the child. Add total number correct at each word length,
and total overall. Normative data for this task can be found in the Compendium of
Auditory and Speech Tasks.

Compendium of Auditory and Speech Tasks: Children's Speech and Literacy
Difficulties 4 by J. Stackhouse, M. Vance, M. Pascoe, B. Wells. © 2007, John Wiley &
Sons, Ltd.
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Name:

Appendix 3.18 Non-Word Repetition Score Sheet

Appendix 3.18 Non-Word Repetition Score Sheet

Date: Age: Investigator

FULL VERSION: SET A

STIMULI CHILD'S RESPONSE SCORE

1SYLL 2SYLL

PRACTICE ITEMS

/saip/

/" goaed/

/’ natzpeuvpi/

TEST ITEMS

Joarf/ 0 1

/spendy/ 0 1

/alev/ 0 1

/dek/ 0 1

/1of/ 0 1

/sok/ 0 1

/ket/ 0 1

/bok/ 0 1

/tuf/ 0 1

/mo1s/ 0 1

/navf/ 0 1

/snaik/ 0 1

/tioin/ 0 1

/vin/ 0 1

/wol/ 0 1

/plaut/ 0 1

/1of/ 0 1

/fef/ 0 1

/4i/ 0 1

/ 8 om/ 0 1

/' simwad/ 0 1
/’ teilat/ 0 1
/' mena/ 0 1
/[’ fed1/ Q 1
/' jelot/ 0 1
/" kofan/ 0 1
/' ledi/ 0 1
/" fluw/ 0 1
/’ desban/ 0 1
/’ dzala/ 0] 1
11-SYLLABLE SCORE - LISTA /20
2-SYLLABLE SCORE - LIST A /10

167



Appendix 3.18 Non-Word Repetition Score Sheet

Name: Date: Age: Investigator:

FULL VERSION: SET B

STIMULI CHILD'S RESPONSE SCORE

2SYLL 3-4 SYLL

PRACTICE ITEMS

/saip/

/" gored/

/’ na1zpauvpi/

TEST ITEMS

/' tiekt1/ Q0 1
/" fof 1o/ 0o 1
/' boskst/ 0 1
/' skita/ 0 1
/ paart/ 0 1
/’ sasi/ 0 1
/’ slopa/ 0 1
/’ sesody/ 0 1
/e’ to/ 0 1
/’ sperdi/ 0 1

/’ kitopwla/

/spa’ gite/
/' ®lifont/

/’ kasovin/

/' kiikedavl/

Jeem’ baeli/

/" hilakepta/

/" kopgiia/

/' tulavezen/
/” hespatil/
/' tolafain/
/' pesafit/

/’ betaflau/
/kem’ pjavti/
/’ 1eundebart/
/ hoidamsi/
/" pisplain/
/p1’ &am1z/

/" himbagi/

/’ deinisa/
1-SYLLABLE SCORE (LIST Al /20
2-SYLLABLE SCORE (LIST A+ B) /20

3-4-SYLLABLE SCORE (LIST B)
TOTAL SCORE /60

OiCj|o|lop oo P|ojICjojoPbbpjolo
ES Y IEY FEY Ny iy g Y Ty Xy Py PN [y Jry WY Wy Iy Y Uy JE

/20
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Appendix 3.19 Connected Speech Processes Task

Appendix 3.19: Connected Speech Task: Connected Speech Processes (CSP)
Repetition Task

(from Newton, 1999)

Name: Date: Age: Investigatory

Instructions: The child is asked to repeat a sentence that he or she hears, just as it was
spoken. Responses should be audio-recorded using a good-quality recorder and microphone.
Read the sentences to the child with the prescribed intonation pattern, with stress on the
syllable in bold, and using the appropriate CSP. The investigator should produce each
sentence adhering to the following guidelines: where possible, the stimuli should be
presented in an accent that is close to that of the child; each item is presented with an
intonation pattern that is unmarked for declarative statements in English; the tonic
syllable is the final lexically stressed syllable of the sentence or phrase, marked below in
bold. The targeted juncture, underlined below, should be produced with the appropriate
process, transcribed below in phonetic transcription. The child's production of the target
words should be transcribed on the score sheet and can then be checked from the
recording.

Scoring: Code the child's responses according to juncture type produced: c for production of
adult-like close juncture; o for open juncture (i.e. no assimilation, elision or liaison); and n for
non-adult like realisation of the juncture. Circle the appropriate letter on the score sheet. On
the summary sheet, for each c (i.e. adult-like) response, score through one of the tallies (1)
for that particular CSP. Total the number correct for each different CSP and calculate the
percentage correct. Numbers of (0) open junctures and (n) non-adult like realisations of the
junctures can also be recorded.

An important feature of normal adult connected speech to note when scoring a child's
repetitions is the common realisation of word-final /t/ as a glottal stop, e.g. FAT-[f&?], so
that FAT PIG may be as likely produced [fz?pig] as [feppigl. Therefore a similar
production of word-final /t/ as [?] in assimilation environments should be coded as adult-
like close juncture. Normative data for this task can be found in the Compendium of
Auditory and Speech Tasks.
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Appendix 3.20 Connected Speech Processes Task Score Sheet

Appendix 3.20 CSP Score Sheet

TARGET SENTENCE CHILD'S
PRODUCT-
ION OF
JUNCTURE

LIAISON
INDEFINITE ARTICLE

ASSIMILATION
ELISION
IDEFINITE ARTICLE

1 You mustrclean your CtHC
* |teeth. [  masklin] con

2. |l gave the elephant a con

banana
[zl telafanel

3. |Mary's shoes are #sh
clean. con
[’ meagizfuz]
4. |[Claire ate all her r
lunch. con
['klgas et}

5. |Myuncle is a farmer.
[mariapkl ]

con

6. |The redcar went (o 14
away. con
[ 1ea’ kal
7. |They robbed the bank Cd#iC
yesterday. [’ 1obda)] con

8. |Thisshapeisa #sh
square. con
[1(fe1p]
9. |The brown bear eats nét
fish. [’ biaumbea] con

10. |l live near a big r
wood. con
[’ niat al
11. |We saw ap elephant at con
the zoo.

[on’ £lofont]
12, |John collects stamps. nH
[’ gopkeleks] con

13. |Sam loved to dance. Cd#C
['1avta] con

14. |She wrappmhe CtHC
parcel. [’ 1epda] con

15. |You can read my o
book. con
[’ xib” marl
16. |Good girls are nice. (e 4
['guggalz] con

17. | My mum hugged me Cd#C
when | was sad. con
[hagmi]
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Appendix 3.20 Connected Speech Processes Task Score Sheet

18.

| washed my hair
last night.
['wolmarl

Cd#C
con

19.

He judged the
competition.

['dadsdal

Cd#C
con

20.

| wore a jumper.
[wo' ol

con

21.

You eat pudding
with a spoon.
('ip® pudip]

22.

The gold box was
heavy. [ goulboks]

Cd#C
con

23.

John played tennis.
['&omple1d]

B3

24,

He gave me a
banana. [ 'mil a]

con

25,

Wesaw atent by a
river. ['tem” bai]

CtiC
con

26.

She picked some
flowers. [ ' piksom]

Cd#C
con

27.

Sam ate an orange
very slowly.
[an'psind]

con

28.

Some smoke blew
out of the chimney.
['bluw autl

con

29.

He sneezed very
loudly. [ 'snizvei]

Cd#C
con

30.

We found presents
under the tree.
[!favmpiezants]

Cd#C
con

31.

Tom hit Claire very
hard. [h1k® klea)

§=
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Appendix 3.20 Connected Speech Processes Task Score Sheet

32. |You must stir in the r
sugar. ['stas 1n] con
33. |The toy elephant was j
broken. con
34. |The yellow aeroplane w
crashed. con
['jelouw exaplern]
35. |She cut my hair. t#
['kap™ma1] con
36. |He watched television
all
37. [|Jane made some soup. n#
['de1mmerd] con
38. |She gave the orange to
Sam. (81} 'piind] con
39. |My left leg hurts.
[11efleg]
40. |They argued all day. J
['8ed agjud] con
41. |Alice put gloves on her tit
hands. ['pu?glavz] con
42. |We had bacon for di
lunch. ['heb berkan] con
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Appendix 3.20 Connected Speech Processes Task Score Sheet

SUMMARY SHEET
No. of No. of non-
Adult-like close Number |% open (o) |adult (n)
(c) junctures correct |correct |junctures |junctures
Assimilation |t# 1111 /4 %
n# 1111 /4 %
d# 1111 /4 %
#sh |11 /2 %
Elision CHiC 1111 /4 %
Cd#C 1111111111 /10 %
Ligison il 1111 /4 %
/w/ 11 /2 %
v/ 1111 /4 %
Indefinite 11 /2 %
article
Definite 11 /2 %
article
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Appendix 3.21 Intelligibility Task Response Sheet

Listener number (office use only)

Appendix 3.21 intelligibility Task Response Sheet

Intelligibility Outcomes

Response Sheet

Name
Profession Teaching Assistant  Teacher  Physiotherapist
(please circle) Occupational Therapist Speech and Language Therapist

Speech & Language Therapy Assistant  Doctor

Other: (please state)

Age group
(please circle)

Under21 21-30 31-40 41-50 51-60 Over60

Work base

Experience of working
with children who
have speech

¢ | have very little experience of working with children who
have speech difficulties
¢ | have some experience of working with children who have

difficulties speech difficulties
(please circle the one e 1 have lots of experience of working with children who
that best describes have speech difficulties
this for you)
Is English your first | Yes/no
language? If not, please tell me what it is
Practise items
1.
2.
3.
List 1
1.
2.
3.
4,
5.
6.
7.
8.
9.
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Appendix 3.21 Intelligibility Task Response Sheet

10.

11.

12.

13.

14,

15,

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

List 2

26.

27.

28

29,

30.

31

32

33.

34,

35.

36.

37.

38.

39.

40.

41,

42,
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Appendix 3.21 Intelligibility Task Response Sheet

43,

44,

45.

46.

47.

48,

49.

50.

List 3

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72,

73.

74,

75,
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Appendix 3.21 Intelligibility Task Response Sheet

List 4

76.

77.

78.

79.

80.

81.

82.

83.

84,

85.

86.

87.

88.

89.

90.

91.

92,

93.

94,

95.

96.

97.

98.

99.

100.

List 5

101.

102.

103.

104.

105.

106.

107.
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Appendix 3.21 Intelligibility Task Response Sheet

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119,

120.

121.

122.

123.

124.

125,

List 6

126.

127.

128.

129,

130.

131.

132,

133.

134.

135,

136.

137.

138.

139.

140.
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Appendix 3.21 Intelligibility Task Response Sheet

141.

142.

143.

144,

145.

146.

147.

148.

149,

150.

List 7

151.

152.

153.

154,

155.

156.

157.

158.

159,

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.
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Appendix 3.21 Intelligibility Task Response Sheet

174.

175.

List 8

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189,

190.

191,

192,

193.

194,

195.

196.

197.

198.

199,

200.
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Appendix 4.1 Tallulah T1

Appendix 4.1 Tallulah: Results of standardised language assessment T1, CA 6;6: CELF-4 UK

Subtest Scaled score Percentile
rank '
Receptive language
Concepts & Following Directions 9 37
Word Classes: Receptive 9 37
Sentence Structure N/A N/A
Understanding Spoken Paragraphs 8 25
Expressive language
Word structure 12 75
Recalling Sentences 7 16
Formulated Sentences 8 25
Word Classes: Expressive 11 63
Expressive Vocabulary N/A N/A
Working memory
Number Repetition: Forwards 11 63
Number Repetition: Backwards 8 25
Number Repetition: Total 8 25
Composite Scores
Core Language 94 34
Receptive Language N/A N/A
Expressive Language 95 37
Additional testing: Test of Word Knowledge
Receptive Vocabulary 15 95
Expressive Vocabulary 14 91
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Appendix 4.2 Tallulah: Speech processing profile T1

KEY

Standardised scores
v/ +1.5t0-1.5S.D.
X-1.6t0-2.5S5.D.

XX -2.6to0-3.58.D.

Appendix 4.2 Tallulah: Speech Processing Profile T1 (age 6;5) XXX >-3.5S.D.

INPUT

/\

F Is the child aware of the internal
structure of phonological

Non-Standardised
< judged typical
range for age

4 judged below
typical range for age

OUTPUT

7

representations?
& Silent sorting CVC words by onset
<Silent sorting CVC words by coda

o

G Can the child access accurate motor
programmes?

XXX Naming 1 syllable words: z=-7.13

XXX Naming 2 syllable words: z=-6.33

v Naming 3/4 syllable words: 2=-1.46
XXX Naming total: z=-5.53

E Are the child’s phonological
representations accurate

Y4

v ALD (no picture), real words: 2=0.95
v Non-words list A: z=-0.2

v Non-words list B: 2=-0.25
&Syllable/word/rhyme/identification

D Can the child discriminate between

H Can the child manipulate phonological
units?

& Rhyme generation

&Segmentation of multisyllabic words into
syllables

—Segmentation of CVC words

real words?
v B&S real words: z=0.24

C Does the child have language specific

I Can the child articulate real words
accurately?

& Blending of C-V-C into words

U improved output following imitation
inconsistent

representations of word structures?
N/A

B Can the child discriminate speech
sounds without reference to lexical
representations?

v B&S non-words: 2=-0.26

v Complex non-words-same: z=0.72
v Complex non-words- diff: z=-0.38

J Can the child articulate speech sounds
without reference to lexical representations?
Non-word repetition:

v 1 syllable items 2=0.24

X 2 syllable items: 2=-3.29

v 3/4 syllable items: 2=0.37

v/ Total: 2=-0.65

A4

A Does the child have adequate auditory
perception?
©No concerns

K does the child have adequate sound
production skills?

4DDK rate and accuracy poor
&0ro-motor skills

L Does the child reject his/her own
erroneous forms? Sometimes
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Appendix 4.3 Tallulah: Speech Processing Model T1

Speech Processing Model
(Stackhouse & Wells, 1997):
Tallulah suggested areas of difficulty, T1

KEY
Level of difficulty

tasks
X or XX or XXX

Presence of difficulty
hypothesised from

informal tasks

hypothesised from normed

weak/poor performance on

\

> Semantic
Representation
A 4
Phonological . Motor Program
Representation sesnsesenes
, Motor
Phonological Programming
Rec‘ognltlon XXX
Phonetic
Discrimination
, L 4
Speech/Non-speech J Motor Planning
Discrimination ﬂ
Peripheral Auditory [ Motor Execution
Processing ﬂ

I R e l

Input
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Appendix 4.4

Tallulah SW naming T1 (6;5) and T2 (7;4)

Appendix 4.4 Tallulah: Single word naming T1 (6;5) and T2 (7;4)
(taken from DEAP Phonology, DEAP Articulation and Stackhouse & Wells Naming Task)
Word Adult realisation | C \'} Tallulah’s C Vv Tallulah’s o V score
score | score | realisation T1(6;5) | score | score | realisationT2(7;4) | score
1.| aeroplane | /sora'plein/ 4 3 [eova'p™le~1_n] 3 3 [Pea1a'ple~in] 4 3
2.| apple /'epal/ 2 2 ['a&pa vl 2 2 [ 'epau] 2 2
3. | bird /bad/ 2 1 [ba:d ] 2 1 [bad_ ] 2 1
4. | birthday /'ba 6 der'keik/ | 5 3 ['bafder kK"x1k’ ] |3 1 N/A N/A | N/A
cake
5. | biscuits /'biskits/ 5 2 ['b1 0% k™ 1?7My] |2 2 ['b.h 1sk™ 1ts] |5 2
6. | boat /baut/ 2 1 [baut’ ] 2 1 N/A N/A | N/A
7. | book /buk/ 2 1 [bu_k™x] 1 1 [buk’ ] 2 1
8. | boy /bo1/ 1 1 [bo:1] 1 1 [bo1] 1 1
9. | bread /bred/ 3 1 bwed . 2 1 [baed ] 3 1
10| bridge /brid/ 3 1 (barff,] 2 1 N/A N/A | N/A
11| brush /braf/ 3 1 [biaf:] 3 1 [baaS] 3 1
12| butterfly 'bataflar 4 3 ["ba_th oflar] 4 3 ['bath oflai] 4 3
13| car /ka/ 1 1 [kba_] 1 1 [kh al 1 1
14| caravan /'keraven/ 4 3 ['kbz~mov &n] 3 3 ['kbe:ve™n] 3 2
15| cat /ket/ 2 1 [kh at’ ] 2 1 [kh wt’ ] 2 1
16| caterpillar | /'katopila/ 4 4 ['kh &toph 1lo] 4 4 ['kbets ph 1la] 4 4
17| chair /fea/ 1 1 ff.e:07] 1 1 [ffeal 1 1
18| chips /f1ps/ 3 1 [f12(C)1* 1 1 N/A N/A | N/A
*Fricative
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(?dental)
+turbulence
19| computer /kam'pjuta/ 5 3 ['pjut_h a] 3 2 [kh om'pjuth A~] |5 3
20| crab /kreb/ 3 1 [kba ' weeb] 2 1 [kazb ] 3 1
21} crocodile /‘krokadail/ 5 3 [!ownk "xoga1d] 1 3 ['kh vkh adav] 4 3
22| dinosaur /'darnaso/ 3 3 ['daina~t_*»_] 2 3 ['da_1"neso_] 3 3
23| door /do/ 1 1 [do] 1 1 [do] 1 1
24| duck /dak/ 2 1 [da k' ] 2 1 [dak’ ] 2 1
25| dustbin /'dasbin/ 4 2 ['dam b1~n] 3 2 ['dam b17n] 3 2
26! ear /1a/ 0 1 [1 »&] 0 1 [1:e ] 0 1
27| egg /eg/ 1 1 [Peg] 1 1 [eg] 1 1
28| elephant /'glafant/ 4 3 ['elaf o™ n?] 4 3 ['elafa™nit] 4 3
29| feather /' feda/ 2 2 [!feva_] 1 2 [!feva] 1 2
30] fish /1)) 2 1 [fi/:] 2 1 [F1/] 2 1
31| fishing /Vf1f1n/ 3 2 U1 fimpl 3 2 ['fifi p] 3 2
32| five /faiv/ 2 1 [fa_1v ] 2 1 [faiv] 2 1
33| flower /' flavwa/ 3 2 ['flavwa] 3 2 ['flavwa] 3 2
34| foot /fot/ 2 1 [fiot’ ] 2 1 [fot] 2 1
35| frog /frog/ 3 1 [fwog~] 2 1 [fog] 2 1
36| giraffe /& 'raf/ 3 2 [d&o 'vaf] 2 2 (o '1af] 3 2
37| girl /g3l/ 2 1 Lgaul 2 1 [gau] 2 1
38| glove /glav/ 3 1 [go'lav ] 3 1 [glav] 3 1
39| guitar /g1'ta/ 2 2 [?1'tha_?] 1 2 [ga'tal 2 2
40| hairdresser | /'hgadrsse/ 4 3 ['heabie™n_ ] 2 3 ['hso. 'd1gsa) 4 3
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41’ hamburger | /'hembaga/ 4 ['he~ _m:bagal 4 ['ha"mbags_] 4 3
42| helicopter | /hels'kopta/ 5 [heli'kh opt™ a] |5 ['hela'kopt™ o] 5 4
43| hospital /'hospital/ 5 ['ho™mp" 1th oul | 4 ['ho"m D™ 1th oul | 4 3
44) house /havs/ 2 (hau 67 1 [ha_us] 2 1
45| jam / dgem/ 2 [dje~m] 1 [&z"m] 2 1
46| jelly /'&eli/ 2 ['gelil 2 ['delil 2 2
47| jump /&amp/ 3 [dsa~mph ] 3 N/A N/A | N/A
48| kangaroo / 'kaepgoru/ 4 ['kbe~pgosu:] 4 [ 'khe~pgavil] 3 3
49| kitchen /'kifin/ 3 ['kdiffo~n] 3 ['kbiff1™n] 3 2
50| knife /naif/ 2 [na_1s”] 1 [na1f] 2 1
51! ladder /' 1ada/ 2 ['1:&da] 2 ['1ed_o~] 2 2
52| ladybird /'1le1dibad/ 4 ['lerdibe_t’] 3 N/A N/A | N/A
53| leaf /1if/ 2 [1iv] 1 [1if] 2 1
54| legs /legz/ 3 [led fy:] 2 [legz ] 3 1
55/ lighthouse | /'laithavus/ 4 ['1arthavfy ] 3 ['1arthaus] 4 2
56/ money /'mani/ 2 ['ma~_ni~_] 2 ['m:a~_ni~_] 2 2
57| monkey /‘'mapki/ 3 ['ma~pki] 3 ['ma~pki] 3 2
58 moon /mun/ 2 [m1~u~n] 2 [miin] 2 1
59| mouse /mavs/ 2 [maos__ (1) *] 2 [m:avs] 2 1

*possibly loud in-

breath shortening

previous segment
60| orange /'oring/ 3 owi™nff 7] 1 ['owi~ng] 2 2
61} parachute | /!'perafut/ 4 ['ph ®iafut’ ] 4 ['presafit’ ] 4 3
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62| parrot /perat/ 3 2 ['prerrt” ] 3 2 ['ph ®vat’ ] 3 2
63| pig /p1g/ 2 1 [ph 1:x] 1 1 [ph1g” ] 2 1
64| plate /plert/ 3 1 [plert’ ] 3 1 [plei_t’ ] 3 1
65| pram /pram/ 3 1 [p"ewa"n] 1 1 [piz™m] 3 1
66| pyjamas /pa’ Gamoz/ 4 3 [o'ka~moz ] 3 3 [p o'Gamoz. ] 4 3
67| queen /kwin/ 3 1 [kwia™n] 3 0 [kwin] 3 1
68| rabbit /'rebrt/ 3 2 ['wabit' ] 2 2 ['izbrt’ ] 3 2
69| rain /rein/ 2 1 [ver~in] 1 1 N/A N/A | N/A
70| ring /rip/ 2 1 [wi~p] 1 1 [wi~p] 1 1
71| roof /ruf/ 2 1 [wuf] 1 1 [quf:] 2 1
72| roundabout | /'roundsbavt/ |5 3 [ 1eu~ndebav?] 5 3 N/A N/A | N/A
73| sandwich /' semwidy/ 4 2 ['s e mid] 2 2 [ se~mbai1df] 3 2
74| sausage /Vsosid/ 3 2 ['fofid ] 1 2 [!sosig] 3 2
75| school /skul/ 3 1 [ kuo] 2 1 [skuv] 3 1
76| scissors /Vs1zaz/ 3 2 V9 17z oz, 2 2 ['s1zoz] 3 2
77| scooter /'skuta/ 3 2 ' fyduta~ 1 1 [!skutta~] 3 2
78| seesaw /‘siso/ 2 2 ("% %] 0 2 ['s1fo7] 1 2
79| shark /fak/ 2 1 [[a?] 1 1 N/A N/A N/A
80| sheep /Jip/ 2 1 [ ip 1] 2 1 [fip] 2 1
81| slipper(s) /'slipaz/ 4(3) |2 ['61ipa~(C)] 2 2 ['slipal 3 2
82| snake /sne1k/ 3 1 [ne1k] 1 1 [sneik] 3 1
83| sock /sok/ 2 1 [fjok’ ] 1 1 [sok] 2 1
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84| spaghetti /spa'geti/ 4 3 [1~fp 'geth i] 2 2 [spa'geril 3 3
85| spider /'spaida/ 3 2 ['p” airda] 2 2 ['spaide] 3 2
86/ splash /splaf/ 4 1 [ble?{] 1 1 [splef:] 4 1
87| sponge /spand/ 4 1 [m pa~nd:] 3 1 [spa~nd] 4 1
88| square /skwea/ 3 1 [p"fwea] 0 1 [skwea] 3 1
89| strawberry | /'strobri/ 5 2 [ ') vwovwi] 0 2 [!ftobil 2 2
90| swing /swip/ 3 1 [f%1~p] 2 1 [swi~p] 3 1
91| teeth /tif/ 2 1 [thif] 1 1 [th if] 1 1
92| telephone | /th gla'foun/ |4 3 [thglp!f ou™n] 4 3 [thela'fou~n] 4 3
93| television | /tela'vizen/ 5 a4 [thela'vido™n] 4 a [thela'vize™n] 5 4
94| thankyou /! 0 ®pkju/ 4 2 ['fe~pxjo ] 2 1 [!fe~pkjul 3 2
95| three /0ri/ 2 1 [fwi:] 0 1 [fwi] 0 1
96/ thumb / 8 am/ 2 1 (fa~m] 1 1 [fA~m] 1 1
97| tiger /'taiga/ 2 2 ['trargal 2 2 ['th aige] 2 2
98} toilet /'to1let/ 3 2 [tho1lat] 2 2 [th o1lit’ ] 3 2
99| tomato /to'matav/ 3 3 [tho 'matbou_] 3 3 [th o'math av] 3 3
10{ tongue /tap/ 2 1 [tha~p:] 2 1 N/A N/A N/A
10| toothbrush | /'tu 8 braf/ 5 2 ['thufbwa_c] - 2 2 ['th ufboaf] 3 2
10] torch /tolf/ 2 1 [thoff] 2 1 [th o?f] 2 1
10} tractor /'trakta/ 4 2 ['p owe?t”™ o] 1 2 ['tfizkaro] 3 2
10{ train /trein/ 3 1 [tie1™n] 3 1 [tier™ n] 3 1
10{ umbrella /am'brela/ 4 3 [a"m'bigla] 4 3 [o~m'bela] 3 3
10{ vacuum /' veek jum 7 4 ['ve?kjim x1na] 5 4 N/A N/A N/A
cleaner 'klina/
10| van /van/ 2 1 [ve~n] 2 1 [ve~n] 2 1
10{ watch /wolf/ 2 1 [wo~2fny ] 1 1 [wotf] 2 1
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10{ web /web/ 2 1 [web] 2 1 [web] 2 1
11{ witch /wif/ 2 1 [wiff:] 2 1 N/A N/A N/A
11| yellow /! jelav/ 2 2 [!jelou] 2 2 [!jelou] 2 2
11] zebra /‘zebra/ 3 2 ['debwa] 1 2 ['zebial] 3 2
T1 325 193
T2 297 180
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Appendix 4.5 Tallulah CS 1, T1, East Enders

J OK. What did you do last week? Mum was about-saying somethlng
about ‘East Enders’- what did you do?
Tallulah | Um I (.) was drawing a picture in (.) um Bobby’s house
[a™m () '"?=e" 1! wo™m™ 'bowi™n & 'ph 1?2tfs '1~ina _ () &".m
(.) 'bobify 'hav ]
J Right
Tallulah | And (.) um (.) we had to colour in because um-it was a play- is - Juliet
and Romeo
['e nt’ () aA™m () wi 'hek™ th &~ 'kdalo¥ 1™n br'ka~_z*a™m
'1?2 wo™fy o 'pler 1™ () 'dulij:e? om 'wouim!ieu]
Tallulah | And-and-mum and dad had a fight (laugh)
['end. (.) end () 'ma™m & n 'ded, 'hed o 'fa1_?]
J Right
Tallulah | And um then we got some (?pretending) (?pretend) calendars and —
that’s it really
[e*nd, o™m 'ne"mwi 'go? t % m 'be~nt g™ nr~y () 'Be~n ()
'thg~ n? 'kielo~nda~!fy ''nt’ () ey '1? () 'wili)
J That was it-right-where did you go?
Tallulah | Uh-to London-on the - car
['a_()th o 'la™ndo~_n() 'on"a () 'Kh a]
J In the car? Did you drive all the way there?
Tallulah | No, not me!
['ne~uv 'np? 'mi:]
J Oh, not you?
Tallulah | Someone else
['sa“ma™n 'e~vfy ]
J Who was the person who drove?
Tallulah | I don’t know
['?a1_ 'deu™_n? 'ne~_u]
J Were there lots of children there?
Tallulah | About four
[bau? 'fo]
J About four?
Tallulah | Um-I mean - six
[6."m o 'min (.) 's1ts]
J And were they people from your school?
Tallulah | No, none of them
['ne~u 'n_a"n_ of’, 85™m]
J Where did they come from?
Tallulah | Well, one was in my drama and he’s called Tom

['weu_ 'wa™nweZ
'tho~_im]

1"m” mar  'bwa”_me_ #n 'hify 'kh oIt’
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Appendix 4.6 Taliulah CS 2, T1, School

Tallulah School-my school
['sXuo () mar 'fykuo)

J Yeh-tell me about your school-do you like going to school?

Tallulah No
['nis~v]

J Oh, whoops (laugh) why not?

Tallulah Um ‘cos you have to work and and | want to be in reception again
[a~m 'kto~v ju 'he~f* ttd 'wa_~!k’ 2" _ne _ & _n a1
'wo™na 'bii 1™n we'!fy ‘SepMt” &~ _m a'gs~_n]

J You'd like to be in reception-why would you want to be in reception
again?

Tallulah ‘Cos they had no work —to do
['kboz “er 'hed nov 'wa: k' . {,te  'du ,}]

Tallulah Not-like my cousin Ned-doesn’t have to do any homework
[no.? () 'la_1? ma~_1 'kba~_85"n 'ne_t:’ () {,
'da.Zn, '®z”te duw 'e_"ni 'heu,"ma k' }]

J Is your cousin in reception?

Tallulah Yes-he's called Ned-all my cousins are
['jie.n*hiZ" 'kh oud 'ned () '?o ma: lkh ABI™
a,.”]

J How old’s your cousin?

Tallulah Five
[Ifar_f]
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Appendix 4.7 Tallulah CS 3, T1, Spiders

Tallulah Spider again
['baide a'ge~n]
J Yeh-and there’s a spider’s ......
Tallulah Web
['web]
Tallulah I"'m scared of them-um spiders
[6~'m'ige ad & 'daA™m o™m 'baidafn) ]
J Are you?
Tallulah Real spiders-yeh
['wio_ 'ba_idef je_]
J Why are you scared of them?
Tallulah Um ‘cos one (XXX) they crawled up and it was actually a big sp- money
spider-on me

[aA™m kroZ, 'wa™n (xxX) der 'kwoud ap, ®™n 1? weZ" '®~?[jii
o~ 'b17?f) be” 'ma™ni 'm’pards . o™m “mi]

Tallulah And | got some money and it nearly took it
[#n o1 'go? $A™m 'ma™ni 'e™n 1? 'nili 'th vk 1?]
J (laugh)
Tallulah That's why I’'m scared
['822¢” ar~m 'fykead.]
J They're supposed to be lucky

Tallulah And —and daddy long legs- I'm scared of

[?2n () '?2~ind, 'd.ed.i 'lop 'legiy () {, m., 'kbe_ad
a.v. i ]

J Mmm
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Appendix 4.8 Tallulah CS 4, T1, Bratz
(Note: section in italics is off topic-referring to a problem with the microphone stand)

J What do you like to watch?

Tallulah | like Bratz
[fa_1 'la_1t 'bwe?f]

J Ok-tell me about it-‘cos I've never seen it

Tallulah Ah-l don’t know-| can’t remember
[a () 'ar dev™n? 'neuv () ® 'kPa™n o'me~_mba]

] But you like it

Tallulah Well-well-there’s some mean girls and - they're like-
[wev weu 'jer 0a™m 'min 'ga_uvz*end. () 'deo 'laix (.)]

Tallulah and the Bratz who are really kind and they got (X) in a (XX)
[#"nd. 85 'bwatf) hu* a 'wili 'kbar~_nd #™nd” 'der go?
('bwe ) 1™n o ('pre~s5~_n)]

Tallulah and and it’s like-the mean girls-they call them triplets because they’re
really (X) '
le~ 2 nd, '1?78 'laik o”m do 'min 'g3uZ (.) der 'kto do™m
twib. 2atf) ba'kba der 'wili ('x.)]

Tallulah - and one of the Bratz accidentally worked for them-by accident-because
they didn’t know '
[(.) 1™nd. 'wa™n o d1 'be_t '&kfy1de~n?li 'wa_?t’ fo 'Go™m
{ee mati 'esh o n? ee} )(.) bi'ktad der 'd1~_n? neu_]

Tallulah Oh it’s down - again
[Pouw 12¢ 'dsv~.n () 'ge~_n]

J Oh it is a bit-oh dear

Tallulah Broken | think
['bwsvkta™n ar '8 1~ pxJ/

J I think it’s just going down slightly-there we are-l think it’s fine

Tallulah Is it still on?
[112 1?2 'sti]l” p™n]

J Yes

Tallulah Oh, so is it recording my voice?
[ev. 180 () Prz 12 a'khodr~p mar 'vo_1s"]

J Itis

Tallulah Cooll
[k wv!]

Tallulah (x) um and and um what else um-yeh-and um-they had a nice apartment
[(de~.) o~.m @ _nd. @ nd, a~m 'wo? elfj a™m! () je_ '&"_nd,
A~.m () 'der he"_n o 'naid i'ph a_?na~_n?]

Tallulah And they actually work for a magazine-but it’s their own
['@~_nd der '?#?¢cli_ 'wa_ k fo_ ?5 'megaZtn () 'bu? 12
'd_ga 'Pau™n]

Tallulah ‘Cos the girl who accidentally work for the triplets

['k'a_ & do 'ga_u hu_ '?2_2¢ade~_n2li 'wa_? fo de
't11_ble~_?f ]
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Tallulah

And they um-eh-and one of the Bratz quits

[ nd '1:8e1 o™m (&) & .n 'wa™n ov do 'bwetfy 'kwii?ts]

Tallulah

Because (Bodeen) that was the mum of them-um was so mean

[bo'kta~fiy (ba'diin) P22 ¢o o 'ma™m av 'Ge~.m () 'o~_m wes"
50 'mis~n] :

~1

Tallulah

(?X X X shoe) and she (?actually/accidently) gone (XX) and she (?actually
/accidently) (?took) forgot her high heeled shoes

[('& 2 'n, 'der ') P2n €1 'edbdli 'go™n (XX) &™n ' 'edli
(gen(n)i) (th ©?) f5'go? ha~ 'har 'hivd 'Sa:2 ]

Tallulah

And so she weared them because the triplets were actually talking about
(Bodeen), their mum

[e"n 'Mo~u €1 'wead d_o™m 'kh oz do 'pwible?s wa~
22?11 'th okbi~n o'bau? (we'din) 881 ma™m]

Tallulah

And they were saying not nice stuff about her

[!?2"nd. do wo 'Se1~p 'no~? 'nard '$ta_f a'bou? hal

J

Mmm

Tallulah

So-so-one of the Bratz weared the high heeled shoes and they thought it
was (Bodeen)

[dev. () '$u. () (da) 'wa™n o 8o Bo'2z_?f) 'vead™ do
'har 'hivd '$5u_Z '@~ _nd. der 'fo? 1? 'woZ ba'din]

Tallulah

And they actually told (Bodeen) and it was so funny because now they
don’t work for them (laughing)

[ n Be1 '?es1i 'toud™™ ba'din & n '1? wez, 'ssu 'fa~ni
bo'kh 8? 'nav di 'deuv™n? 'wa? fo do~m]

Tallulah

But they are still the daughters — (but) that’s it!

['bau? deti a 'Stiv do 'doteZ. (.) bo 'Be?s® '1?]
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Appendix 4.9 Tallulah CS 5, T1, Food

Tallulah Jar
['&:al
J A jar of...something you might put on bread or toast
Tallulah Jam
['¢:e™m]
J You might-do you like jam on bread?
Tallulah A little bit ‘cos | have it in school once
[0 '1120 'b1_?ktofar 'hev, 12 1™n 'fgkuo 'wa™_n @7
J Did you? What'’s your favourite thing to have on —in a sandwich or on
toast?
Tallulah I don’t have sandwiches
[!?a1 jou™n? 'he™v ' Semwide~f ]
J No?
Tallulah | don't like bread
[a1 'deu~n? 1a1? 'bued.]
J Do you not? What's your favourite food-what do you like best?
Tallulah Burger King and McDonalds
["ba_do 'k*1~p & n mek'go~nou_z)
J Oh my goodness-is that your favourite thing? What about things that
mum does-what’s your favourite thing that mum does?
Tallulah Oh her special chicken
[ev he 'm pefjou 'f1kbo~_n]
J Is that your favourite? Yeh? And what'’s special about the special
chicken?
Tallulah Um-because it’s nice and spicy
(o~ .mbr'ktar, 12 "'dar @ m 't pa1si]
J Is it?
Tallulah it is mum-and- but | don’t like it but little bit too spicy
(1.2 "21.Z 'ma~.m () & .nd, () ba_? 'ar do_uv™n? 'lar_?
1.2 ba? '11 2o b1 ? 'tu. 'mpa_ifyil
J OK
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Appendix 4.10 Tallulah CS 6, T1, Dinosaur

Tallulah Dinosaur (whisper)
[{v.'dar~nt _hoV_}]
J Say it again
Tallulah Dinosaur-I don’t know which one that’s called
[‘dainsb . a1 'deu~n? neu 'waf’wa'nZ 'de?s
k™ ot’ ]
J I don’t know either
Tallulah There’s a boy in my class what is um amazed with dinosaurs-he

knows every single dinosaur (in the) whole wide world

['8e~Z o 'bo_~117nma1 'k"la_{'wo_.? 1™nZ, . &"_m
'me_1Z> wiv 'dai~n!d.o~_n”. 'hi 'nevZ evi 'dipgu

e]
'da1"na do” no. ey, 'hov 'war? 'wa ud,em )]
J Does he?
Tallulah Yeh
J | don’t know what that sort is
Tallulah Neither-it's a - tyrannosaurus-rex
[{, 'mive ,} () 172de~ () 'pbain'fioses! 'weks]
J I’'m not sure if it is-1 think a tyrannosaurus has got big sharp teeth
Tallulah And claws and that
[en 'klo~Z a~n 'Be?]
J But-I think-l wonder if that’s called a stegosaurus?
Tallulah Yes ‘cos stegosaurus (are) big-fat-lumpy-and they're sharp
[!jekbofy 'kbeckod o 'brg 'fe? 'la~mphi () ="n Beo
' fap]
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Appendix 4.11 Tallulah T1 and T2 Examples of imitated sentences

Target and response

Mary’s shoes are clean

T1 ['measi () 'fuda 'x11n]
T2 ['measiz 'fuz. a 'klin]
She wrapped the parcel
T1 (1 'waep™™ ba~ !phasti]
T2 [fi 'sept 8o 'phraseu_]
Good girls are nice
T1 [gug™ 'geud a 'nais]
T2 [gug™ 'geuz a 'nars:]
John played tennis
T1 ['so™n (.) 'plerd (.) 'the~n1?:ts]
T2 ['go nn 'plerd 'the~nis]
She picked some flowers
T1 ['fi () 'prik’ () d_a™m 'ple. wafy ]
T2 [fi 'phikt sa™m 'flav_waz ]
Sam ate an orange very slowly
T1 ["6%m 's_? o o'wi_"ng. fewi 'lau!. '1i]
T2 ['se™m st er 'or1~nd vevi 'slouvli]
He sneezed very loudly
T1 (hi 'n hid fals™ 'vewi 'laud . li]
T2 [hi 'snizd vesi 'lavdli]
We found presents under the tree
T1 [wi 'fou'm™” 'pwe~(d)a™nt 'A™nd.o &o 'tf1i]
T2 [wi 'faund 'pueze™n?s 'a”nds do '[f1i]
Jane made some soup
T1 ['der™n 'merd ' 9%~ .m () Jupfy 'Siup' t' ]
T2 ['gGern 'merd 'sa™m () 'sup’ ]
She gave the orange to Sam
Tl [/ 'gerv. 8o 'owend fo ! 6~ #~m]
T2 [fi () 'geiv do 'owand the !se~m]
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Appendix 4.12 Tallulah T1 & T2 Intelligibility stimuli

Appendix 4.12 Tallulah T1 and T2 Intelligibility stimuli

Single words
Word Adult target | Tallulah’s Number | Tallulah’s Number
realisation T1 of words | realisation T2 of words
identified identified
by by
individual individual
listeners listeners
T1 T2
BISCUITS | /'brskrts/ | ['br 0° k™ 12y ] | 98/132* | ['b.h 1sk™ 1ts] | 110/132*
BREAD | /bied/ [bwed . ] 11/66 [baed ] 46/66
DUCK /dak/ [da k' ] 57/66 [dak’ ] 31/66
FROG /f1pg/ [fwog~] 2/66 [fog] 49/66
GIRAFFE | /o' jaf/ [&a ' vaf] 65/66 (o '1af] 51/66
MONKEY | /Tma~pki/ | ['ma~pki] 60/66 ['ma~pkil 42/66
QUEEN | /kwin/ [kwisa™n] 19/66 [kwin] 39/66
SOCK /sok/ [fijo~k’ ] 14/66 [sok] 57/66
THUMB | /6 A"m/ [fa~m] 21/66 [fa~m] 7/66
ZEBRA | /Izgbis/ ['debwa] 51/66 ['zebaa] 49/66

*Score for BiscuITs calculated as 1 for the lexical item and 1 for the plural morpheme

Imitated sentences (CSP task)

Target Tallulah ’s realisation | Percentage of | Tallulah’s Percentage of

sentence T1 words realisation T2 words
recognised by recognised by
individual individual
listeners T1 listeners T2

ILIVENEAR(A) | [a1 '11v ne (.) 98.79% lar” 'liv, ne o | 76.06%

8iG woob 'ng: o 'big 'wud] 'big () ‘'wud.]

JOHNPLAYED | ['zp~n (.) 'pleid | 95.45% ['do~nn 'pleid | 42.05%

TENNIS (.) 'thg~n12its] 'thg~nis)

MYUNCLEIS | [ma1~ ~'2a~pk "oz, | 98.86% [ma1~ ~'2a~pkl, | 100%

(A) FARMER o !fa~me] 1z, e1 'fa~me]

THISSHAPEIS | [31f 'fe1ip 18 o~ 60.98% (61 'feip 1z, | 87.88%

(A) SQUARE | 9%Wea] o 'skweal]

WE SAW (A) (wi 'th_v o 50.30% [wi 'so_ ?e1 65.45%

;f\;‘gRBY(THE) 'thg~nt™ o bar do 'thg~n? bar da~

{f'wiva:! ] lr1ve”]

Conversational speech

| Target sentence

{ T1 | Tallulah’s realisation

| Percentage of words |
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Appendix 4.12 Tallulah T1 & T2 Intelligibility stimuli

or identified by
T2 individual listeners
BUT IT DIDN'T FALL OVER Ti | [ba?1? 'di~apy 'fol suval 61.87%
| (EH) WAS DRAWING (A) T1 | ['?26"1: wom” 'bowr™n o 72.54%
:'SLLS)EREIN(UM)BOBBYS lph 12ffa '1~na”_ () _&™m
(.) 'bobify 'hau~fy]
MAYBE IT’S JUST (A) PAPER T1 [|m~8bi? Z', 'd,z'as_'t o1 53.33%
|pheI lphe~:]
WE USED SCISSORS LAST NIGHT T1 ['Wi ju 's’_Fz’ﬂet' }'h"'s"ﬂ 46.97%
12 nar?:h ]
WELLONE WASINMYDRAMA | T1 | ['weu_ 'wa™nwoZ'1™m”™ ma1 | 81.96%
AND HE’S CALLED TOM 'bwa~~mae~ &N 'hIfl’]
'kh 5:t"  thp”_im]
(A) VERY NICE FISH T2 | [o 'vevi 'nars 'f1_J:] 100%
ON MY BODY IHAVEFIVE LEGS | T2 | [!?p~n mar 'bodi '?a1 hev | 97.92%
(...) 'farv 'legz. ]
ONE OF THOSECAMETOOUR | T2 | [!wa™n o 'Bovz 'kPer™m tba™ | 84.85%
SCHOOL a 'sku~u]
THAT'S ONE OF THOSE BIG ONES | T2 [Bmts () 'WA”n a 0dauz. 94.39%
WHAT SQUEEZE YOU 'blg ‘WA~nz, wo? 'skwis
jul
THAT'S SIGN LANGUAGE T2 | ['dets 'sa1~1” le~pwid] 88.26%
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Appendix 4.13 Tallulah: Speech processing profile T2

Appendix 4.13: Speech Processing Profile: Tallulah (7;3) T2

INPUT

F Is the child aware of the internal
structure of phonological
representations?

& Silent sorting CVC words by onset
©Silent sorting CVC words by coda
(No change since T1)

OuTPUT

KEY

Standardised scores
v +1.5t0-1.55.D.
X-1.6to-2.5S.D.
XX -2.6to0-3.5S8.D.
XXX >-3.58S.D.
Non-Standardised
< judged typical
range for age

4 judged below
typical range for age

E Are the child’s phonological
representations accurate

v Within typical range at T1
©Syllable/word/rhyme/identification

G Can the child access accurate motor

programmes?

v Naming 1 syllable words: 2=0.833
XX Naming 2 syllable words: z=-3.47
v Naming 3/4 syllable words: z=-0.40

v Naming total: z=-1.32

H Can the child manipulate phonological

(No change since T1) units?
< Rhyme generation
&Segmentation of multisyllabic words into
syllables
©Segmentation of CVC words
(No change since T1)
D Can the child discriminate between -
i/
real words? ‘

v Within typical range at T1

I Can the child articulate real words
accurately?
< Blending of C-V-C into words

C Does the child have language specific
representations of word structures? W
N/A

J Can the child articulate speech sounds
without reference to lexical representations?

B Can the.child discriminate speech v Within typical range at T1

sounds without reference to lexical
representations?
v Complex non-words- diff: z=-0.75

A4

& K does the child have adequate sound

production skills?
4DDK rate and accuracy poor
©0ro-motor skills

A Does the child have adequate auditory
perception?
©No concerns

L Does the child reject his/her own
erroneous forms? Yes
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Appendix 4.14 Tallulah: Speech processing model T2

Appendix 4.14: Speech Processing Model: Tallulah T2

Speech Processing Model
(Stackhouse & Wells, 1997):
Tallulah suggested areas of difficulty, T2

Semantic

KEY

Level of difficulty
hypothesised from normed
tasks

X or XX or XXX

Presence of difficulty
hypothesised from
weak/poor performance on

informal tasks

p————)
Representation I

Phonological — Motor Program
Representation goevenennns
— X !
3eeccsnsessd
Motor
Phonological Programming
Recognition X
I Seccscssescesd
Phonetic
Discrimination
4
Speech/Non-speech J Motor Planning
Discrimination _D :

T i

Processing : ﬂ.

I | frvvererensnened

Peripheral Auditory [ Motor Execution

pooclecccnnssneoe

Input
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Appendix 4.15 Tallulah: CS 1, T2, boa constrictor

Appendix 4.15 Tallulah CS 1, T2, Boa constrictor

J

And there’s a

Tallulah | Snake snake-no-that’s one of those big ones what squeeze you-
viper
['snetk 'sneik (.) 'neuv dets () 'wa™n a Basuz, 'big
'wa™nz . wo? 'skwiz ju () 'vaipal
J A boa constrictor
Tallulah | A boa constrictor-one of those came to our school
[o 'bu~st"117kt"s 'wa™n o 'Gouz 'kber™m tho¥ a !'sku_u]
J Listen to that - boa constrictor
Tallulah | Boa constrictor
['be~un 'kbo~n %a11kda)
J Have you got that sound...
Tallulah | Oh it doesn’t matter
[ev 'da_zn 'me~t™ o]
J it does matter-let’s have one more go- constrictor
Tallulah | Constrictor
['ktp™n(.) 'staikds]
J Well-good-good-well done
Tallulah | Excuse me
['kh juz 'mi] .
J OK-let’s do it one more time- boa constrictor
Tallulah | Boa constrictor
['bava 'kbo~n(.) 'stiikta]
J Weli done
Tallulah | Can | tell you something?
['kha1 'te ju 'sa™mf1~p]
J Yes
Tallulah | One of those came to our school
['wa™no 'dovz, 'kber'mth u¥ a 'sk™ uv]
J Did it-what happened?
Tallulah | And a tarantula
['en o 'faz~nffalal
J .| What happened with the boa constrictor?
Tallulah | Well it went on our legs-but don’t cross your legs
['weu 212 'we™n?o™na 'legz.,, () ba? 'dou™n? 'kwoS ja
egz]
J Right
Tallulah | It will (gesture)
['¢? wol
J Get around you?
Tallulah | And, and the tarantula got loose
['?e nd () Pe"nd da 'fie~nffala go? 'lus]
J And then what happened?
Tallulah | Don’t know

['dau~_n? nau_]
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Appendix 4.16 Tallulah CS 2 T2 Viper

Appendix 4.16 Tallufah CS 2, T2 Viper

J What is it?

Tallulah | Um-it-what kind of snake? | know what kind of snake.

[e™m '1t> () wo? 'ktar™n” o 'sneik (.) ar 'neuv wo? 'khai™n” o

l'snetk’ ]
J Do you-do you know that? | was expecting you to say ‘snake’
Tallulah | A viper

[o 'Ba1pal
J Could be-or a cobra?

Tallulah | Cobra-or viper

['kh oubie D8 (.) 'darpa]

J Could be-either

Tallulah | (click) No- viper. That other one what’s big who squeeze you is viper.

[l 'neu '8 Bupe () '0e? av” 'wa™n wom”® 'big hu 'skwiz 'ju P10
'da1pa]

J What'’s big-what’s big (note: implied meaning ‘please repair’)

Tallulah | A viper um snake

[e !'Baips (.) a™m 'snerk]

J Viper (note: implied meaning, giving model for imitation)
Tallulah | Viper
['da1pal
J Viper
Tallulah | Viper
['vaipa]
J Got it
Tallulah | Viper
['varpa]
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Appendix 4.17 Tallulah CS 3 T2 Pets

Appendix 4.17 Tallulah CS 3, T2, Pets

Tallulah | Another insect

[o'nave 217 sskt’ ]

J What kind of insect?

Tallulah | A caterpillar

[o 'k cph 11a]

J Yeh

Tallulah | Oh-my my cousin had a pet caterpillar

[o'marmar 'ktazo™n hed o 'pe? 'kbet_~ 0 oph 1lo]

J Really?

Tallulah | Yeh. And a dog.

[je. (.) '"?#™n o 'd_og]

J I think the dog might be easier to look after than the caterpillar.

Tallulah | No, no. She keeps it in a box.

[ne 'nou Ji 'kMpse™n o 'bo?s]

J Oh what's this one?

Tallulah | But with holes in it. 1 had to do it by nails. She came over-from another
land.
[be wiv (.) 'hevz 1"_n '1_? () 'Paria_z 'du¥ 1? ba_1 'nervz
(.) fi 'kver™m 'auve_ . fwe™m a'nave 'le~_:nd]
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Appendix 4.18 Tallulah CS 4 T2 Hospital

Appendix 4.18 Tallulah CS 4 T2 Hospital

Tallulah | Hospital
["hom p1tu_]
J Oh tell me that word again
Tallulah | Hospital
[ "hom p1tu]
J Is it a hospital (with nasalisation)
Tallulah | Hospital
[ 'hosprtu]
J Oh, right
Tallulah | It's it-you know the big(f) building
[('?212s () 1?2 (.) jo 'neu 85 'bigf 'brudi~_g]
J Yeh
T Do you go there?
[du 'gov dea_]
J | have been there, yeh
Tallulah | | have
['?a1 'he_v]
J Mmm
Tallulah | | have (?before) for mummy and she was having Vinci
[a1 'hev (baf) fo 'ma™mi: & n 'fiz 'hevi~p 'vi~nsi_]
J Ah-did you go and see him in hospital?
Tallulah | Yeh-and we stayed there for Burger King
['je. () '?2n wi 'seid_ 8e: fo 'ba_.gs~ x17n]
J Ah
Tallulah | And, and, and, can | tell you something?
['?2 nd 'e™nd '@ nd xa™n 'thg"a! !'sa~mf1pk’ ]
J Mmm
Tallulah | (Click) on the way back we went to nanny’s and Vincent was an, Vincent was
a just a tiny little baby
[l 'o™n o ver 'be!k’ wI 'we™n te 'ne"niz. & n 'vinzs™ we~ &™n
lvi“nza™~ wezo~ dod” o 't_tar~ni 'litsu 'berbil
J Do you remember that then?
Tallulah | Yep, and look he’s not in one of those pictures or those
[jep' () #n 'lok’ xif 'no~? &™n 'wa™n o douz 'ph 1kifo o
'davz]
Tallulah | But can | tell you what, I’'m not in that picture
['be?ka~"n a1 'theu ju 'wo? Par™m 'no? 1"n 'de? 'ph 1kfa]
J You're not?
Tallulah | No because | was | was a tiny little baby in mummy’s-(?tummy button). |

was-| didn’t exist

['nau ba'ktaz. 'a1 wo o wa? o 'thar~ni lia 'berbi 1°n 'ma™miz.

('thaura~n?) 'ar we () a1 'di?e~_n '1_?s1_ks]
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Appendix 5.1 Harry: Results of standardised language assessment T1

Appendix 5.1 Harry: Results of standardised language assessment T1, CA 7;2 CELF-3 UK

Subtest Scaled score | Percentile
rank

Concepts & Directions 9 37
Word structure 12 75
Recalling Sentences 10 50
Formulated Sentences 14 91
Word Classes-Receptive 10 50
Sentence Structure 12 75
Word Associations 8 25
Composite Scores

Receptive Language 103 58
Expressive Language 111 77
Total Language Score 106 66
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Appendix 5.2 Harry: Speech processing profile T1

KEY
Standardised scores
v/ +1.5t0-1.5S8.D.
X-1.6t0-2.5S8.D.

Appendix 5.2 Harry: Speech Processing Profile T1 (age 7;5) XX-2.6t0-3.55.D.

INPUT

AN

F Is the child aware of the internal
structure of phonological
representations?

©Silent sorting CVC words by onset
{Silent sorting CVC words by coda

E Are the child’s phonological
representations accurate

v ALD {no picture), 93.33%

XXX ALD words in sentences, SIWI
consonant clusters & SFWF fricatives
& Syllable/word/rhyme/identification

D Can the child discriminate between
real words?

&Rhyme detection

v B&S real words: z2=0.46

C Does the child have language specific
representations of word structures?
N/A

B Can the child discriminate speech
sounds without reference to lexical
representations?

XXX B&S non-words: 2=-0.5.2

X Complex non-words-same: z=-2.38
XX Complex non-words- diff: z=-2.74

A

A Does the child have adequate auditory
perception?
©No concerns

XXX >-3.55.D.
Non-Standardised
< judged typical
range for age

{ judged below
typical range for age

OuUTPUT

G Can the child access accurate motor
programmes?

XXX Naming 1 syllable words: z=-8.16
XXX Naming 2 syllable words: z=-8.16
XXX Naming 3/4 syllable words: z=-5.55
XXX Naming total: z=-8.44

R4

H Can the child manipulate phonological
units?

JRhyme generation

&Segmentation of multisyllabic words into
sylfables

4Segmentation of CVC words

| Can the child articulate real words
accurately?

& Blending of C-V-C into words

UBlending of C-C-V-C into words

ino evidence that imitation improved output

A4

J Can the child articulate speech sounds
without reference to lexical representations?
Non-word repetition:

XXX 1 syliable items 2=-3.75

XXX 2 syllable items: z=-4,71

XX 3/4 syllable items: z=-3.34

XXX Total: z=-5.11

A4

K does the child have adequate sound
production skills?

LDDK rate and accuracy poor

4 Oro-motor skills

erroneous forms? Rarely

L Does the child reject his/her own
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Appendix 5.3 Harry: Speech processing model T1

Appendix 5.3 Harry: Speech Processing Model: T1

Speech Processing Model
(Stackhouse & Wells, 1997):
Harry suggested areas of difficulty, T1

KEY

Level of difficulty
hypothesized from normed
tasks

X or XX or XXX

Presence of difficulty
hypothesised from
weak/poor performance on

informal tasks

| : Semantic
Representation . l
Phonological Motor Program
Representation
XXX
} Motor
Phonological Programming
Recognition
Phererrrrsrre e
Pk ;XXX
Soevcecnconss Phonetic """"""
Discrimination
v
Speech/Non-speech ] Motor Planning
Discrimination ﬂ
f e ok l
Peripheral Auditory [ Motor Execution
Pr0cessing :..OOO eeseoeee *00

| =

Input
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Appendix 5.4 Harry Single Words T1 & T2

Appendix 5.4 Harry: Single word naming, T1 (7;5) and T2 (8;5)
(taken from DEAP Phonology, DEAP Articulation and Stackhouse & Wells Naming Task)
Word Adult Cscore V score Harry’s C score V score Harry’s C score V score
realisation realisation realisation
(T17;5) (T2 8;5)
1. aeroplane /'soroplein |4 3 ['ealoper~n] |2 3 ['galope~1in] |2 3
/
2. apple /'&pal/ 2 2 ['&bo] 0 1 ['eput] 2 2
3. bird /bad/ 2 1 [ba_d] 2 0 [bad] 2 1
4. biscuit /'biskit/ 4 2 ['br2git’ ] |2 2 ['br2kits:] |3 2
5. boat /baovt/ 2 1 [bavt] 2 1 [baut’ ] 2 1
6. book /buk/ 2 1 [buk’ ] 2 1 [bok’ ] 2 1
7. boy /bo1/ 1 1 [bo1] 1 1 [bo1] 1 1
8. bread /bred/ 3 1 ['bwet’ 1~ |1 1 [bwet] 1 1
9. bridge /brid/ 3 1 [bwits] 1 1 [bwits] 1 1
10. brush /braf/ 3 i1 [bwas] 1 1 [bwas] 1 1
11. butterfly /'bataflai/ | 4 3 ['bato far] |3 3 ['bataflai] |4 3
12. car /ka/ 1 1 [kh a] 1 1 [kh a] 1 1
13. | caravan /'keraven/ |4 3 [!thelobe™n] |1 3 ['kbelive™n] |3 2
14. |cat /ket/ 2 1 [kh et’ ] 2 1 (kh &t] 2 1
15. caterpillar /‘ketopila/ | 4 4 ['kh &toph 1 | 4 4 ['kh &tiph 1 |4 3
1a] la]
16. | chair /fea/ 1 1 [th ga] 0 1 [fea] 1 1
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Appendix 5.4 Harry Single Words T1 & T2

17. chips /f1ps/ 3 1 [tips] 2 1 [f1ps] 3 1
18. | computer /kem'pjuta/ |5 3 [kip"m'ph ut | 4 3 [kto™m'pjute |5 3
Al ]
19. crab /kreb/ 3 1 [twep' ] 0 1 [kwep' ] 1 1
20. | crocodile /'krokadail |5 3 [!twokedaiu] |3 3 ['kwo?o daiu | 3 3
/ ]
21. | dinosaur /'damesa/ |3 3 ['daina’so] |3 3 ['dar~neso] |3 3
22. door /do/ 1 1 [do] 1 1 [do] 1 1
23. duck /dak/ 2 1 [dak] 2 1 [dak’ ] 2 1
24. | dustbin /'dasbin/ 4 2 ['dasb1~n] 4 2 ['dasbi~n] 4 2
25. ear /13/ 0 1 [1a] 0 1 [1a] 0 1
26. | elephant /'elofant/ |4 3 ['elofo~nt’ |4 3 ['elafornt] |4 3
]
27. feather /\feda/ 2 2 ['feza] 1 2 ['feval 1 2
28. fish /f1f/ 2 1 [f1s] , 1 1 [f1S] 2 1
29. | fishing /fif17p/ 3 2 ['fis17n] 1 2 ['fif1~p] 3 2
30. five /faiv/ 2 1 [fa1z ] 1 1 [faiv ] 2 1
31. | flower /' flavwa/ 3 2 [ flavwa] 3 2 ['flavwa] 3 2
32. foot /fot/ 2 1 [fot’ ] 2 1 [fut' ] 2 1
33. | frog /frog/ 3 1 [fok’ ] 1 1 [fo wok’ ] 1 1
34. | giraffe /&a' 1af/ 3 2 [gowas] 0 1 [do ' vaf] 2 2
35. girl /g3l/ 2 1 [gen] 1 1 [gau] 2 1
36. gloves /alavz/ 4 1 {galaps] 2 1 [glav s] 3 1
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Appendix 5.4 Harry Single Words T1 & T2

37. guitar /g1'ta/ [br'ta] [di " 'ta]

38. | hairdresser /hea'dresa/ [hea'dwesa] [hea'dresa]

39. | hamburger /hem'baga/ [he"m'bage] [he~m'baga]

40. | helicopter /'helakopta ['herkh okt ['helikh opt
/ ) a]

41. hospital /‘'hospital/ ['hosdabal ] ['hosabal]

42. house /havs/ [haus] [haovs]

43. |jam /dzm/ [de~m] [d2"m]

44. | jelly /\&eli/ ['d eli] ['geli]

45. | jump /d&amp/ (da~mp] [&a~mp]

46. kangaroo / 'kepgeru/ ['th 2 ndewu ['kh & pgowu

] ]

47. | kitchen /'kiff in/ ['khitsi~n] ['kbrtsi~n]

48. | knife /naif/ [naif] [naif]

49, ladder /' leda/ ['1eds] ['leda]

50. | ladybird /'lerdibad/ ['lerdiba:d] ['lerdibad]

51. | leaf /1if/ [1if] [1if]

52. |legs /legz/ [1eks] [leks]

53. lighthouse /'larthavs/ ['1arthaus] ['la1?haus]

54. | money /'mani/ ['ma~ni] ['ma~ni]
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55. | monkey /'mapki/ 3 2 ["ma~pgil 2 2 ['ma~pki] 3 2
56. moon /mun/ 2 1 [ma "tn] 2 0 [mu~ n] 2 1
57. mouse /mavs/ 2 1 [ma~vs] 2 1 [mo~vs] 2 1
58. | orange /'orind/ 3 2 ['owis] 0 2 ['owi™nz ] 1 2
59. parachute /' paerafut/ 4 3 ['ph zlosut |2 3 ['ph ewafut |3 3
'] ]
60. | parrot /'perat/ 3 2 [ph &lat’ 1 |2 2 [ph awot’ ] |2 2
61. pig /pig/ 2 1 [bik’ ] 1 1 [ptik] 1 1
62. plate /pleit/ 3 1 [plert] 3 1 [plert’ ] 3 1
63. pram /pram/ 3 1 [pwe mp’ ] 2 1 [evae~m] 1 1
64. | pyjamas /pa'kamez/ |4 3 [wi'dames] |1 3 [bi'da~mis] |2 3
65. queen /kwin/ 3 1 [ain] 1 1 [kwi~_nl] 3 1
66. rabbit /'rabit/ 3 2 ['web 1t] 2 2 ['web1?] 2 2
67. rain /rein/ 2 1 [wer™n] 1 1 [we_17n] 1 1
68. ring /ri~p/ 2 1 [wi~p] 1 1 [wi~p] 1 1
69. roof /ruf/ 2 1 [wuf] 1 1 [wuf] 1 1
70. | roundabout /'ravndabau | 5 3 ['wav™ndebav | 4 3 ['wav~ndebav | 4 3
t/ t' ] t]
71. | sandwich /' semwid/ 4 2 ['se~mwis] 3 2 [l'se"mwits] 3 2
72. | sausage /'sos1d/ 3 2 ['sosis] 2 2 ['sos1?s] 2 2
73. | school /skul/ 3 1 [so Ul 2 1 [skuo] 3 1
74. | scissors /'s1zoz/ 3 2 [!s1sas] 1 2 ['s1zoz] 3 2
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75. | scooter /' skuta/ 3 2 ['suta] 2 2 [!skuta] 3 2
76. | seesaw /Vsiso/ 2 2 ['siso] 2 2 ['siso] 2 2
77. | shark /fak/ 2 1 [sak] 1 1 [fa_k] 2 1
78. | sheep /Jip/ 2 1 [sip] 1 1 [fip’ ] 2 1
79. | slipper /'slipa/ 3 2 ['slip” a] 3 2 ['slip™ o] 3 2
80. snake /sneik/ 3 1 [sne~1k’ ] 3 1 [sne~1k’ ] 3 1
81. sock /sok/ 2 1 [so k' ] 2 1 [sp. k' ] 2 1
82. | spaghetti /spa'geti/ |4 3 [sa'be?i] 2 3 [so'ge?il 3 3
83. | spider /'spaida/ 3 2 ['spaida] 3 2 ['spaidal 3 2
84. splash /splef/ 4 1 [spes] 2 1 [sples] 3 1
85. sponge /spand/ 4 1 [spa~ns] 3 1 [spa~nz] 3 1
86. square /skwea/ 3 1 [fea] 0 1 [skwea] 3 1
87. | strawberry /'strobri/ |5 2 ['sobeir] |2 2 [!sobowi] 2 2
8s8. swing /swig/ 3 1 [sf1~nh] 1 1 [swi~p] 3 1
89. | teeth /ti@/ 2 1 [th is] 1 1 [th if] 1 1
90. telephone /th gla'fou | 4 3 [thel1'fou™n | 4 3 [tigli!fou™n |4 3
n/ ] ] 4
91. | television /tgla'vigen |5 4 [ttea'bize™n {2 4 ['tglavize™n | 4 4
/ ] ]
92. thankyou /' 0 epkju/ 4 2 ['fe~_pkul 2 2 ['fa pkju:] 3 2
93. three /0ri/ 2 1 [fi] 0 1 [fwii ] 0 1
94. | thumb / 0 am/ 2 1 [fa~m] 1 1 [fa~m] 1 1
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Appendix 5.4 Harry Single Words T1 & T2

95. | tiger /'targa/ 2 2 [1th arya] 1 2 [!th a1ga] 2 2
96. toilet /Ytorlat/ 3 2 ['th o1lat] |3 2 ['th o11a?2] |3 2
97. | tomato /to'matov/ |3 3 [tha'ma~tu] 3 2 [th v'matau] |3 3
98. tongue /tap/ ]2 1 [tba~p] 2 1 [tba~p] 2 1
99. | toothbrush /'tu@braf/ |5 2 ['thu?ba_s] |2 2 ['t_ufbwa_s] |2 2
100. | torch /toff/ 2 1 [th ots] 1 0 [tho ts] 1 1
101. | tractor /'trekta/ 4 2 [ tiz?da] 2 2 [ tie?ta] 3 2
102. | train /trein/ 3 1 [tie1™n] 3 1 [tie1~n] 3 1
103. | umbrella /am'brela/ | 4 (A"mba'wela] |3 3 [a“mba'wela] |3 3
104. | vacuum cleaner | /'vekjum 7 [ ' bekwum] 3 ['vak jiim]

'k1lina/ ['kwima] 1['clima]
105. | van /vaen/ 2 1 [we~n] 1 1 [v'en] 2 1
106. | watch /vwoff / 2 1 [wots] 1 1 [wo?ts:] 1 1
107. | web /web/ 2 1 [wep' ] 1 1 [wep’ ] 1 1
108. | witch /wiff/ 2 1 [wits] 1 1 [wits] 1 1
109. | yellow /! jelav/ 2 2 ['1elau] 1 2 [!je_lav] 2 2
110. | zebra /‘zebra/ 3 2 ['ze?ba] 2 2 ['zg?bwa] 2 2

Tiand T2 322 192 T1 200 184 T2 256 190

62.11% 95.83% 79.5% 98.95%
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Appendix 5.5 Harry T1 Duck

Appendix 5.5 Harry CS 1, T1, Duck

Harry Yeah, or it’s just about to take off to fly into the water ‘cos when they land
in water yeah, they make a big splash and that's...
[Tje 2077 1? 'dast a'bau? (n) 'ther? '2os () thu 'faui 1"nt™u
(d)1” 'wo'ds to 'wemrier 'le”1i 17°n 'wo 20 je  er” 'me~id o
'b1g 'spes a™n ets.. ]

J Have you ever seen a duck trying to go on a frozen pond-when there's ice-
what happens to them then?

Harry They fall over - then they get up and they fall back over again, so if they fall

over two times then they think ‘I give up’ and just lie there until it slowly
starts to melt and as soon as they see it melts, they slide to it and go(ing)
into it, and wait ‘til more of it melts. .

[di 'fou '?ovze 1~ 1 'di? 'ap n1 'fo 'be? 'svze a'de™n sau
1s” er 'fwarze 'thu [X X X X] 'ar 'giz ap” a7 n” as 'lar
dsa~du 1? 'souwi 'sats the 'meu_? o~ 'suzer 'si 1? 'me~uts
(breath/laugh) er 'slaid™ 'ttu 1?2 @ n 'devr™n '?inthu 1?2 a™n
wert™ thu 'mo~z 1? 'me~uts)
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Appendix 5.6 Harry T1 Bread

Appendix 5.6 Harry CS 2, T1, Bread

Harry | | like the crust of the bread
[Pa1 'la1? 8o 'th a_st vz~ o 'bwst]

J Do you?

Harry | Yeh, | like to rip it open
[l jg~mmm~m~n~ ~ Pa1 'lar? de 'wib 1? '20u?p™e™n]

J You like the crusty bits?

Harry | Cos the crust is actually very hard to eat isn’t it? (It’s) so hard and tough.
[th as o 'twas 1s '®sli vei 'had t™u 'it 1dn, 1?” seu 'had on
'tha.s]

J You like it?

Harry | Yes i {noise) And | like it with marmite on

['jes a1 {CV} a~n a1 'lar? 1? wiz 'mammart o~n]
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Appendix 5.7 Harry T1 Funeral

Appendix 5.7 Harry CS 3, T1, Funeral

Harry Oh there’s a funeral in the church isn’t there?

[ou 'jes o !funsbal 1™n & 'th ats 1°n, je~a]
J Yes
Harry How do you think he died or...

['hav di ju 'fipki 'd_ard () o ?]
J Maybe he was old
Harry Mm-that’s-or maybe he had a heart attack

[m de?s o1 'me~1bi (i) jed @ 'ha? 'th a&k]
J Maybe, maybe
Harry Or maybe got stabbed by a person

[o 'me~1bi dn? 'st#? barjs 'pase~n]
J Don’t expect so
Harry Or shot

[o 'sot’ ]
J It’s most likely he was someone who was very old
Harry Or had a heart attack ‘cos they were too fat

[?0 'hed @ 'ha? a'th &k sau 'th u 'fat' ]
J Possibly
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Appendix 5.8 Harry T1 Goose feathers

Appendix 5.8 Harry CS 4, T1, Goose feathers

Harry Goose feather
['gus 'feza]

J Could be a goose feather

Harry And you know what?
[2"n ju 'ne~v” 'wo?]

J What?

Harry At the river we found-us found about eighty five goose feathers
been washed up
['®? do 'wiz. s wi fauv™ as 'fav™n (.) o?bav? 'erti !'faiz
lgus 'fezoz bin 'wost ap’ ]

J Did you? mmm

Harry There was quite a lot
[?eawoz, 'th ar?e ' | lo. Tot’ ]

Harry Yeh. | saw one of them was cleaning his (bot)
[je? a1 'so waze™m wez 'kh Inr hiz 'bot]

Harry And a couple of goose feathers came up and then a big wave came
and washed it up
(e nt’ () 'thpez 'dus !'fezez 'ter™m Ap™ o™ nu~a 'b1?
'wer 'kbe~:m o™n 'wost 1?2 'ap’ ]

Harry And (XX) | tell you how the wa(ve)-how the big wave comed?
[a~n th guz ®z 'te jo 'hav o we~ ‘hav? () da 'b1?
lwerz. 'kba™md ]’

Harry It was a boat and the — and the um goose got hit and know what?
She took off immediately and landed on sss
[1? woz_ o 'bau? a™n 82 a™n 8s A™m & 'gus do? 'hit’ a™n
'ne~u wo? o 'si 'thuk™ ps 17 'midp?li & n 'lai ?p~na~s:]

J She was alright was she?

Harry Yeh and landed on the boat’s top and decided to peck it and then

they shooed it away

[je #n 'le~ndi? o™n () 8o 'bou?s: () tbop™ on Pisar?
t"u 'pek™ 1t, o"n i 'sud 1? a'wei]
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Appendix 5.9 Harry T1 Halloween

Appendix 5.9 Harry CS 5, T1, Halloween

Harry | | went out. We went all the way round the village um and then we actually
went to..
a1 'wint, '?avt w1~ je™n? ola~ wer 'wauv™n o 'brlis: a™m &™n
'nen (.) wi '®Psli 'we™n? th u..]

Harry | 1live (address)
a1 'l1s] (address)

J mmm

Harry | See but we didn’t go to-well-we went to (address) first and then we went to
(place name)
['si be? wi 'di?e™p 'geu ttu wsu wi 'we™nt” tu (address) !fast
2 n ne"n wi 'we™nt 'o!le 'wer th u (place name)] -

J Hmm

Harry | And then we came all the way back
[ n 'ne™n wi 'kter™m 'ols 'wer 'bak’ ]

J Right. So what did you do while you were in (place name)

Harry | Trick or treat
[Mtwi? o 'twit]

J Ah so you and your sister-or was there a big group of you?

Harry | Big group
['bi? 'gwup' ] ,

J And how do you know whose houses you can go to?

Harry | You just knock on doors that’s got a big pumpkin. If you have a a decoration
up then we knock on their door but if they don’t we don’t
[du da”s 'np? o™n 'dos ®s 'go? & 'b1? 'pta~nki~n 'isu 'hes o o
'dek™ swersa™n Ap £™m wi 'nok o™n ea 'do ba? 1s er 'deunt, wi
'deu™nt]

Harry | Apart from people who we know
[1"m'pa? fo'm 'ptipul hu 'mi 'ne~ul

J Ah right OK-so it’s a kind of code

Harry | Yeh

J A pumpkin means you can knock on the door

Harry | Yeh

J And did you come back with a bag of treats?

Harry | A bo-no-a humongously big box of it all full up. Cos know those little
pumpkin boxes?
[o 'bo? 'ne~v & 'htma~:sli 'bi~? (.) 'boks az '1t 'ou fuwap’
thas 'na~u leus 'l1?al 'pPa~nkr™n 'boksiz]

J Mmm

Harry | Well that’s what we had
(weS wo? 'wi 'het’ ]

J Mmm

Harry | And (shall | tell you) what? | filled my one-well | have-Mummy nearly-
mummy bought a box in case | run out of room but | filled up that box
[e*n dede~1 'wo? 'a1 fild 'mar wa~? wel 'ar har 'ma"mi 'ni?i
'mami 'bo? o 'boks 1°n thers ar wa~us_ 'wo™m ba? a1 'fild 'ap
de? 'boks]

J Oh my goodness. And what was your favourite that was in it?
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Appendix 5.9 Harry T1 Halloween

Harry | A thousand chocolates put into one-that’s-there was a chocolate (we tasted
just one chocolate) then there’s one-then there’s one and then it goes back
to normal and then there’s another one and another one and then it goes
back to normal like that
(6 'fausa™n 'thoklats pu? '1“nd 'wa™n 3&?s n, ne~1 woze
'thpklat 1~ thersi as wa™n 'tiokla? 'dedsz. 'wa™n o~ 'nez.
'wa™n &~ jouz, be? the no~me~u o ne~ dpuz, (breath) a'navp
'wa™n a'nazs 'wa'n (X'XX) the 'mo~mu~ lar? det’ ]

J So it was a good evening's work?

Harry | Yep. And at at home [ didn’t even eat any
['jep’ ®?jo '?&? '®t 'hou™m a1 'ji~ji™n 'it &~ni]

J Didn’t you?

Harry | No, until now
['ne~u a~ntv 'nav]

J Oh, right ,

Harry | And this morning | ate sweeties for breakfast. | ate nearly all of them
[entu & n z1s 'mo™n1~ a1 er? 'sfi?is fo 'be?kes a1 ni! 'er?
o'ze™m]

J Do | believe you? Mmm not sure if | believe that story about having all your
sweeties for breakfast

Harry | Why?

['wai:]
J | think you might be teasing]
Harry | Good one!

['gu? wa™n]
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Appendix 5.10 Harry T1 Spiders

Appendix 5.10 Harry CS 6, T1, Spiders

Harry Mummy’s frightened of spiders
['ma~mis 'fai?noe~ 'spaides]

J Are you?

Harry No mummy is
[ne~v 'ma~mI '1s]

J Oh mummy is. What does she do?

Harry She steps on them and kill them
[si 'sepsp™ne mon 'kh 10 8g~m]

J Oh poor spiders

Harry | know. Once there was a humungous one and daddy took it out of the
NOUSE (.vevvvvvrvreerierrrersnreseeecessens ) and it came back into (the) house and
mummy stepped on it
[A 'ne~uwa~sashu'ma~pges 'wa™no™n 'dedi 'thv” 1? avze 'haus
(xxxxxx) 1?2 'kber*m 'be  1"ntu 'haus o™n 'ma™mi~ 'stept p™n
1t]

J Oh dear. Poor spider.

Harry Yeh.

J They can be quite helpful to us | think ‘cos they eat flies.

Harry | Yes({...) he eats flies-they will take over the planet but (?so as) spiders as
uh-eventually spiders will eventually take over the planet
['je (XXX) 1 '?its 'fars der wa !thgazeu? do 'pe~ni~t’ ba?
sou ¥ & 'spardes o a'be~ntoli 'spar dss wu a'be~ntsli 'ther?
auve o 'pheni~t]

J Will they?

Harry Yeh

J And why do you think that?

Harry ‘Cos- I- know one spider yeah (...} well but {(...) lay two million eggs in one

egg sac and if they’re really lucky they might {make) a make two egg suc-
sacs- and that’s a lot of spiders

[thas 1 ? 'ne~u wa™n 'spaide je (XX.XXX. X.) 'ler (.) 'thy
‘mi~jo~n 'exs 1~ 'wa™n 'ek 's®? &™n 1s o wi! '1a2i &1 ma:
me~1 (a) me~1? 'thu &? 'sak:’ !'seks n 'ets o '1p? & 'sp aides]
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Appendix 5.11 Harry T1 Examples of imitated sentences

Appendix 5.11 Harry, T1, Examples of imitated sentences (CSP task)

Target and response

| gave the elephant a ' banana

[a1 'ge1 s o™n ba. 'ne~laba~n?je? o () bs~'na~na]

John collects ' stamps

['go™n to'lets !'s&~?nts]

Sam loved to ' dance

1. ['se™m 1o~ la~?n la“ns 'lans te 'da~ns]
2. ['se™m 1af 'da~ns]
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Appendix 5.12 Harry T1 & T2 Intelligibility stimuli

Appendix 5.12 Harry, T1 and T2 Intelligibility stimuli

Single words
Word Adult target | Harry’s Number of Harry’s Number of
realisation T1 | words realisation T2 | words
identified by identified by
individual individual
listeners T1 listeners T2
BOOK /buk/ [buk’ ] 66/66 [buk’ ] 53/66
CHAIR /fea/ [tea] 30/66 [feal 66/66
CRAB /kreb/ [twep’ ] 17/66 (kwep’ ] 21/66
GLOVE /alav/ [golap] 0/66 [glav_ s] 61/66
LEGS /legz/ [leks] 83/132* [leks] 44/132*
UGHTHOUSE | /!larthaus/ | ['larthaus] | 61/66 ['lar?haus] | 52/66
ORANGE /lori n&/ ['owis] 63/66 [lowi*nz.] | 34/66
SPLASH /splef/ [sp @s] 28/66 [sples] 66/66
THANKYOU | /! 9@ pkju/ | ['fe~_pkul | 66/66 ['fe~pkju:l | 23/66
WATCH /wof/ [wots] 20/66 [wo?ts:] 28/66
*Score 1 for lexical item and 1 for plural morpheme
Imitated sentences (from CSP task)
Target Harry’s Percentage of Harry’s realisation | Percentage of
sentence realisation T1 | words recognised | T2 words recognised
by individual by individual
listeners T1 listeners T2
GOODGRRLS | [!gu? ds vz, | 50.61% ['gu? guz a 66.36%
ARE NICE o 'nais] 'nars:]
(THE) BROWN | [3a 'bav™n 61.42% ['bav™m 'bwav~: | 30.30%
:ES':REATS be '?its o 'wea ?its 'fis]
If1s:]
CLAREATE | ['klg:a? £? | 94.19% ['klea: ovu he 74.24%
fb;g:" '5> ha '1ants:]
'1a™nts]
SHE GAVE [si'derz. a |32.83% [si'gerv 40.66%
g::r)‘lGE 10 : ?m~v1*ns d.a :nmin*n 'th y
SAM se~m] se~m)
MARY'S ['mewiz. 79.29% [U'mewif ~'fuz o | 94.95%
(s:t'é):: ARE Tl'(iuz a 'k11n]
in]
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Conversational speech

Appendix 5.12 Harry T1 & T2 Intelligibility stimuli

Target sentence T1 | Harry’s realisation Percentage of words
or identified by
T2 individual listeners
‘COS THEY’RE SHARP T1 | ['th ps g 'sap’ ] 15.15%
GOT TO BE CAREFUL OF T1 | [deds bi 'theofu: 's1z sz. | 67.42%
SCISSORS DON'T YOU 'deu™ njul
HOW DO YOU THINKHEDIED? | T1 | ['hau dit ju 'fipki 'd_ard] | 82.58%
OR MAYBE HE HAD (A)HEART | T1 | [o1 'me~1bi (i) jed o 66.16%
ATTACK "ha?  'tek]
| . | ~
OH THERE'S (A) FUNERAL IN Tl | [ou 'jes o !fiinsbal 1™n & | 29.92%
(THE) CHURCH ISN’T THERE? 'tats 1°n, je~el
SO ALL TOGETHER IN (THE) T2 | [sev 'ou te'geve* 17n o 98.76%
WHOLE FAMILY THERE’LL BE 5 'houl 'fe~mli ot bi 'farv,
CHILDREN 'f1udie™n]
[ P [
WELL IT WAS LIKE-ALWAYS T2 | ['weu 1? waj !la1? o'wer 41.16%
MIDNIGHT ‘ml?nﬁl?]
WELLTHEYBAS'CALLY HAD (A) T2 [IWEU 661 lbeISl?i hmt’ 9 86-49%
SPARE ONE THAT THEY 'spea wa™n Oe? der 'bio?
BROUGHT FROM THEIR BOAT fwo~"m deo 'bout’ ]
WELL, (A)BOUT 3 HOURS T2 | [wou (.) 'bav? 'fwil avz., |79.65%
JOURNEY TO IT Idani tuw  '12]
YEAH AND THEY GOT TWO- T2 | ['je #n er 'go? 'tu 'foi |98.27%
THREE CHILDREN 'f1od1e~n]
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Appendix 5.13 Harry: Speech processing profile T2

KEY

Standardised scores
(*norms at age 7;0)
v +1.5t0-1.58.D.
X-1.6t0-2.5S8.D.

Appendix 5.13 Harry: Speech Processing Profile T2 (age 8;5) XX-2.6 t0 -3.5 5.D.

INPUT

A\

F Is the child aware of the internal
structure of phonological
representations?

Silent sorting CVC words by onset
&Silent sorting CVC words by coda

XXX >-3.58.D.
Non-Standardised
© judged typical
range for age

{ judged below
typical range for age

OUTPUT

E Are the child’s phonological
representations accurate

JALD words in sentences, SIWI
consonant clusters

S Syllable/word/rhyme/identification

G Can the child access accurate motor
programmes?

XXX*Naming 1 syllable words: z=-5.66
XXX*Naming 2 syllable words: z=-5.03
XXX*Naming 3/4 syllable words: z=-3.84
XXX*Naming total: z=-5.64

D Can the child discriminate between
real words?

“Rhyme detection

v *B&S real words: z=-0.86

H Can the child manipulate phonological
units?

URhyme generation

<Segmentation of multisyllabic words into
syllables

ISegmentation of CVC words

D

C Does the child have language specific
representations of word structures?
N/A

| Can the child articulate real words
accurately?

©Blending of C-V-C into words

< Blending of C-C-V-C into words

A4

A

B Can the child discriminate speech
sounds without reference to lexical
representations?

v *B&S non-words: z=-0.8

v Complex non-words: z=-0.42

J Can the child articulate speech sounds
without reference to lexical representations?
Non-word repetition:

v *1 syllable items z=-0.02

v *2 syllable items: z=-1.02

X*3/4 syllable items: 2=-2.06

v/ *Total: z=-1.46

W—

A

A Does the child have adequate auditory
perception?
©No concerns

K does the child have adequate sound
production skills?

4DDK rate and accuracy poor

U Oro-motor skills

prompts

L Does the child reject his/her own
erroneous forms? Yes with occasional
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Appendix 5.14 Harry: Speech processing model T2

KEY
Level of difficulty

Appendix 5.14 Harry: Speech Processing Model T2 :\yiothesized from normed
asKs

(Stackhouse & Wells, 1997): X or XX or XXX
Harry suggested areas of difficulty, T2

Presence of difficulty
hypothesised from
weak/poor performance on

informal tasks

Semantic

Representation I

Phonological Motor Program
Representation | = ] eeerreeen
XXX :
] Motor
Phonological Programming
Recognition """ X """ , |
ﬂ' Phonetic
Discrimination
v
Speech/Non-speech J Motor Planning
Discrimination ﬂ ~
Peripheral Auditory J Motor Execution

Processing i :

Input Output
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Appendix 5.15 Harry T2 Sweden

Appendix 5.15 Harry CS, T2, Sweden

J

Tell me about Sweden

Harry (Noise) well it was a bit ho- ho- hot
[(a:a) wau ¢i jo ¢o?s a 'b1? 'ho 'ho 'ho?]
J Hot? | always think Sweden would be cold
H Well it isn’t-it’s midsummer when we get there
['we?h j1? '1z.n.? 1ts 'mi~?sa*mo 'we™m wi 'go? Be]
J Was it
Harry Yeh-1 was sweating buckets
[!je ?ps” sf1~p 'bagrts]
J You were sweating buckets?
Harry Yeh
J Really
Harry Yeh .
J Yeh-OK-so tell me about it-were-was —were the days long-much
longer days than here-the sunlight-more sunlight
Harry No-yeh
J So it was light right the way into the evening was it?
Harry Well it was like always midnight
['weu 1?7 wad 'la1? o'wer 'mi?nar?]
J Was it?
Harry Yeh-(laugh) and | always stayed up all the way to midnight
['je. (laugh) a'wes™ 'seid ap™ 'ou o 'wer t, 'mi?nai?]
J Really?
Harry Yes
J Gosh-ok-and you went to see-is it you mum’s brother?
Harry Yeh-and they got two-three children so all together in the whole
family there’ll be five children
['je @ n er 'go? 'tu 'fui 'f1udisa™n seu 'ou ta'gevew 1°n
o 'heul 'fe"mli ot bi 'faiv. 'frodis™n]
1 Right
Harry Sand D, Cand R, and the most handsomest boy (Harry)
[(S, D, C, R) ®n 8o 'me~us 'he~msadiv 'bor (H)]
J OK. So did they live in Stockholm?
Harry Stockholm?
[!stokhau™m]
J That's the capital city of Sweden. Did they live there?
Harry Um-yeh-well-half in it, half not
[m~ 'je_ wev 'haf 1™n 1? n 'haf 'no~?]
J Right
Harry It was-well- about three hours journey to it
[1 "woz () wou () 'bav? 'fwii avz, 'dsni tuw '1?]
J Was it-from the airport?
Harry No-to Stockholm
['nev te 'stokheu~m]
J To Stockholm-OK, OK. So what sort of house do they live in? Is it like
your house-an English house?
Harry Nope-it's a caravan
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Appendix 5.15 Harry T2 Sweden

['noup’ 1ts o 'khe! abz™_n]

J Is it-OK-how did you all fit it?
Harry Yeh-it sort of XXXXx - they have one humungous one and one little
oneforS&D

['je 1?2 'so? av, (XX X X X) d1 7§ e.f! 'wa™n hu'ma~pges
‘wa™n n, wa™n 'l1?2tsu 'wa™n fho () n, (D)]

J Right

Harry And that’s rather messy so (xxx) sort (xxxxx) it very well
[{V_ & n 'dzts wave 'mesi (X XX) wi (X XX X X) 1? 'wewi
lweu V_}]

J OK

Harry And then we have a big one for mum-well-they basically had a spare

one that they brought from their boat

[en '8e™n wil &v o 'big 'wa™n fo© 'ma"m () 'weu Ber
'bersi?i het’ o 'spes wa™n 022 Ber 'bio? fwe™ m dgo

'bout’ ]

J Right

Harry Yeh - they got a big motor boat that’s-no- this is me-driving (driving
noise)
[jei e1 'go? o 'big 'me~ute 'bauk #ts . nau 81s 1z, 'mi
(.) 'diaive™n (noise)]

J So did you go on the boat?

Harry Yeh

J Yeh

Harry Yeh-| -how I've made a tidal wave behind me —~ (xx) like this-that’s
how-from the floor to here that’s how high the waves were behind
me

[je () ar'n (.) 'hauv¥ ar(v.) 'me1? o 'tar?ts 'wer bar'm”
'mt (XXX) (8)1s dets 'hav () fo'm o 'fo to 'hie dats
'hav 'har 8o 'weiz. wa be 'haim mil]
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Appendix 6.1 Lily: Results of standardised language assessment T1, CA 7;4 CELF-4 UK

Appendix 6.1 Lily: Results of standardised assessment T1

Subtest Scaled score Percentile
rank
Receptive language
Concepts & Following Directions 10 50
Word Classes-Receptive 13 84
Sentence Structure 12 75
Understanding Spoken Paragraphs 11 63
Expressive language
Word structure 2 0.4
Recalling Sentences 4 2
Formulated Sentences 6 9
Word Classes- Expressive 15 95
Expressive Vocabulary 7 16
Working memory
Number Repetition- Forwards 4 2
Number Repetition-Backwards 7 16
Number Repetition-Total 4 2
Composite scores
Core Language 73 4
Receptive Language 110 75
Expressive Language 63 1
Language Content 102 55
Language Structure 76 5
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Appendix 6.2 Lily: Speech processing profile T1

Appendix 6.2 Speech Processing Profile: Lily (7;2) T1

KEY

Standardised scores
v/ +1.5t0-1.58.D.
X-1.6t0-2.5S.D.
XX -2.6t0-3.5S.D.
XXX >-3.5S.D.
Non-Standardised

INPUT
AN

F Is the child aware of the internal
structure of phonological

< judged typical
OUTPUT range for age

range for age

4 judged below typical

7

representations?
©Silent sorting CVC words by onset

2\

E Are the child’s phonological

G Can the child access accurate motor
programmes?

XXX Naming 1 syllable words: 2=-12.33
XXX Naming 2 syllable words: 2=-12.07
XXX Naming 3/4 syllable words: z=-7.27
XXX Naming total: z2=-12.01

representations accurate

v ALD {no picture), real words: z=0.31
v 1syllable items: z=2.93

v 2 syllable items: 2=-0.71

X 3/4 syllable items: z=-1.74

D Can the child discriminate between
real words?

H Can the child manipulate phonological
units?

YRhyme generation

~Segmentation of multisyilabic words into
syllables

ISegmentation of CVC, CCVC words
Yphoneme, deletion, transposition

L4

X B&S real words: z=-2.2

A\

C Does the child have language specific
representations of word structures?

1 Can the child articulate real words
accurately?

Real word repetition

XXX 1 syllable items z=-14.12

XXX 2 syllable items: z=-9.62

XXX 3/4 syllable items: z2=-15.12

N/A

XXX Total: z=-14.05

A

B Can the child discriminate speech
sounds without reference to lexical
representations?

XXX B&S non-words: z=-7.72

XXX Complex non-words-same: 2=-9.98
v Complex non-words- diff: z=0.073

J Can the child articulate speech sounds
without reference to lexical representations?
Non-word repetition:

XXX 1 syllable items z=-5.87

XXX 2 syllable items: z=-7.34

XXX 3/4 syllable items: 2=-6.35

XXX Total: z=-8.33

v

A

A Does the child have adequate auditory
perception?
v No concerns

K does the child have adequate sound
production skills?

4DDK rate and accuracy poor
40ro-motor skills

L Does the child reject his/her own
erroneous forms? Occasionally
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Appendix 6.3 Lily: Speech Processing Model T1

Speech Processing Model

(Stackhouse & Wells, 1997):

Lily suggested areas of difficulty, T1

KEY

Level of difficulty
hypothesized from normed
tasks

X or XX or XXX

Presence of difficulty
hypothesised from
weak/poor performance on

informal tasks

N Semantic. |
Representation : |

Phonological | Motor Program

Representation | = = jeemp] e
XXX :
§ x . X

] Motor

Phonological .J..Programming

Recognition :OXXX i
’xxx Phonetic

Discrimination

Speech/Non-speech
Discrimination

|

Peripheral Auditory
Processing

I

input

v

J Motor Planning

r Motor Execution

L] l..'.l.l...

Ay

Seccercenvocssssd

l

Output
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Appendix 6.4
Lily: SW naming T1 (7;2) and T2 (8;11)

Appendix 6.4 Lily: Single word naming T1 (7;2) and T2 (8;11)
(taken from DEAP Phonology, DEAP Articulation and Stackhouse & Wells Naming Task)

Word Adult o Vv Lily’s realisation (T1 | Cscore | V Lily’s realisation (T2 Cscore | V

realisation score | score | 7;2) score | 8;11) score

1 | aeroplane | /'goraplein/ |4 3 [!2cawop” e1~n] 2 3 ['?sou10p ler™n] 4 3
2 | apple /‘epal/ 2 2 [ 2&poau] 2 2 [! ?zpow] 2 2
3 | bird /bad/ 2 1 [bs:d ] 2 1 [ba.d.:] 2 1
4 | biscuits /'biskits/ 5 2 ['b1?k:_?] 2 2 ['bi?2sg:1t:s] 5 2
5 | book /bok/ 2 1 (buk:* ] 2 1 [buk:" ] 2 1
6 boy /bo1/ 1 1 [bo1] 1 1 [bo1] 1 1
7 bread /bred/ 3 1 [pte_$] 0 1 [bried’ ] 3 1
8 butterfly /'bataflai/ |4 3 ['ba?ovar ] 2 3 ['batoflar_] 4 3
9 car /ka/ 1 1 [kba_]: 1 1 [kh a] 1 1
10 | caravan /'keraven/ 4 3 ['th ewowe_~nt] 1 3 ['kbesa!ve~n] 4 3
11 | cat /kat/ 2 1 [kbet] 2 1 [kt ®t] 2 1
12 | caterpillar | /'katopilo/ |4 4 ['dz?op” 1lo_] 3 4 ['kbetoptila ] 4 4
13 | chair /fea/ 1 1 [th g5 :] 0 1 [fea..] 1 1
14 | computer | /kem'pjuta/ |5 3 ['bu?s_] 1 2 ['kbo"mp(.) 'buta__] | 4 2
15 | crab /krab/ 3 1 [deb ] 1 1 [k:xzb ' ] 3 1
16 | crocodile /'krokadail/ |5 3 ['da?adar jou h] 1 2 [kbukbadau_ ] 3 2
17 | dinosaur /'dainaso/ 3 3 ['dai~ne?o_:] 2 3 ['da1~naso] 3 3
18 | door /do/ 1 1 [d.o_] 1 1 [do_] 1 1
19 | duck /dak/ 2 1 [dak' ] 2 1 [dak: ] 2 1
20 | dustbin /tdasbin/ 4 2 ['da?. b1™n] 3 2 ['dasb . 17n] 4 2
21 |ear /1a/ 0 1 [?10] 0 1 [?1:a.] 0 1
22 |egg /eg/ 1 1 [e_d] 1 1 [?eg” ] 1 1
23 | elephant /'slafont/ 4 3 ['?¢elafia_~n?] 4 3 [?Pelafia™nt’ ] 4 3
24 | feather /‘feda/ 2 2 ['f &ba:] 1 0 ['figva] 1 1
25 | fish /f1f/ 2 1 [f1] 1 1 [f1?2S] 2 1
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Lily: SW naming T1 (7;2) and T2 (8;11)

26 | fishing /Y f1f1n/ 3 2 [!f1h?hi~n] 1 2 [fir2f17pk’ ] 2 2
27 | five /farv/ 2 1 (far_:p7] 1 1 [fra_1v] 2 1
28 | flower /! flavwa/ 3 2 ['frauv_wa_] 2 2 ['filav_wa_] 3 2
29 | foot /fut/ 2 1 [f:u?] 2 1 [fio?t’ ] 2 1
30 | frog /frog/ 3 1 (fiog ] 2 1 [fiaog ] 3 1
31 | giraffe /&' raf/ 3 2 [da:f] 1 1 [do'1a_f] 3 2
32 | girl /a3l/ 2 1 [deu] 1 1 [gea] 2 1
33 | glove /alav/ 3 1 [d ab :"th ] 0 1 [galav] 3 1
34 | gloves /alavz/ 4 1 [dab:th] 0 1 [gila?vz ] 4 1
35 | guitar /ga!ta/ 2 2 [da_] 0 1 [tha_] 1 1
36 | hairbrush | /'heabraf/ 4 2 [!2g0bia?] 1 2 [b:aa2f] 3 1
(T2: brush) | /braf/ 3 (1
37 | hairdresser | /'hsodrsse/ |4 3 [1?ead £2a_:] 1 3 ['heo _dresa_] 4 3
38 | hamburger | /'hambaga/ 4 3 [!?2_~mbad a] 2 3 [ 'he~mbaga] 4 3
39 | helicopter | /hela'kopta/ |5 4 [?ela'do?da:] 2 3 [hel1'kopta. ] 5 4
40 | hospital /'hosprtal/ |5 3 ['202a0?b_uv] 1 3 ["ho?p1tau] 4 3
41 | house /havs/ 2 1 [hav:pth ] 1 1 [hav?s"] 2 1
42 |jam /&zm/ 2 1 [de:m] 1 1 {d=~mh] 2 1
43 | jelly /'&eli/ 2 2 ['delil 1 2 ['gelil 2 2
44 | kangaroo /' kepgaru/ 4 3 ['be~nowul ] 0 2 [kbe~pgaiul 4 3
45 | kitchen /'kifin/ 3 2 ['kbr.dr n] 2 2 ['k1?t17n] 3 2
46 | kitchen /'kiff in/ 3 2 ['thi?2t1n] 1 2 ['kh 1?2ff17n] 3 2
47 | knife /naif/ 2 1 [n:aifh ] 2 1 [nar _f:] 2 1
48 | ladder /'1zda/ 2 2 ['1e_ da_] 2 2 ['ledo__] 2 2
49 | leaf /1if/ 2 1 [1i?f"] 2 1 [17if] 2 1
50 | legs /legz/ 3 1 [legts] 2 1 [legs:] 3 1
51 | lighthouse | /!'laithavs/ |4 2 ['1a1?hav_a] 3 2 [!1la1thaus] 4 2
52 | money /'mani/ 2 2 ['ma~ni] 2 2 ['ma~ni ] 2 2
53 | monkey /' mapki/ 3 2 ['ma~pik’ i] 3 2 ['ma~pki] 3 2
54 | moon /mun/ 2 1 [mu ~iain] 2 0 [miit] 1 1
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55 | mouse /mavs/ 2 1 [mav_?] 1 1 [mau?f] 1 1
56 | orange /o'rindg/ 4 2 ['?ow1™n:] 1 2 [?0'11~nd] 4 2
57 | parachute | /'ph erafut/ |4 3 ['p™ &wa?u_?] 2 3 ['pre_rafut’ ] 4 3
58 | parrot /‘perat/ 3 2 ['o &wa_?] 1 2 [ph ziot] 3 2
59 | pig /p1g/ 2 1 [bik' ] 0 0 [phig:] 2 1
60 | pig /p1g/ 2 1 [big’ ] 0 1 [ptig" ] 2 1
61 | plate /ple1t/ 3 1 [be:_?] 1 1 [plert’ ] 3 1
62 | pram /prem/ 3 1 [p” ®.7n] 1 1 [pbre~:m] 3 1
63 | pyjamas /pa' damaz/ 4 3 ['?ada~mo~?s] 1 3 [po'da~_mo~z.] 4 3
64 | queen /kwin/ 3 1 [din] 1 1 [k:win] 3 1
65 | rabbit /'rebrt/ 3 2 ['webit] 2 2 ['r:eb1?" ] 3 2
66 | ring /rig/ 2 1 [wi~p:] 1 1 [1:1pk] 1 1
67 | roof /ruf/ 2 1 [vu] 0 1 [1uf] 2 1
68 | roundabout | /!raundabaut/ | 5 3 ['wou~nds bau~_?] | 4 3 ['1eu~ndabauvt’ ] 5 3
69 | sandwich /\ semwidy/ 4 2 ['?2"mwid ] 2 2 ['sie~mwid] 4 2
70 | sausage /'sos1d/ 3 2 [!?o?hidz ] 0 2 ['s:osig] 3 2
71 | school /skul/ 3 1 [d.ouam] 0 0 [sk ull] 3 1
72 | scissors /Vs1zaz/ 3 2 [1212d ad ] 0 2 ['sidad s] 1 2
73 | scooter /'skuta/ 3 2 ['du?ha_:] 0 2 ['s:kuta_] 3 2
74 | seesaw /'sisa/ 2 2 [12i2o] 0 2 [I'sifo] 1 2
75 | sheep /Jip/ 2 1 [?ip’ ] 1 1 [fip:” ] 2 1
76 | slipper /'slipa/ 3 2 ['212pha_:] 1 1 ['s:lipa_] 3 2
77 | snake /sneik/ 3 1 [sne~1k’ ] 3 1 [sne~1k:" ] 3 1
78 | sock /sok/ 2 1 [si op] 1 1 [s:jo?] 1 1
79 | sock /sok/ 2 1 [so?] 1 1 [s_p?e] 1 1
80 |spaghetti | /spa'gsti/ 4 3 ['the?i ] 1 2 [sketi] 2 2
81 | spider /'spaida/ 3 2 ['baid o] 1 2 ['spaida_] 3 2
82 | splash /splaf/ 4 1 [bec] 0 1 [sp 1laf] 4 1
83 | sponge /spands/ 4 1 [ba~n:t] 1 1 [spa~nt! ] 3 1
84 | square /skwea/ 3 1 [dea_] 0 1 [skwea_] 3 1

234



Appendix 6.4

Lily: SW naming T1 (7;2) and T2 (8;11)

85 | strawberry | /!strobri/ 5 2 ["to:bi] 2 2 [!st:1o_bii] 5 2
86 | swing /swip/ 3 1 [f:1~p] 1 1 [s'wi~pk’ ] 2 1
87 | teeth /ti @/ 2 1 [dif] 0 1 [th if:] 1 1
88 | telephone | /'telafoun/ |4 3 ['telaf au™n] 4 3 ['telofa_ u™n] 4 3
89 | television | /'tgla'vizen/ |5 4 ['dela'vido~n] 3 4 ["telov :1do~n] 4 4
90 |thankyou | /'@ &pkju/ 4 2 ['m:en?ju_] 1 2 ['fe~pi¢jul 2 2
91 | this /d1s/ 2 1 [d1?] 0 1 [ve?] 1 1
(T2: that)
92 | three /0ri/ 2 1 [frwi] 0 1 [f:a11] 1 1
93 | thumb / 6 am/ 2 1 [fa~mp] 1 1 [fA~mh] 1 1
94 | thumb / 8 am/ 2 1 [fwa™nt] 0 1 [fa~m] 1 1
95 | tiger /'taiga/ 2 2 ['th :arve] 1 2 ['tha_1go] 2 2
96 | tiger /'taiga/ 2 2 ['t® aide] 1 2 [tha_1ga] 2 2
97 | toilet /Ytorlat/ 3 2 ["th 511a2] 3 2 [th olat:” ] 3 2
98 | tomato /to'matavz/ |4 3 ['ma~?0u_] 2 2 [tho'ma~tou(dz )] 3 3
99 | toothbrush | /tu® 'bras/ |5 2 ['du. fiba_t:] 1 2 ['tu?f:bia?S] 4 2
100 | torch /toff/ 2 1 [do?] 0 1 [th o2] 2 1
101 | tractor /' trekta/ 4 2 ['de?t™ o_] 1 2 ['tie2t™ o.] 3 2
102 | train /trein/ 3 1 [t_er™n] 2 1 [tie1™n] 3 1
103 | umbrella /am'brela/ 4 3 [Am'bela_] 3 3 [Pam'biela_] 4 3
104 | van /ven/ 2 1 [fie_~n] 1 1 [v. ie™n] 1 1
105 | watch /wof / 2 1 [wot:s] 1 1 [wo?{f] 2 1
106 | watch /wolf/ 2 1 [wot:” ] 1 1 [woff: ] 2 1
107 | web /web/ 2 1 [web ] 2 1 [web * ] 2 1
108 | yellow /! jelav/ 2 2 ['1elou] 1 2 [jrelav ] 2 2
109 | zebra /'zgbra/ 3 2 ['ebya_:] 1 2 ['ze?bia.] 3 1
T1 314 189 T1 141 174 T2 283 182
7 (313) | (188)
pPCC PVC
44.90% | 92.06% 90.41% | 96.80%
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Appendix 6.5 Lily CS 1, T1, Puppy

Lily And | got a new dog
[e™n a1 do? o 'ntt 'dog" ]

J Have you? OK-so what'’s your new-tell me about your new dog

Lily it keep on nipping people
[1?2 'bi?2 o™ 'n1_?'b1™n 'bi'bs_u]

J Right-does it? Is it a puppy?

Lily Yeh
[!je.?]

J Oh-puppies get a bit nippy don’t they?

Lily And we can't take it for a walk yet
[e'n 'wi 'da~n? 'de1? 1? vo ¥ o 'wok? 'js_?]

J Oh, has it got to have some injections first? Oh then- maybe after
Christmas-yeh-and what’s your puppy’s name?

Lily Tiny and Tilly
['dar~nii &n 'd1li ]

J Oh-how many —have you got one or two?

Lily One
['wa."n]

J One-OK-and who...

Lily Sometimes we call it Tilly, sometimes we call it Tiny
['?a~.ndarm wi 'dol 1? 'dili 'a_“ndar™m wi_ 'dol 1?
'da_17ni_]

J Oh, so you call it different names-! didn’t understand that-so you got two
different names-that’s funny-does it know its name?

Lily Both of them names

['bau? wo de™m 'ne~r1.md :]
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Appendix 6.6 Lily CS 2, T1, MP3 player

Lily A guitar
[6 'da.!]
J Can you say it one more time?
Lily A guitar
[6 'da.!]
J Yeh-did anybody piay a guitar when you did your Christmas music last
week? Anyone play the piano? What kind of music did they have?
Lily p-p-on-music on the- p- computer
P () p () on () 'mddi? on do (.) p> () 'bu'?a_]
J Really? On the computer? Ah

Lily (Or)-for my birthday | got a MP3 player

[o. 'vo. mar 'ba?beri ar 'do? o? 'em'bi'f i 'berjs.]

J Did you really?

Lily And a camera and — a-a-a- high school musical (?)pillow

le'no 'demwa n, & (). en () a (...) an o '?a1? diw
'mida?u 'bilsu_]

J Ah | know somebody else who likes High School Musical. You got a pillow?
Is that for your bed?

Lily it-got- (gl) it like a diary and it got it-you got —got a lock for it-and- if you
want to look (through it) you (must) zip it open

(1?2 () 'do? ¢g"1a7l 1? 'la1? o 'dai'wii a~nl 1? do? 12 (..)
'ju, do? o '1o? wo 12 @™ n () '1? ju? wa™n ?s 'lu? wa wi? 'ju
wa? '21p 1? 'asuphe_~n]

J Oh

Lily And you can write in it and you need to put some pictures in there
[ n ju do? 'war_? 1*n1? &™n ju 'nid & 'b1? a™m 'b1?dad In
'des..]

J Oh | see, like a sort of album

Lily And and there a plug for the MP3 player but it don’t work then you (X X
?up ?and ?plays) it but mine don't work

[e'n a™n 'ea” o 'bag vos 'em'bi'vi 'berjo ba? 1? 'dev™n
wa_? ne~n ju (wa? a?) 'ap &€°n 'leid: 1? ba? 'main 'daun

lwa K]

J OK
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Appendix 6.7 Lily CS 3, T1, Bratz

J And this one?

Lily watch
[v."wo?k' ]

J Have you got a watch? Uh hu. What does your watch look like?

Lily It Bratz
['1? 'be?ts]

J Right-is the-the- the strap that’s black?

Lily Purple
['ba?phs,.u]

J Purple? Oh, it’s a Bratz one, I’'ve just remembered what you said now,
worked out what you said. A Bratz watch? Well, I've never seen one of
those, what does it look like?

Lily It's purple with Bratz people on
[1t 'praphu” wid” 'be? 'p"ip u* o™n]

J Really? It's got the Bratz people on it. | don’t know anything about Bratz
but somebody else was telling me a bit about them. What happens in
those Bratz stories, who'’s in it?

Lily There a girl called Chloe in it and | like Chloe,

['eaw a5 'deuth u'kreu,i1"n12& n 'ar lar '"gov, i]

J And so this girl Chloe, is she a goodie or a baddie in Bratz?

Lily Goodie
[Vdo?. di]

J Oh that’s good and what sort of things does she do?

Lily Her help people
(e 'elp™ 'ph iph o]

J Oh, so what happens in Bratz, are there some people who help people?
(lily nods) Oh, | see. And are there some baddies in there too? Who are
the baddies?

Lily | don’t know them names
['ar dev? 'neu™ de™n” 'ne~1.m]

J OK, what sort of things do they do that means they’re bad?

Lily Them nick pictures
[em: 'mf1? 'br?. 'da.]

J Right

Lily ? and (they) them get (XXX) there is a girl who’s a (reporter) there and
the princess and her always like pink
(e n:1 &7n 'de? (g1 1 jo) &* 1d & 'dsu* u do ('bo2s) dea 2s
de 'b1~nde~? &°r 3 'ower la1? 'bi~ghk’ ]

J They like pink?

Lily And them like to nick the Bratz (star(s))

[e'nne™m 'lai? o 'n1~? do 'pre.? ('da.)]

J Right, have you got a favourite colour?

Lily Red and pink
['wed™ &™n 'br~pk™]

J Red and pink, not just pink? And do you like purple? (Lily nods) You do as
well

Lily And yellow and orange
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[e'n 'lelov, () &™n

owiTnit]

Lily And white and blue

[#*n 'wa1_? =n 'bu.]
J And what about silver?
Lily And gold

[e~n? 'daud™]
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Appendix 6.8 Lily CS 4, T1, Birthday

Lily And it nearly Bobby birthday
[e"n1? 'n1~1i 'bobi? 'ba(.) 'der]
J | think he’s going to be two? Mmm-I wonder what he would like for his
birthday
Lily Iggle piggle and Bob the builder and Thomas the tank
['1?2au0 'b1?aiv o™n 'bob da 'biude €™n 'do."me. o. de_~pk' ]
J Oh right-those are the things that he likes
Lily Yeah-and him like - and him like sheep
[je @n 1™m 'latk () #n 1™m 'lar? () '?i_ph ]
J He likes sheep?
Lily But when we see sheep him say baba baba
[(ba? 'we nwi '21 '?ip 1"m 2e1 'be'be 'be'be]
(laugh)
Lily But sometimes him point at horses and say baba baba
[ba? 'a™ndar™n 1™m 'bor™n? #? '20?i a™n &1 'bebe n. 'babe_]
J (Laugh) Oh does he?
Lily And (?under ?sometimes) and him like tractors as well
[e'n (o"nda) () & n 1"m 'la1? 'de?dad o 'we_u]
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Appendix 6.9 Lily CS 5, T1, Hospital

Lily | When | went —{click} {ee}-yesterday | went (for a lunch)
['we nar 'we™n? + i? () 'jsPdader a1 'we™n? (f.o & 'la™nt’ )]

Lily | then my stepsister come round then my brother hided un-around a bush
[de"n mar~ 'de?12de 'ta m “wau™ ne™n m ma1 'bade '?ardid a™n
?a'wou™nd o 'bu, ?]

Lily | and then (?but) mummy said where is Adam but then him not jumped up
and then him start running
[en &™n (bo ) 'ma™mi ed () 'wea 1d 'Pmde™m (.) bu?
ne~'n1"no~? 'da"mpt ap, @ 'ne"ni*n (.) 'da? wa~ni™n]

Lily | and then him tripped over —over —a light cos it was-it was- ~it used to be
pirate den '
[o~'ne~n1i™n 'di?t "eude (.) 'suve o 'lar.? didi? waed™ (..) 1?
wad™(.) 1? 'ju? do bi 'baiwe? 'd_e™n]

J Ah

Lily | He went there and him tripped over one of the lights and him him cutted
him leg
['i we™n? 'dea () &™n hi™n 'di?did '?eude wa™n o ds 'lai? &™n
1'n () 't™m 'da?did 1"m 'leg]

J Oh dear, did he cry

Lily | And we needed to take him to the hospital
[e*n 'wi 'nidid” do t"e1? 1™m du da '?p?da?bou]

J That yesterday? Goodness me-and did you have to wait ages at the hospital?

Lily | (Pwell) it was yesterday night
[(de) '1?wada !jePdader 'nar ?]

J Oh dear, did he have to have stitches in his leg?

Lily | Butterfly ones
['ba?oBar 'wa™nd ' ]

J Ah, that's what made you think of it-butterflies -that’s’ right

Lily | And doctors
[e~n 'dp?dad  s]

J And the doctors at the hospital-yes
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Appendix 6.10 Lily CS 6, T1, Ladybirds

Lily A ladybird

(6 '1e1diba_d]

J Yeh, do you get them in your garden ever?

Lily ['ne~u]

J No?

Lily But | did get two and | kept them

['ba? ai 'd1? 'de.? 'du o™n 'ar 'de? 'de~ .n]

J What happened?

Lily Um-uh-anum ff-um-well (XX) didn’t get out ‘cos | put it in a tin in the
garden with holes in

m: () a. () ne™m () f: no (o 'dain) 'dide de.? '?0u.?
dod a1 'bu? 1?2 1"n @ 'di"n 1”n o 'dade~n wid_ 'Paul di~n)

J Right-and did you let them go or did you keep them?

Lily Keep them. Then my brother said him going to let them go and | said no
and then we both start fighting but him-when we went outside and start
fighting outside him-him falled over and kicked the tin and all the
ladybirds got out

['dip~ 'de™n (.) ne™n 'mar 'ba(.)'da €.r '17n da™ne 'le? &°n
'dou a™n 'ne™n 8 a1 '?ed” ne~u* a~nena~ wi bau? 'da?
Ifar?2in be? 1™n () 'wen wi () 'we™n? '2au(.)'?aid s n
lda? 'var?1~n ev?a1d™ '1™m 1"m 'fodid svu.de¥ &™n 'd1?'did da
'di'n #™n '51 do 'lgidibad™ do? 'au.? ]
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Appendix 6.11 Lily, T1 and T2, Examples of imitated sentences (CSP task)

Target and response
We saw the elephant at the zoo
T1 [wi 'od™de 'gelaf 8 n? he. do '? ul
T2 (1) [wi 'sor a? 'elof 2™ n? &? do~ 'Su]
(2) [wi 'sod a2 'glafe™n? &.? o 'siul
He gave me a banana (him gave me a banana)
T1 ['1™m de1r 'mile 'na~'na_~]
T2 [hi”. 'geib™ mli A ba'na™na~_]:
John collects stamps
T1 ['do™n do'de? 'de_ ~nt]
T2 ['go™n do'kle?. s 'ste~mps]
Sam loved to dance
T1 ['& m 1ab to 'dan. ts:]
T2 ['sle~ () fem () lav t° a da“ns]
Alice put gloves on her hand
T1 [e'l1 b1? 'dab "o™n o '#™nid.]
T2 [e'112s_ pba? 'glabd, o n o 'he~_nd "]
Good girls are nice
T1 ['dv? 'deld"a 'nar it’ ]
T2 ['gug™ 'geud a 'nars]
She wrapped the parcel
T1 [3? 'we? da~ 'ba_'he U]
T2 [si '1mp ds 'bafoul
My mum hugged me when | was sad
T1 ['mar 'ma™m™ 'e?nff we™n a1 wo t° las. t' ]
T2 ['ma1 'ma™m 'hag™d, mI we™n a1 wes~ 'sed,]
{ wore a jumper
T1 far 'vov 1 'de~n?ba_]
T2 la1 'wo' & 'ga~mpa._]
My left leg hurts
T1 (mar 'lef 'ted’ 'a?]
T2 (mar 'lef leg™ 'tats]
‘ (The) brown bear eats fish
T1 [do 'bau™m 'bea i? 'f712t' ]
T2 ['brav™m 'bes i? 'f12f]
You can read my book
T1 ['ju dov 'vib™ 'mar 'buk:’ ]
T2 ['ju k*a~n '1ib™ 'mar 'box]
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Appendix 6.12 Lily T1 and T2 Intelligibility stimuli

Single words
Word Adult target | Lily's Number of Lily’s realisation T2 | Number of
realisation T1 | listeners listeners
identifying identifying
word T1 word T2
CAR /ka/ (kha ] 51/66 [kh al 51/66
FISH /E1f/ [f1] 11/66 [f12S] 66/66
GIRL /a3l/ (deu] 28/66 [gen] 66/66
PRAM /pre~m/ [p=."n] 0/66 [ptie™im] 66/66
SAUSAGE | /'sosid/ ['?p?h1dz.] | 2/66 ['sios1] 50/66
SCHOOL /skul/ [d. aum] 5/66 [sk."ul] 48/66
TIGER /'taiga/ ['th ra1ve] | 17/66 ['tha_1go] 59/66
TOMATOES | /ta'matovz/ | ['ma~?au.] | 22/66 [tha'ma~tau(dz )] | 66/66
TRAIN /tie1~n/ [t_er~n] 32/66 [tie1™n] 63/66
VAN /ve~n/ [fie_ “n] 2/66 [v.ie"n] 66/66
Imitated sentences
Target Lily’s realisation T1 Percentage of Lily’s realisation T2 | Percentage of
sentence words words
recognised by recognised by
individual individual
listeners T1 listeners T2
HE (HIM) (1™n 'da? do 0.76% [hi '¢a?d o 33.71%
i:l(J)DMGIEEngN ldo“m ?a'd125~ _.n] 'ko™nta'tifa~n]
HE SNEEZED [1™n'ni t’. wewi 54.24% [hi 'snid h vesi |88.48%
VERY LOUDLY Navdli.] 'lav_ dl1_:]
JOHN COLLECTS | [!dp~n da'de? 0.30% [('&o™n do'kle?. s | 74.55%
STAMPS 'de_~nt] l'st_e~mps]
MY LEFT LEG [(mar 'lef 'tet’ 87.27% [mar 'lef leg™ 99.70%
HURTS '3?] ltats]
YOUMUSTSTR | [!ju ma_ ? 'daw 1°n | 32.42% ['ju mas 'stas 85.71%
INTHESUGAR | 45 19uds ] 1"n vo 'su_go.]

Conversational speech

| Target sentence | T1orT2 | Lily’s realisation

| Percentage of |
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Appendix 6.12 Lily T1 and T2 Intelligibility stimuli

words identified
by individual
listeners
| ACTED AND SINGED | T1 [?a1, '?=_?dide™n 17.42%
21 n12t]
IN THE OFFICEAND IN | T1 [i*nda '?0.f 1?2&™n 48.79%
THE HALL '1"nda !0 v]
ON BOXING DAY | Tl [?0°n 'bo2di~f 'deii 31.31%
\I'JVAIL)L,SGOTO MY a1 wofy 'deu dufry mar
' dee?]
ON THE CHRISTMAS | T1 ['?07n do 'di?me 'di] | 53.54%
TREE
WE MAKED T1 (wi_ 'mer_?1d” 66.36%
DECORATIONS 'de. Rower?o™n)
BECAUSE WE DIDN'T | T2 ['bike.d. wi 'didn, 85.45%
HAVE A TRAILER Iheve 'tre 1ls. ]
BOBBY WOULD SAY, | T2 ['bobi wud™ 'de_r 69.09%
STOP DAD, STOP DAD, | l
TAKE ON HOME ,Stnp’ ded. ~ S|t Dp~ d =
therx wa™n~ 'ou~im]
BUT WE DIDN'TSTAY | T2 ['b.a? 'wi dide™nt 98.76%
THAT LONG BECAUSE | o~
IT WAS GETTING stel ve? lo"g.
coLD br'kh ad 1? wad
lge~ip 'k™sud.]
WE COUNT HOW T2 [wi 'kh auv~?1 Pav 82.42%
MANY PEOPLE WAS T ~
IN ONE PLACE m n,1 p'ip' wod 170
wan 'ple_1s]
WELLWEWENTTO | T2 ['weowi 'we™nt” tsu 97.92%
NEW FOREST

'nu 'fo_i1s]
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Appendix 6.13 Lily: Speech Processing Profile: T2 (age 8;10)

INPUT

A\

F Is the child aware of the internal
structure of phonological
representations?

Silent sorting CVC words by onset

E Are the child’s phonological
representations accurate

v ALD (no picture): all scores typical for
available norms for age 6.0

Real words: z=-0.95

Non-word type A: 2=0.99

Non-word type B: z=0.77

D Can the child discriminate between
real words?
X*B&S real words: z=-2.2

C Does the child have language specific
representations of word structures?
N/A

A\

B Can the child discriminate speech
sounds without reference to lexical
representations?

v *B&S non-words: z=-1.2

v *Complex non-words:2=-0.5

A Does the child have adequate auditory
perception?
v No concerns

KEY

X-1.6t0-2.5S.D.
XXX >-3.5 S.D.

© judged typical

OUTPUT
range for age

range for age

XX -2.6t0-3.5S8.D.

Non-Standardised

Standardised scores
(*norms at age 7;0)
v/ +1.5t0-1.5S.D.

U judged below typical

G Can the child access accurate motor
programmes?

v *Naming 1 syllable words: z=-1.5

v *Naming 2 syllable words: z=-1.13
v *Naming 3/4 syliable words: 2=-0.83
v *Naming total: z=-1.32

H Can the child manipulate phonological
units?

<Rhyme generation

&Segmentation of multisyllabic words into
syllables

< Segmentation of CVC, CCVC words
dphoneme, deletion, transposition

~7

I Can the child articulate real words
accurately?
Real word repetition: not assessed at T2

L4

J Can the child articulate speech sounds
without reference to lexical representations?
Non-word repetition:

v *1 syllable items z=0.50

XX*2 syllable items: z=-2.60

XX*3/4 syllable items: z=-2.91

X*Total: z=-2.32

v

K does the child have adequate sound
production skills?

4DDK rate and accuracy poor
40ro-motor skills

erroneous forms? Yes

L Does the child reject his/her own
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Appendix 6.14 Lily: Speech processing profile T2

KEY
Level of difficulty
hypothesized from normed

Appendix 6.14 Lily: Speech Processing Model T2 : tasks

(Stackhouse & Wells, 1997) X or XX or XXX

Lily suggested areas of difficulty, T2 Presence of difficulty
hypothesised from

weak/poor performance on

informal tasks

Semantic

pe—— . | ‘
Representation I

Phonological Motor Program
Representation | == ] neceeenns,
X
Motor
Phonological Programming
Recognition :.!0 ........
r X
1
Phonetic
Discrimination
A J
Speech/Non-speech J Motor Planning
Discrimination R

[ A

Peripheral Auditory [ Motor Execution

Processing | : :
y

Input Output
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Appendix 6.15 Lily CS 1, T2, New Forest

Lily And everywhere we went there was horses walking around with nobody
there -was just walking away- around on their own
[6°"n 'sviiwes wi 'we™n? do wad 'hosi. 'wok’in a'iau~m wid
'no~ubndi ve~ we 'da? 'woki*n a'wer™n 'iauTpg o7y ve! 'sun]

J Ah yeh, cos they're free aren’t they to walk around-they’re called New
Forest ponies aren’t they? Yeh. But the ones that you rode were kept in a
stable?

Lily Yeh

J OK, so was that was your favourite thing?

Lily Yeh

J OK what else?

Lily And every time we came to um New Forest-when we sawed horses Bobby
would say ‘stop dad, stop dad, take one home’
[o~n'evii 't"ar"mwi 'kber™m thu A™m | 'nl 'for1? we™n wi so_d_
'hostd, 'bobi wud™ 'de.1 'stop, ded. 'stop ded 'therx wa™n”
Vou™im]

J laughs

Lily And N said um we would never be able to catch one but the next day there
was um foals
[o~n 'nardou 'sed. aA™m wwod.’ 'ne~vae” 'bii ebu deo? 'khett 'wa™n
pta? 8o 'ne~? 'der ve wad a”m 'fauld .z ]

Lily And there was a foal laying on the fl-um- (?just) walking about- everyone
stroked it and it didn’t do nothing
[o™n 'veo wud o 'fou_u 'ler™n o™n a fl a™m .s. 'woki™n a'bav:?
ne~vn, ' _1eu? 1? @ n1~? 'didn, d.u 'na~f17p]

Lily And then it lay down and stroked it and kissed it and everything
[a~n” nen 1? 'ler 'dauv™n e™n 'stsou?. 'd1? &™n 'kh1_? di1? &™n
leva!f1~pgk’ ]

Lily And N said we would never be able to get one and that day N thought we
could would be able to catch one
[ nt’ 'ndrdev 'sed. wi wud. 'neve bii 's1bl, do 'ge? 'WA,,fn
#"n '8e? 'der 'nardsu 'fo? () wi ktu.?” wud.” bii 'ebl, de
'khatf wa™n]

J Mm but you didn’t

Lily Because we didn’t have a trailer (laugh)

['bike.d. wi 'didn, 'hevs 'tse_1la,]
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Appendix 6.16 Lily CS 2, T2, Holiday

Lily | Yeh-and um-there was-um-we needed a dress-there was a competition-and it
was-in all the whole wide world

[je @nd () a™m () vea wod. () a™m () wi 'nidid o 'dug?:s:
() v.sa wod & 'kto nitifo™n () #™n 1? wad () 1°n ouv da 'hauu
'we? 'woud™]

We count(ed) how many people was in one place

[wi 'kh av~?1 Pav 'mi~ni 'priptu wod 1"n wa~n 'ple_is]

But we didn’t stay that long because it was getting cold

['b.a? 'widido~nt 'ster ve? 'lo~p br'kh ad 1?2 wad™ 'gs~ip
'k"sud ]

J mm

Lily | And um-well-um-my cousin went to get some money to get something to eat
so me and my mate was um on our own .

[e'nd a"m (.) wu_ () a™m~ 'mar 'kbads™m we"n? o? ge? 'su'm”
'mani d.a 'ge? 'sa™m1~ dew 'i? seu. 'mija"m” mar 'mer? wod
A'm '?p™n @@ 'su™n]

J mm

Lily | And waiting for them to come back in the field that we was um in with-
dressing up as a pirate

[#"m 'wer?n, fove™n do 'ka™m 'bek'1"n” da 'fivd ve.? wa  wod o™m
'1>n 'wiv () 'diesi™n ap #z. o 'ph a1ia?]

And then-we ~it was that cold we- me and my mate hided uh-uh- behind the
ice-cream van and it was really warm and then it start moving so we was like
‘come back here’ cos it-because it was nice and warm

[on'ne™n () wi () 1?2wu d 've? 'ktev dwi_ () 'mie"mmar 'mer?
'hardid a?a? '?a1™n? ds () 'a1? 'ksig(.)fe () 'v_e™n & n 1t
wa? '1ili 'wo™m @ ne™n 1? 'sta.? 'muvitn seu wi wed laik

'kh A™m 'bek’ 'i.a! ad 12 bi'k™ ud 1? wud 'nars @™m 'wom!]

J Right, OK

Lily | And my pirate hat was keep on flying away

[e"m” mar 'praris? 'he.? wo? 'phi? o p 'fila_11"n a'wer ]

J So was your friend someone you met on holiday?

Lily | Um-well-it my cousin friend and um | met her and she my friend too now

[a."m () wev () 1? mar 'kbaz o™n 'fie"nd & n a™m a1 'me? ¢,
a™n! si 'mar 'f e n” 'tu nav_]

J OK
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Appendix 6.17 Lily CS 3, T2, JLS

J Tell me about JLS

Lily Well-um-it (?was) good and um | was on N’s shoulders the whole way througL

[weua™mi1t do'd. 'gud. #*nd. aA™m 'ar wo d o™n 'naidges 'seulded.
da™ " au” 'wer 'fuiu.]

J Were you?

Lily And N said um when we was trying to go N said ‘I don’t want to go to this JLS’

[s~n 'nardev 'sed a™m 'we™n wi wad 'tsari~n do~ 'gou 'naridev
'sed. o1 'deu™n? wo™ns 'gau te vis 'gerlss]

And then when we was there N like‘l can’t see, | can't see’

[o™n 8e™n 'we™n wi wa 'v_ _ea 'naidou lek’ A 'kba~p? 'si ai
'kba~n? 'si)

Then mum said um-‘you said you didn’t want to come so why are you that
bothered?’

[ven 'mam 'sed. a™m () ju 'sed. ju 'dide™ wo™no~ 'kbia™m s eu
‘'war[d a0 ju 've? 'bp00B3.d’ ]

J (Laugh) what did he have to say to that?

Lily He said ‘well | did want to come really’

[hi 'se d. weu* a1 'did wo™na 'k*a™m '11li]
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Appendix 6.18 Lily CS 4, T2, New bike

Lily | And also we went down to the chalet at the weekend and Courtney came down
for the first time

[e*nd 'ous'ou wi 'we™n? 'dav™n 'do !fele 2#? do 'wikte™nd_ n,

'kb5~?ni 'kher*m 'dav™n fo do 'f3? 't*a1~m]

And we went to the car boot sale and he got a new bike

[6>n wiwe™n?t™ u dokh abu”setv #n i 'go? @ 'nu 'bar_ k' ]

J Who got a new bike? Bobby? OK
Lily | Bobby
Right, OK

And | took my bike in the back

[e~na1 'th vk 'mar 'bark 17n do 'bak’ ]

J Can you fit it into the car, going down?

Lily | Um well we-duh-it-we did shut the back on it

[o™m 'weu wi Ido 1? () 'wi 'did 'fa? do 'bek* o™n '1 ?]

J mm

Lily | Because we got a four by four

[bi'kh p?wi 'go? o 'fo_ bar 'fo_:]

J Oh right, course you have, yes

Lily | Soit-um-the back bit-we could fit it in because we got a back bit on it

['seu, 1? a'm () 8o 'bak br? wi ktud 'f1? 1? 17n bi'ko? wi 'go?
o 'bek’: 'brt pn1?] '

J oK
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Appendix 6.19 Lily CS 5, T2, Seeing the sea

J

Can you see the sea from the chalet? ls it right on the beach?

Lily We just look out the window and all you can see is the sea.
[wi '&a? 'luok au? 88 'wi~ndeu™ a™n” ne™n 'ouv ju ¢o™n 'sii 1d” de~
Vsi]

J That’s nice

Lily And my grandad got a pub near the sea and we go there and all we can see is
the sea and the beach
[e"m” mai1 'giended™” go? o 'ptab. P ni~e do 'sii o™m 'wi 'geu 've:
en o wi kha™n 'si 1d.” de 'si . a”n de 'bits!]

J What do you like doing on the beach?

Lily Going on the jet skis
['gouvi*nono 'sge? 'did s]

J On the?

Lily Jet skis
['sge? 'sdid]

J Oh, the jet skis-is that another word we might want to have a little look at in a
minute-that is a tricky word-I'll jot that one down for in a minute-jet skis

Lily Jet skis
['ge? 'stid.s]

J Oh that was better but we’ll have another look at it again in a minute-here we
go-what have we got here? :

Lily And | like riding the horses
[e"nou'lar? 'ia__1di™n & 'hosi d .z !]

J Mm-real ones? Are they at the pub?

Lily Mm-every day we go to Leah’s (XX) my cousin and she got-get horses-they
bring horses and Leah always ask if | can go on the one
m () 'evii 'der mi 'gou du 'lia ('neud.s) mar 'kbad.a™n a™m [i
Ygn? 'ge? '20s1? o m () ver 'bi~p 'hosid. a™n a™m 'lie?
o'werd, 'as 1? 'ar kva™p 'gou p”m 'wa"n]

J That’s good

Lily she said yes so | like trotting and jumping over the um sea locks
[{si sed je._} sev¥ 'arla, 1? 'thaothi™n @n 'éa"mp1~n o uve do
a™m 'si 'lo_ks]

J That sounds really good
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Appendix 7.1 Hamish: Results of standardised language assessment T1

Appendix 7.1 Hamish: Results of standardised language assessment T1, CA 7; CELF-4 UK

Subtest

Scaled score
(average range 7-
13 subtests; 85-115
composite scores)

Percentile rank
(average range
16-84)

Receptive subtests

Concepts & Following Directions 10 50
Word Classes: Receptive 13 84
Sentence Structure 12 75
Understanding Spoken Paragraphs 11 63
Expressive subtests

Word structure 4 2
Recalling Sentences 6 9
Formulated Sentences 3 1
Word Classes: Expressive 7 16
Expressive Vocabulary 7 16
Working memory

Number Repetition: Forwards 4 2
Number Repetition: Backwards 7 16
Number Repetition: Total 4 2
Composite scores

Core Language 75 5
Receptive Language 108 70
Expressive Language 65 1
Language Content 94 34
Language Structure 77 6
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Appendix 7.2 Hamish: Speech Processing Profile T1 (age 6;7)

INPUT

AN

F Is the child aware of the internal
structure of phonological
representations?

SSilent sorting CVC words by onset
USilent sorting CVC words by coda

OUTPUT

KEY

Standardised scores
v +1.5t0-1.5S.D.
X-16t0-2.58.D.

XX -2.6t0-3.55.D.
XXX >-3.5 S.D.
Non-Standardised
© judged typical
range for age

{ judged below
typical range for age

G Can the child access accurate motor

programmes?

XXX Naming 1 syllable words: z=-14.00
XXX Naming 2 syllable words: z=-11.00

N\

E Are the child’s phonological
representations accurate
“ldentification of CVC items from
segmented phonemes, e.g. p-i-g

XXX Naming 3/4 syllable words: z=-5.04
XXX Naming total: z=-11.93

A4

H Can the child manipulate phonological

D Can the child discriminate between
real words?

v B&S real words: z=1.25

©5/D judgements real words

units?
{Rhyme generation

ISegmentation of multisyllabic words

into syllables

C Does the child have language specific
representations of word structures?
N/A

! Can the child articulate real words

accurately?
Real word repetition

XXX 1 syllable items z=-13.81
XXX 2 syllable items: 2=-9.97
XXX 3/4 syllable items: 2=-8.81

XXX Total: z=-13.27

v

B Can the child discriminate speech
sounds without reference to lexical
representations?

XX B&S non-words: z=-2,27

XXX B&S non-word coda clusters: 2=-
3.51

J Can the child articulate speech sounds
without reference to lexical representations?

Non-word repetition:

XXX 1 syllable items z=-13.91
XXX 2 syllable items: z=-11.42
XXX 3/4 syllable items: 2=-5.55

XXX Total: z=-10.84

A Does the child have adequate auditory
perception?
©No concerns

K does the child have adequate sound

production skills?

UDDK rate and accuracy poor

©0ro-motor skills

L Does the child reject his/her own
erroneous forms? Occasionally
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Appendix 7.3 Hamish: Speech Processing Model T1

(Stackhouse & Wells, 1997):
Hamish suggested areas of difficulty, T1

KEY

Level of difficulty
hypothesized from normed
tasks

X or XX or XXX

Presence of difficulty
hypothesised from
weak/poor performance on

informal tasks

— ) Semantic.
Representation I
Phonological Motor Program
Representation
: P XXX &
Motor
Phonological "E.rg_gramming
«+++e0000e, RECOGNItION XXX :
XX —%

Phonetic
Discrimination

Speech/Non-speech
Discrimination

I

Peripheral Auditory
Processing

I

Input

Yy
J Motor Planning

ssescee
.

Motor Execution

Output
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Appendix 7.4

Hamish SW naming T1 & T2
Appendix 7.4 Hamish: Single word naming, T1 and T2
(taken from DEAP Phonology, DEAP Articulation and Stackhouse & Wells Naming Task)
Word Adult | cscore | vscore Hamish’s C score V score Hamish’s C score V score
realisation realisation realisation
(T17;5) (T2 8;5)

1. aeroplane /eara'plemn | 4 3 [Pe'wer~] 0 1 [Pgowa'ler™n | 2 3

/ ]
2. apple /'epal/ 2 2 ['?&_p u] 2 2 ['2&ph o] 2 2
3. bird /bad/ 2 1 [bad_ h] 1 1 [ba_r] 1 1
4, birthdaycake |/'bazf@dei'k |5 3 ['ba?ter?ter?] |1 3 N/A N/A N/A

eik/
5. biscuits /'brskits/ |4 2 ['br?2n3~(?)a™n] |1 1 ['br?:de?] 1 1
6. boat /bavt/ 2 1 [bau?] 2 1 N/A N/A N/A
7. book /buk/ 2 1 [ba™?] 11 0 [bu?] 1 1
8. boy /bo1/ 1 1 [bo1] 1 1 [bo1] 1 1
9. bread /bred/ 3 1 [fe?fy ] 0 0 [fe~?] 0 0
10. | bridge /brig/ 3 1 [f12fp] 0 1 N/A N/A N/A
11. | hairbrush /'heobiaf/ | (4) 2) [12e2fa? (fiy) ] 0 1

brush /braf/ 3 1 [£A2M) ] 0 1

12. | butterfly /'bataflar/ |4 3 ['ba?e_lai] 3 3 ['ba?e la1] {3 3
13. | car /ka/ 1 1 [da] ' 0 1 [th o] 0 1
14. | caravan /Ykeraven/ |4 3 ['th ewava™ ] 1 2 [thewsve n] | 2 3
15. | cat /ket/ 2 1 [de?] 1 1 [th #?] 1 1
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Hamish SW naming T1 & T2
16. | caterpillar /'ketapila/ [ ['th &_2of1_lo] |2 ['th ®2oph 1|3 |4
1a]
17. | chair /fea/ [de ] 0 [thaa] 0 0
18. | chips /f1ps/ ['fi?p 1?] 1 N/A N/A N/A
19. | computer /kam'p juta/ [ fu?a?a?] 0 ['fu?a2a2] |O 1
20. | crab /kreb/ [fep’ ] 0 [fep' ] 0 1
21. | crocodile /'krokadail ['foPatha_1jo_ vl |2 ['fo_?adaruv] | 2 3
/ ]
22. | dinosaur /'dainaso/ ['dai~noatta™] 2 ['dar~natso] |2 3
23. | door /do/ [do] 1 [do] 1 1
24. | duck /dak/ [da?] 1 [da™?] 1 1
25. | dustbin /'dasbin/ ['da?bi™n"] 3 ['da?bi~n™] |3 2
26. |ear | /19/ [?1:] 0 [1s] 0 1
27. |egg /eg/ [?=?] 0 [P=?] 0 0
28. | elephant /'elafont/ [1?22_1a_?ha_."n? |3 ['2ela?o™n? |3 3
' f] fiy]
29. | feather /' feda/ ['be~?a ] 0 ['phe~?o™n?] | O 1
30. | fish JE1)/ [F12M ] 1 [sipiom] |0 1
31. | fishing /' fifin/ ['be?17n] 0 ['f1217n] 1 2
32. | five /farv/ [far?] 1 [fa1?] 1 1
33. | flower /' flavwa/ L' flavws] 3 ['lavwa] 2 2
34. | foot /fot/ [bu?] 1 [fu?] 2 1
35. | frog /frog/ [fo?] 1 [fo?] 1 1
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36. | giraffe /&' raf/ 3 2 [fa~:?] 0 1 [fa~:?] 0 1
37. | girl /g3l/ 2 1 [dav] 1 0 [del] 1 0
38. | glove /glav/ 3 1 [1a:p~] 1 1 (k. 1ap’ ] 1 1
39. | gloves /glavz/ 4 1 [1gla?b_ 1?] 2 1 ['1a2b1?] 1 1
40. | guitar /g1'ta/ 2 2 [do'tsa_:] 0 2 ["ts1?tal 1 2
41. | hairdresser /hea'dresa/ | 4 3 [?&' fe?a] 0 1 [Pea'fe_?2a] |O 3
42. { hamburger /hem'baga/ |4 3 [?2"m'bawa] 2 3 lenc'ba_ra] (1 2
43. | helicopter /'helakopta |5 4 [Pzla'dp?a_] 1 2 [?e.1i'th o? |1 4
/ a)
44. | hospital /'hospital/ |5 3 [1202ebn?s_ul 0 2 [1?o?eph p?u | 2 2
]

45. | house /havs/ 2 1 [2au?] 0 1 [2a02f ] 0 1
46. |jam | /dzm/ 2 1 [! fewa™_m) 0 1 [tie"m] 1 1
47. |jelly /'&eli/ 2 2 ['feli:] 1 1 ['fe_ 1i] 1 2
48. | jump J&nmp/ 3 1 (fa~_mp ] 2 1 N/A N/A N/A
49. | kangaroo /'kepgaru/ |4 3 ['d_#~ndavsu] 0 2 ['tte~ndovu] |0 3
50. | kitchen /'kif17n/ 3 2 ['di?17n] 1 2 ['th12a™nfy] |1 2
51. | knife /naif/ 2 1 [na1?] 1 1 [na1?] 1 1
52. ladder /1 1aeda/ 2 2 ["1&2:a] 1 1 ["1e20~] 1 1
53. | leaf /1if/ 2 1 [1i?:e:] 1 1 [1i?] 1 1
54. | legs /legz/ 3 1 [Mte:2t_¢) 1 0 ['le?1t] 1 0
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Hamish SW naming T1 & T2
55. | lighthouse /'larthavs/ | 4 2 ['lar?av~?] 2 2 ['lar?av~?] |2 2
56. | money /'mani/ 2 2 ['ma~_ni] 2 2 ['ma~ni] 2 2
57. | monkey /'mapki/ 3 2 ['ma~n?i] 1 2 ['ma~n?1j1?] |1 2
58. | moon /mun/ 2 1 [m3~n] 2 0 [miiwo™n] 2 0
59. | mouse /mavs/ 2 1 ['me~?u_?] 1 0 [mav?] 1 1
60. | orange /' oring/ 3 2 [o!'ji~n] 1 2 [0'j1™n] 1 2
61. | parachute /'perafut/ |4 3 ['p " fewafou?] 1 2 [ pewafu?] 2 3
62. | parrot /' perat/ 3 2 ['bew1?] 1 1 ['ph &ve?] 2 2
63. | pig /p1g/ 2 1 [b1?] 0 1 [ph 1?] 1 1
64. | plate /plert/ 3 1 [ber?] 1 1 [p” ler?] 3 1
65. | pram /prem/ 3 1 [fe m] 1 1 [p” 2 m] 2 1
66. | pyjamas | /pa igamoz/ | 4 3 ['la™mija] 1 1 ['la™mi ja] 1 1
67. | queen /kwin/ 3 1 [f1:n] 1 1 [fin] 1 1
68. | rabbit /'rebit/ 3 2 [ 'weba?] 2 1
(bunny rabbit)
/'ba~ni'reb | (5) (4) ["ba"ninzb:? | 4 4
1t/ ]
69. | rain /rei~n/ 2 1 [wei~n] 1 1 N/A N/A N/A
70. | ring /ri7p/ 2 1 [v1™n] 0 1 [wi~n] 0 1
71. | roof /ruf/ 2 1 [wau?] 0 0 [wu?] 0 1
72. | sandwich /' semwid/ 4 2 [t sz mbwu?] 2 1 ["t"se"m ma~ | 1 1
]
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Hamish SW naming T1 & T2
73. | sausage /'sos1d/ 3 2 ['t™ pPa?] ] 1 ['th p2e?] |0 1
74. | school /skul/ 3 1 [lov_] 0 0 [15o7u] 1 0
75. | scissors /'s1zaz/ 3 2 ['th 1?9wa?] 0 2 ["th 12owe?] | O 2
76. | scooter /'skuta/ 3 2 ['fu?a_h] 1 1 [1t su?al 1 1
77. | seesaw /'sisa/ 2 2 ['t"sito] 0 2 ['th ith o] |O 1
78. | shark /fak/ 2 1 [fa_:?] 0 1 N/A N/A N/A
79. | sheep /fip/ 2 1 [fip’' ] 1 1 [fip] 1 1
80. | slipper /'slipa/ 3 2 ['n1?p~fa~] 1 1 [112p a] 2 2
81. | snake /sne1k/ 3 1 [ne1?t’] 1 1 [ner?] 1 1
82. sock /sok/ 2 1 [do?fn ] 0 1 [th o2 ] 0 1
83. | spaghetti | /spa'geti/ |4 3 ['t7s_.s.?i] 1 2 ['th #2i] 1 1
84. | spider /'sparda/ |3 2 ['bardo_] 1 2 ['sa_1da] 1 2
85. | splash /splaef/ 4 1 [12?] 1 1 [le?(fy)] 1 1
86. | sponge /spands/ 4 1 [fa™nt’ ] 1 1 [pta™nd’ ] |2 1
87. | square /skwea/ 3 1 [fe~] 0 0 [p fz"] 0 0
88. | strawberry /'strobri/ |5 2 [!fobi] 1 2 ['fobi] 1 2
89. | swing /swi~p/ 3 1 [f1~pl 1 1 [fin] 0 1
90. | teeth /ti6/ 2 1 [di?] 0 1 [th i?] 1 1
91. | telephone /'th gla'fa | 4 3 ['thglove™m™] 2 2 ["the:fz~ n) |2 0
on/
92. | television /telalvige™ |5 4 [t*2_la'b1?a™n] {3 3 [thglibi?a™n | 3 4
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Hamish SW naming T1 & T2
n/ 1
93. | thankyou /' epkju/ |4 2 ['t"se"n?dou] 0 1 ["Pen2tu.] |0 2
94. this /o1s/ 2 1 [di?] 0 1 [017] 1 1
95. | three /0ri/ 2 1 [fii] 0 1 [f1] 0 1
96. | thumb / 0 am/ 2 1 [fa™m] 1 1 [ptA~m] 1 1
97. | tiger /‘taiga/ 2 2 [Idarjo] 0 2 ['tarda] 1 2
98. | toilet /'torlat/ 3 2 ['1o116?] 2 2 ['th o1l10?] |3 2
99. | tomato /to'matou/ |3 3 [?e'ma~?au] 2 3 [co'ma~?au] |2 3
100. | tongue /tap/ 2 1 [da~n] 0 1 N/A N/A N/A
101. | toothbrush /'tu@braf/ | 5 2 [du?f a?] 0 2 ['thu 2fA~?] |1 2
102. | torch /tof/ 2 1 [t7s:0?] 0 1 [th o?f ] 1 1
103. | tractor /Vtrakta/ |4 2 [ fe2a’] 0 1 ['fe?o] 0 2
104. | train 1 /trein/ 3 1 [fer™n"] 1 1 [fer~n] 1 1
105. | umbrella /am'brela/ | 4 3 [2a~n!fela] 1 2 [2a~n'fs_lo] |1 3
106. | vacuum cleaner | /'vak jum 7 4 ['be?1im 2 N/A N/A N/A
'klina/ Nima~]
107. | van /ven/ 2 1 [ fewa™n] 1 1 [be: ] 0 1
108. | watch /wolf / 2 1 [f_p?] 0 1 [wio?] 1 0
109. | web /web/ 2 1 [we™b ] 2 0 [web~] 2 0
110. | witch /witf/ 2 1 [WI?fl]] 1 1 N/A N/A N/A
111. | yellow /' jelau/ 2 2 ['2atou] 1 1 ['1glau] 1 2
112. | zebra /'zgbra/ 3 2 ['v_&?bal 1 1 [Tve?bal 1 2
T1 325 193 T1 101 142 T2 112 150
T2 297 . 180 31.07% 73.57% 37.71% 83.33%
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Appendix 7.5 Hamish T1 Monkey

Appendix 7.5 Hamish CS 1, T1, Monkey T1

Hamish Monkey
['ma~n?i]
I got one
['ar do? 'wa™n]
J | don’t believe you!
Hamish 1 do
[ai 'du:]
] Alive one
Hamish No
J (laugh)
Hamish You know them ones what them move (?them legs)
[u 'nt e~ m 'wa~n1? wo? e mmd 'vem 'lela_ ]
J Right-OK
Hamish | got one of them ones
(a1 'no™? wa™n & 'le™m 'wa~na]
J Have you? Oh
Hamish And it in this school
(22 n 1?2 '17n d1? 'leuvt]
J Isit?
Hamish Learning
['1ang~n]
J Is it?
Hamish In that class
[?17n” 'n&~ 2 '1a]
J Did it come to school?
Hamish Yeh
J With Edward?
Hamish Yeh-and that it name-Edward
[je a~n~ 'ne"? 1?2 'ner~m '2&?wa?]
J Edward the monkey came with Edward the boy?
Hamish And it mine
(@™ n 1?7 ma1]
J Oh-did he borrow it from you?
Hamish No-it in that class (X X) Katie
['ne~u 1? '1™n ne~? 'la (Po°m 1?) 'ne~12u7i]
J Does it live there or does it go home?
Hamish (?going) to my home-cos it mine-and it Edward
['fou™nu 'mav 'su™n-'ne~? 1? 'main-n, 1?77 w?wa?]
J And Edward'’s- do you share it?
Hamish No it-a name-is Edward
he~u (.) 1? () & 'ne“mm 1? '?=Pwa?]
J Is Edward-oh-| see it is yours and it’s called Edward but it’s at
school with your brother Edward
Hamish No
J No?
Hamish It a (x) Katie

[1? & (w1) () 'ge_1?i]
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Appendix 7.5 Hamish T1 Monkey

J

It stays here?

Hamish X XX no. You know Katie
['hie-na~v-u nit 'ne~1?i]
J Mm
Hamish Katie
['er?i]
J yeh
Hamish Katie in that class
['Ger?i 1™n 'ne? la]
J Yes
Hamish She is looking after it
['ii a? 'lu21*n 'a?e% €.?]
J Oh-Katie’s looking after it
Hamish And it not Edward
[e*n 1?2 'no~? 'ePwe_]
J Oh right
Hamish And it mine
[®™n 1?7 ma1:]
J Oh it's yours-l see
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Appendix 7.6 Hamish T1 Fish and chips

Appendix 7.6 Hamish CS 2, T1, Fish and chips
Hamish A fish

[ 'b1?f ]
And- do you know what?

['&'n (..) do~ nit 'wo?]

| — had-sugar with it-l had some sugar with it.. my chips

[lar (...) '?= (...) 'flu.?a, wi_?a.(..) ot & 'do~p 'fu?o
wibi? (..) mar 'f1?p1?]

J Really
Hamish Yeh
[je~]
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Appendix 7.7 Hamish T1 House

Appendix 7.7 Hamish CS 3, T1, House

Hamish House
[ ?au?]
J Does it look like your house?
Hamish Um-no
[e'm () 'ne~u]
J No? What does your house look like?
Hamish My house look like-it look like- that (gesture) (?that’s straight?) and it in a

line-it not like (gesture to draw square)-m-m-m (sound with gesture)

['mar~n 'auv™? lu? 'lar () 1? 'lu? lar? we? () 've 'de1? n,
1'n 8 'lar'n () 12 no™? 'larm, m m,]

J OK- -so it’s a sort of a long house is it?

Hamish Yeh. Here is the kitchen —and then it (was) out of kitchen- there a (?big hall)

[Mjia~: () 'ie% 1?2 & 'di?1™n () n. 'ne~_n 1? wa !?200? »?
'di?n, () dev a 'b1? '5]

Hamish And that (?through) a kitchen on that other side- Rayburn
[6n 'n&™? nu¥ » 't"1?21'n p™n” ne '®2s tar () 'vierbp™n]
Hamish and then it (?was) down the hall- through that way- the spare room-

Edward’s room

[('ne™n 12 wo 'de*n o '?au () ni 'de? 'wer () & 'be vom (.)
I 2ePwa? 'wu~m]

Hamish Then through that way mummy and daddy room
['?2ne~n? by '82? 'wer 'ma"mij #n 'dedi 'vum]
Hamish And through this way- bathroom
(o n vu '31? wer () 'fa?vu~m]
Hamish (1t was this room in here)- Mummy room. There a bathroom in there

['12 wa 'n1 'veo™™m a™n '21: () 'ma™mi 'vo'm () 'desv o
'ba?wo™m 17 'ne~]

Hamish (X X X ) out - past other bathroom
['nu 1?2 wo '?au? () 'pha? '®?o 'baPwu™m]
Hamish And then my room
['n.” ne™n ma1 'va~mh ]
Hamish And Katie’s room
[e'n (.) 'ner?i 'ma~m]
J OK-is it a bungalow? Has it got stairs?
Hamish Yeh — it a bungalow

['je 12 'ba~ndplav]
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Appendix 7.8 Hamish T1 Numbers

J Number?
Hamish Five — number six
['p~far? (...) 'ma~ne~ 'd1?]
J Pardon?
Hamish Number six

['ma~no~ 'di_?]
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Appendix 7.9 Hamish T1 Saw & knife

Appendix 7.9 Hamish CS 5, T1, Saw and knife

Hamish Saw
[t7so]
J Not a saw- something else you cut with
Hamish But my dad got a saw
(bomar 'd_=d™" do? s 'tod]
J Has he?
Hamish Areal one
[o 'wiv 'wa_™n]
J A real one?
Hamish Mm
J Itisn't a saw tho’- it's a bit smaller than that
Hamish | got that knife
['ar 'no? e? 'nar?]
J Yeh - that’s right
Hamish | got that knife
['a1 'np? 8&? 'nai?]
J You've got one like it?
Hamish No- | got exactly the same
['nau™ (.) a1 no? 'te~?li o 't"ser™n]
J Exactly the same?
Hamish Yeh
Lje~.]
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Appendix 7.10 Hamish CS 6, T1, Holiday

Hamish (click) 1 went on holiday
[l A 'we™n? v n 'owade1]
J Oh-good-you went on holiday-where did you go?
Hamish Two times to France
['du 'thar mi? du 'f a"n?fy ]
J Twice to France-two times to France?
Hamish On a p-on Friday
[('p™n & p! o n 'f arder]
J Mm
Hamish It was on Friday at the beginning of the summer holiday and everybody
else was here
[('1? wo 'o™n 'vaider '?2? o 'dinin v? o 'd_a"me 'Powe der
n, '?e_?ibo?i '?e_u? wo? '1:?]
J Oh-so you missed the end of term did you?
Hamish Yeh
[ja.h]
J Yeh
Hamish No-it was beginning of the term
['ne~u '1? wo? 'e1? 'di"ni™n v? & 't"3"m]
J It was at the beginning? .
Hamish Yeh
[je]
J OK
Hamish And in the morning we went on an aeroplane
[e'n () '1™n o 'mo™ni'm! () i 'we™n? o™n o '?¢_wo'ler™n]
J Mm-so you went on an aeroplane
Hamish And then after that — when we landed and then we went again and we
went on a train
[o~n ne™n 'a?s 'de? () ven i 'le ndi? n, n, wi 'we_"n?
a'de."n a™m” mI 've™n? p™n o 'f e 17n]
J Oh
Hamish And it was under water
[ n 1? wit? 'a~nda 'wo?a]
J Oh-is it um-was it called Eurostar?
Hamish Yeh
[je]
J Ah-so you went on Eurostar - so you went to France twice-once by plane
and once by Eurostar- is that right?
Hamish Yeh
[jal
J Where did you stay? Was it a caravan or a hotel?
Hamish It near the mountains
[1? 'm% o 'me~n?17ne a]
J Was it?
Hamish And it-it a house and one of my friends lived in it but not anymore ‘cos

them went to a different country-(XX)-them live in LA

[on '1? 12 o '?2a”u? () #n 'waA™n @ mo~ 've'nd;? '11? 17n1?
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bo 'np™? s™ni 'mo~ ne~ Bem 'we_"n? du s 'di?n ? 'da~mpi

(di17de m!) &™m 11? 1™n 'ele1]
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Appendix 7.11 Hamish T1 & T2 Examples of imitated sentences

Appendix 7.11 Hamish: T1 & T2 Examples of imitated sentences (CSP task)

Target and response
Alice put gloves on her hands
T1 [!?2211? bu? '1a?1? o™n o~ '®°nfy ]
T2 ['2l1? 'fo? '1a?b1? o™n 12 'e7nfy ]
Claire ate all her lunch
T1 ['la '"?#?i 'o & 'l1a™n]
T2 ["lgaw £?i? 'o0 i 'la™n . ts]
Good girls are nice
T1 . ['wo? 'n3 ne~? 'nar?]
2. ['no™? 'ne~u¥ o 'nar?]
T2 ['wo? 'devd a 'nar?fy)
Jane made some soup
T1 [‘wer'n () 'me~1? na™m 'du:]
T2 ['fern 'me~1 'ta™m 'tu?]
John played tennis
T1 ['wpo™n (..) 'paler 'tke~ni~h]
T2 ['forn (.) 'ler 'the~ni?]
John collects stamps
T1 ['wo~in a'le? 'de™n?fy ]
T2 ['fo7n do'le? 'te"m(b) 12f)]
Mary’s shoes are clean
T1 ['me~wi 'lu?:1? a 'viin]
T2 ['me~wi 'lan () (o) 'fo? 'mewi () 'fu: ar'lin]
My left leg hurts
T ['mar” 'le~? 'le~? le:_]
T2 ['mar 'le~? 1@? 'al)
Sam ate an orange very slowly
T1 ['d_em 'ne~_? a2 o'ji~n wewi '1ali]
T2 ["te"m '#? o 'oji~n 'vewi 'leuli]
Sam loved to dance
T1 ['den '1a? & 'dan]
T2 ["te™m '1a? to 'da™n]
She cut my hair
T1 [i 'da? ma~ '?e:?]
T2 [i 'tA? mar '2&™:]
The brown bear eats fish
T1 [ 'f'&2n () 'be i? 'b1~]
T2 [o 'fav™n 'be~ i? 'fi1:]
This shape is a square
T1 [vi? 'feip 1? o 'fe~:]
T2 [vi? 'feip 1? o 'fe~:]
You can read my book
T1 ['?2a07n & 'mI mar 'ba?]
T2 [ne™m” mid ma: 'bua?]
You eat pudding with a spoon
T1 [ou ? i? 'bu?1™n w1~ & 'p3~nh ]
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T2 [o 'i? 'pu?1™n wi? o 'fin]

We watched television all day
Tl [wi 'wo? () 'tbe_lsb1?s™n o 'der]
T2 [i 'wo?2 () 'the_lobi?a™n o 'der]
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Appendix 7.12 Hamish Intelligibility stimuli

Single words
Word Adult target | Hamish'’s Number of Hamish's Number of
realisation listeners realisation T2 | listeners
T1 identifying identifying
word T1 word T2
feather /! feda/ ['be~?a”_] | 0/66 ['pre~257n?] | 0/66
fishing /' fif1o/ ['be?1~n] | 0/66 ['f1?217n] 9/66
pig /p1g/ [b1?] 2/66 [ph 1?] 14/66
snake /sne1k/ [ner?:t’] 26/66 [ner?] 56/66
spider /'spaida/ ['parda_] | 40/66 ['tsa_1da] 47/66
square /skwea/ (fae~] 1/66 [p fe~] . 0/66
strawberry | /!strobri/ | ['fobi] 17/66 ['fobil 7/66
swing /sw1~p/ [f1-p] 0/66 [fin] 2/66
teeth /ti0/ [di?] 2/66 [th i?] 12/66
toothbrush | /'tu @ braf/ | ['du?f a?] | 0/66 ['thu Pfa~?] | 14/66
Imitated sentences (CSP task)
Target sentence | Hamish'’s Percentage | Hamish’s Percentage of
realisation T1 of words realisation T2 words
recognised recognised by
by individual
individual listeners T2
listeners T1
He gave me a [i 'der “mtia 60.81% [i'der? 'mi & |85.45%
banana 'na~na_] 'na~na_]
She wrapped the | [i 've~? s 9.09% [i 've? ba, 23.11%
parcel 'ba~?au] 'ph a?su] ‘
They argued all [80~m ! ?aduvl 42.42% [der '?ath vwr | 62.42%
day 120 de1] v der]
We saw an [wi 'dow & 14.65% wi () 28.03%
elephant atthe | '2gla?1°n? '#? s th ow o
200 Vdu] 2ela?1™n? '@?
n, 'th u]
Youmustclean | [3 'me? '1In " no | 0.30% (6 'ma~? '11? 6.06%
your teeth tdi] o 1th i]

Conversational speech
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Appendix 7.12 Hamish Intelligibility stimuli

Target sentence T1 | Hamish’s realisation Percentage of words
or ' identified by
T2 individual listeners
AT (THE) BEGINNING OF (THE} | T1 ['22? o 'di*ni™n p? 5 19.70%
SUMMER HOLIDAY 'd a"mo '2owe der]
| WENT ON HOLIDAY Tt | [a 'we™n? p°n 'owader] | 71.21%
INTHEMORNINGWEWENT [ T1 [ ['1n » 'mo~nim: () | 59.09%
ON (A) AEROPLANE i 'we™n? on o
2 _wa'ler™n]
ONEOFMY FRIENDSLIVESIN | T1 | ['wa™n o? mar™n 50.84%
LONDON tveni1? '11? 1™n
1o~ nda~n]
TWO TIMES TO FRANCE T1 | ['du'tharmi?du 8.33%
'f a"n?f ] '
AND | WAS AT (THE) FRONTSO | T2 | [n, '?a1 wo 222 o 'fa™n | 23.94%
(THE) WATER (WENT) AT ME tou 'woulsu 'we ~nt
FIRST o
?e? 'mi fa?]
AND THAT'SWHYTHEYDOIT [ T2 | [o~ 1@ 'we 1i 'duw 12 | 13.94%
WITH MARSHMALLOWS w1 'ma?me' laowi]
IT WENT ON (THE) BOAT T2 | ['?21?7we_"n? 'o™n do 53.64%
'bau?n, ?]
QUITE (A) LOT WE FED ON T2 |['wai?o 'lp?wi 'fe? o n | 61.69%
(THE) BOAT o 'bao?ﬁ)]
WE WENT TO NEW YORKFIRST | T2 | [wi 'we_~n? thu 'nd 89.39%
ljo? 'fa~_:?]
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Appendix 7.13 Hamish: Speech processing profile T2

KEY

Standardised scores
v +1.5t0-1.5S.D.
X-1.6t0-2.5S.D.

XX -2.6t0-3.5S.D.

Appendix 7.13 Hamish: Speech Processing Profile T2 (age 7;7) XXX >-3.55.D.
: Non-Standardised
€ judged typical
INPUT OUTPUT range for age

F Is the child aware of the internal
structure of phonological
representations?

©Silent sorting CVC words by onset
USilent sorting CVC words by coda
(improving)

E Are the child’s phonological
representations accurate

v ALD (no picture), real words: z=-
1.16

v 1syllable items: z=-0.12

v 2 syllable items: z=-0.71

X 3/4 syllable items: z=-1.74

D Can the child discriminate between
real words?

XXX B&S real words: z=-8.66

©5/D judgements real words

C Does the child have language specific

representations of word structures?
N/A

B Can the child discriminate speech
sounds without reference to lexical
representations?

XX B&S non-words: z=-3.2

A Does the child have adequate auditory
perception?
<No concerns

¥ judged below
typical range for age

G Can the child access accurate motor
programmes?

XXX Naming 1 syllable words: z=-15.66
XXX Naming 2 syllable words: z=-13.63
XXX Naming 3/4 syllable words: z=-7.27
XXX Naming total: z=-13.53

H Can the child manipulate phonological
units?

URhyme generation

{ISegmentation of multisyllabic words into
syllables

{ Can the child articulate real words
accurately?
Not assessed

J Can the child articulate speech sounds
without reference to lexical representations?
Non-word repetition:

Not assessed

A4

K does the child have adequate sound
production skills?

4DDK rate and accuracy poor
©0ro-motor skills

L Does the child reject his/her own
erroneous forms? Occasionally
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Appendix 7.14 Hamish: Speech processing model T2

Appendix 7.14 Hamish: Speech Processing Model T2

(Stackhouse & Wells, 1997):
Hamish suggested areas of difficulty, T2

Semantic

KEY

Level of difficulty
hypothesized from normed
tasks

X or XX or XXX

Presence of difficulty
hypothesised from
weak/poor performance on

informal tasks

p———1
Representation |

Phonological o Motor Program
Representation gossesees "
: XXX
| Motor
Phonological | || Programming
Recognition POXXX
XX A
........... Phonetic
Discrimination
3 /
Speech/Non-speech j Motor Planning
Discrimination ﬂ
T I ; l
Peripheral Auditory l Motor Execution
Processing gresshanseseneey

Input
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Appendix 7.15 Hamish T2 Alligators

Appendix 7.15 Hamish CS 1, T2, Alligators

J

So tell me about your summer-tell me what you’ve been doing

Hamish | Went to Disney
['we~_nt™ th u'di?ni]
Hamish | | went-l went to America
[?ar 'we_n? () ar ! we_nt” thu 'mewiPs]
J Mm
Hamish | New York and then | went-landed in Newami (i.e. Miami)
['nat 'jo? n, ne™n a1 'we_"n? () 'le ndr 1~r 'nu?e~mi]
Hamish | [X X (?five years) X at in Florida-where there near - there is lot of alligator and
(XX)]
['far jio 'tha™m&? 17n 'lowi?a,. () 'wae? lu? 'nrie () 'Beav 12 'lo?
0? '®lider?s a™n 'wu?it’ ]
Hamish | And then we went-we went to New York first
[en '8e™n () 'wi () 'wern? () wi 'we_"n? tbu 'ni 'jo? 'fa~_:?]
Hamish | And then we - and attack marshma-alligators with marshmallows
[0 ne'n wl () a™n a'te? 'ma~?me~ () '®lider?o wi 'mameloufy ]
J You fed alligators with marshmallows?
Hamish | Yeh
J How did you do that?
Hamish | (?Like that)
[ (mo~ de?) ]
J But how did you do it...
Hamish | An airboat-we do it on a airboat

[n, 'e_abou? () 'wi du® '1? o™n & 'e_sbau?]

Hamish | And hit them in the water
lon'1? 8o™m '1™n o 'wol?a]

Hamish | (X X ) do (?to) them - but a lot of times it will sink in the water
[no? 'fe"mp du da~m () 'b1? & 'lo? & 'bar™m 1? wu 'tip? 1™n o
lwo:2a]

Hamish | And that why they do it with marshmallows

[o~1e 'we 1i 'duv 12 wi 'maPme'lauwi]

Hamish | (Don’t} know why
. [e"na~v 'war]

J Oh so how many alligators?

Hamish | Quite a lot we fed on the boat
['war? o '1p? wi 'fe? o n o 'bou?fy]

Hamish | On the air boat what had a big (pro)peller on the back
['o'na '?e_obau? wo? '®? & b1? 'pela” o™n o 'be?]

Hamish | They go extremely fast

[der 'wou () 'fimeli 'fa?]

J OK. So was that you favourite thing on the whole holiday?
Hamish | Yeh

J They like marshmallows do they?

Hamish | Um-not a lot!

[o°m (.) 'np? & '10?]
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Appendix 8.1 Speech output summary: Tallulah, Harry, Lily, Hamish: T1 & T2

(Note: this table indicates the presence of phonologicél processes but not the frequency of
their occurrence; shaded cells indicate that the process did not occur in the data at T1 or

T2)

Phonological process analysis (PPA)

Structural processes Tallulah | Tallulah | Harry | Harry | Lily | Lily | Hamish | Hamish
T1 T2 T1 T2 T1 T2 | T1 T2

Weak syllable Yes No Yes No Yes | Yes | Yes Yes

deletion

Final C deletion Yes No Yes | No | Yes Yes

Initial C deletion Yes No Yes | No

Vowel insertion Yes Yes

(epenthesis)

Cluster reduction Yes Yes Yes Yes Yes | Yes | Yes Yes

Diphthong reduction Yes Yes

Diphthongisation Yes No

Coalescence of Yes No Yes Yes Yes Yes

features

Segmental processes

Pre-vocalic voicing Yes | Yes | Yes Yes

Final obstruent (post- | Yes Yes Yes Yes :

vocalic) devoicing

Velar fronting Yes No Yes No Yes | No | Yes Yes

Stopping Yes No Yes | Yes | Yes Yes

Alveolar realisation of Yes No

labiodental fricatives

Deaffrication Yes Yes Yes | Yes | Yes Yes

Gliding of Yes Yes Yes Yes Yes | No | Yes Yes

approximants

Glottal replacement Yes Yes Yes | Yes | Yes Yes

Vowel lowering Yes Yes

Vowel fronting Yes Yes

Word level errors

Consonant harmony | Yes | No | [Yes [No [Yes | Yes

Features not captured through PPA

Atypical nasal Yes Yes Yes Yes

realisations

Lexical idiosyncrasies Yes Yes Yes | No

Atypical duration/CV Yes | Yes

transitions
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Appendix 8.2 Tallulah, Harry, Lily, Hamish: Connected speech processes T1 and T2

Process Tallulah Harry Lily Hamish

Tl T2 T1 T2 T1 T2 Tl T2
PCC 70.82 | 91.47 | 62.11 | 79.50 | 44.90 | 90.41 | 31.07 | 37.71
Assimilation (A)
tH 2/4* | 2/4* | 0/4* | 3/4* 1/4* | 3/4* | 0/4* | 0/4*
n# 2/4* | 2/4* | 0/4* | 3/4% |3/4* |2/4* |0/4* | 0/4*
d# 4/4 4/4 0/4* | 1/4* | 2/4 3/4 0/4* | 0/4*
# 1/2* | 2/2 0/2* | 2/2 0/2* | 1/2* | 0/2* | 0/2*
Elision (E)
CtiC 2/4* | 1/4* | 2/4* |3/4* |1/4* |3/4* | 0/4* | 0/4*
Cd#C 7/10 | 3/10* | 10/10 | 7/10* | 5/10* | 5/10* | 2/10* | 2/10*
Liaison (L)
IE 1/4* | 2/4* | 1/4* | 4/4 1/4* | 4/4 2/4*% | 0/4*
w- 0/2* | 1/2* | 1/2* |1/2* |0/2* |2/2 1/2* | 1/2*
r- 0/4* | 1/4* | 0/4* | 1/4* | 4/4 4/4 3/4% | 2/4*
Articles
Indefinite 0/2 0/2 0/2 1/2 0/2 0/2 - | 0/2 0/2
Definite 0/2 0/2 0/2 1/2 0/2 0/2 0/2 0/2
*scores from CSP task below range expected for age
CSP in conversational | A A L A L A L L
speech E E L E

L L L
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Appendix 8.3 Summary of intelligibility results Tallulah, Harry, Lily, Hamish, T1 and T2

Tallulah Harry Lily Hamish
Tl T2 T1 T2 Tl T2 T1 T2
PCC 70.82% | 91.47 62.11 | 7950 |44.90 [90.41 |31.07 |37.71
PVC 95.41% | 99.43 95.83 [9894 |92.06 |96.80 |73.57 | 83.33
Single words
Mean % 54.82 66.25 59.78 |64.14 |23.41 |[85.12 |13.33 24.39
SD% 6.03 18.54 15.71 | 13.63 | 15.79 |9.10 10.86 13.02
% Range 27.27- | 18.18- | 27.27- | 33.33- | O- 54.55- | 0-40.00 | 0-60.00
81.82 100 90.91 |91.67 |63.64 | 100
Imitated sentences
Mean % 80.30 74.79 64.23 |6222 |36.42 |7821 |25.69 |41.21
SD% 17.67 14.35 14.09 | 12.71 |11.23 | 10.06 .| 12.57 13.10
% Range 50-100 | 36.36- | 28.57- | 35.71- | 12.50- | 50.00- | 8.00- 16.00-
95.45 100 82.14 |62.50 |95.83 [56.00 | 76.00
Conversational speech
Mean % 66.71 92.70 |54.12 |82.17 [40.09 |86.07 |4530 | 46.14
SD% 13.30 | 8.12 15.68 | 9.61 17.84 | 6.66 13.52 12.62
% Range 33.33- | 54.55- |21.88- | 48.84- | 3.57- | 69.05- | 10.00- | 20.00-
91.67 100 8750 |95.35 |75.00 |97.62 |73.33 |82.86
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