Abstract

The knowledge of typical phonological development is of clinical significance for the
identification of children with speech sound disorders (SSD). Data available from other
languages, even of the same language family, cannot be transferred for clinical purpose. At
present there are no studies describing Norwegian-speaking children’s typical phonetic and
phonological development.

The purpose of the present study was to gain first insight into the phonetic and phonological
development in 14 monolingual Norwegian-speaking children aged 2;6-2;11. The study is
part of a large-scale cross-sectional study on Norwegian speaking children’s phonological
development conducted at Statped South-East. A newly designed picture naming task
(Diffkas, Bjerkan & Frank, 2017) was used to investigate the phonetic inventories, use of
tonal accent, type/token of phonological processes, and the number of infrequent variants
produced. In addition, the children were asked to complete a stimulability task to assess

production of all phones in isolation.

Results showed that the phonetic vowel inventory was complete in all children assessed,
while this was not yet the case for the consonant inventory. No tone errors were found.
Fourteen phonological processes were shown by more than 10% of the children, with a mean
of 6 types per child. The analysis of infrequent variants indicated a large variance across
children. Compared to results from languages of the same language family (Germanic
/Northern Germanic), the Norwegian speaking children showed similar types of processes and
missing phones. However, language specific processes were also found. In comparison to
studies on German and Danish-speaking children, the Norwegian-speaking children in the

present study seemed to be slower on most measures in their phonological development.
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1. Introduction

Normative data is of significant importance to speech-language therapists (SLTSs) in the
evaluation and intervention of children with speech sound disorders (SSD). Children with
SSD constitutes a substantial portion of SLTs caseloads, with studies reporting SSD to be the
largest referred group of children in speech therapy (Dodd, 2014; McLeod & Baker, 2004;
Mullen & Schooling, 2010). In order to properly identify children with suspected SSD
normative data on the child’s ambient language is important because it serves as a baseline in
differentiating typical from atypical development (Dodd, Holm, Zhu, & Crosbie, 2003).
Further, normative data as a baseline is important in planning appropriate intervention for the
children diagnosed with SSD. Choosing the appropriate intervention is vital because studies
show that children with SSD are a heterogeneous group and partly at high risk for future
academic, socioemotional and occupational difficulties (McCormack, McLeod, McAllister, &
Harrison, 2009).

In addition, normative data can contribute in the theoretical discussion on language
acquisition by challenging or supporting theories on developmental universals (Zhu & Dodd,
2006a). However, due to the scope of this thesis, this will not be discussed further.

Normative data has been collected on a number of languages from several language families
over the past 20 years, including English (Dodd et al., 2003), German (Fox & Dodd, 1999),
Danish (Clausen, 2016), Putonghua (Zhu, 2006b), and Turkish (Topbas & Yavas, 2006).
However, at present no such data exists for Norwegian. Norwegian SLTs, therefore, rely on
data collected for other languages. This is problematic because although data is available from
closely related languages in the same language family studies show that there are language
specific differences in children’s acquisition of language (Clausen, 2016; Dodd et al., 2003).
Language specific data on Norwegian is, therefore, essential to Norwegian SLTSs in order to

accurately identify Norwegian-speaking children with SSD.

Due to the lack of normative data on Norwegian phonology, the aim of the present study is to
investigate the stage of phonological development in Norwegian-speaking children aged 2;6-
2;11. A picture naming task will be used to investigate the children’s phonetic inventory, use

of tonal accent, type/token of phonological processes, and number of infrequent variants



produced. The results from the study will be compared cross-linguistically to other languages
with available normative data in the same language family.

This age group was chosen because this is the age at which children’s phonology has been
shown to be systematic (Holm, Crosbie, & Dodd, 2007; Schafer & Fox, 2006) and
phonological processes can be investigated (Dodd, 2005).

Due to the scope of this thesis only a small number of children will be investigated; however,
the data collected will be part of a larger normative study currently being conducted in
Norway. Since no such data currently exists on Norwegian phonology, the present study will

provide a first insight into Norwegian-speaking children’s phonology at ages 2;6-2;11.

To provide a theoretical baseline for the present study, Chapter 2 will present research on
phonological development, information about Norwegian phonology and the studies available
on Norwegian children’s phonology, normative data from recent cross-linguistic studies, as
well as the clinical relevance of the study being undertaken. Due to the scope of this thesis
only languages in the same language family as Norwegian will be presented. Research
questions will be presented at the end of Chapter 2. The methods used in the present study are
the same as those used in current cross-linguistic investigations of children’s phonology and
will be described in Chapter 3. The results will be presented in Chapter 4, and subsequently
discussed and compared cross-linguistically in Chapter 5. Finally, Chapter 6 provides a brief

summary of the main findings from the present study.



2. Theory

As a theoretical background for this thesis, this section will cover different areas of research.
First, the process of speech acquisition in typically developing children will be described.
Second, since this study will focus on Norwegian-speaking children the phonology of
Norwegian as well as current knowledge of the phonological development in Norwegian-
speaking children will be presented. Third, to allow for cross-linguistic comparison of the
Norwegian data, knowledge of phonological development on other Germanic languages will

be discussed. Last, clinical implications and research questions will be presented.

2.1 Speech sound acquisition

The process of speech sound acquisition involves the acquisition of both the receptive and
expressive sound systems of the ambient language. The receptive aspect precedes the

expressive aspect and will be presented in that order.

2.1.1 First year of life

Children are born with an innate ability to discriminate auditory stimuli, and studies show that
infants as young as 4 weeks old are able to discriminate between speech sounds (Eimas,
Siqueland, Jusczyk, & Vigorito, 1971; Jusczyk, Friederici, Wessels, Svenkerud, & Jusczyk,
1993). Through exposure to the ambient language the child’s perceptive abilities change. By
6-12 months the child starts to prefer speech sounds found in its environment, and the ability
to discriminate phonetic contrast not found in the ambient language declines (Best &
McRoberts, 2003; Nettelbladt, 2007; Werker & Pegg, 1992).

Early speech productions (babbling) are affected by the physiological development of the
infant’s speech mechanisms (Kent, 1992), and the physical abilities to articulate the sounds in

the ambient language emerges in the first year of life (Frank, 2013; Oller, 1980).

Children’s pre-lexical vocal development can be divided into stages (Oller, 1980; Stark,
1980). The goo stage (Oller, 1980) appears when the infant is around 3 months and is
characterised by nasalized glottal vocalisations of vowels and consonants. In the expansion
stage between 4 and 6 months the infant starts to explore a larger range of vocalisations, and
by the end of this period the infant will produce consonants and vowels that resemble adult

production. Canonical babbling emerges around 6 months and is seen as a milestone in speech



development because the infant has now developed more motor control of the jaw and begins
to produce reduplicated consonant-vowel sequences, i.e /baba/, in adult-like speed of
transition (Oller, 1980). In the early stages of sound acquisition speech perception and speech
production are closely connected, and the child’s vocal productions reflect the language in
their surroundings (Locke, 1993; Nettelbladt, 2007; Vihman, 2014). The next stage begins
around 10 months and is characterized by production of more variable strings of syllables,
known as variegated babbling. The strings go from being reduplicated, as in /baba/, to contain
a larger number of consonants and vowels, f.ex /bagega/. The consonant repertoire expands in
this period, and the child also uses variation in stress, length and pitch within the strings of
syllables (Frank, 2013; Nettelbladt, 2007; Oller, 1980; Vihman, 2014). Thus by the end of the
first year the child has acquired the necessary motoric prerequisites by babbling, reflecting the
melodic intonation patterns, phoneme frequencies and syllable structure in the child’s ambient
language at adult-like speed and competence (Dodd, Holm, Crosbie, & Hua, 2005). This is in
contrast with Jakobson (1941/1968), who claimed that babbling was purposeless and that

there was a discontinuity between babbling and children’s first production of words.

2.1.2 The acquisition and phonology of the first 50 words

The first words typically emerge between 12 and 18 months, but there is a great deal of
individual variation. For a study on Norwegian-speaking children’s lexical development see
Simonsen, Kristoffersen, Bleses, Wehberg, and Jargensen (2014). Defining the first words
can be problematic because the shift from non-reduplicated strings of syllables and first words
is unclear. However, the first words can be said to have developed when the child attaches
meaning to an utterance (Dodd et al., 2005; Nettelbladt, 2007; Vihman, 2014). In the
transitional period between babbling and words many children use proto-words. These are
stable sound sequences used to convey meaning, but these sequences do not resemble the
adult form of the word. The early word production emerges shortly after the child uses proto-
words, and early word production begins when the sound sequences of the child’s words start
to resemble the adult form (Vihman, 2014).

Children’s first words are acquired based on a whole-word approach. This means that they
pay little attention to the different segments of the words, rather they see words as whole units
(Ferguson & Farwell, 1975; Macken, 1979; Nettelbladt, 2007; Waterson, 1971). By using this
strategy the children learn one word at a time, and the development of the first 50 words is

relatively slow (Dodd et al., 2005). Once the vocabulary expands there is a reorganization of
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the children’s phonology indicating a change in strategy from whole-word to a segmental
phonology (Dodd & Mclntosh, 2010; Ingram & Ingram, 2001). It is not certain exactly when
this shift occurs: Ingram (1976) proposed a shift at approximately 50 words, whereas Sosa
and Stoel-Gammon (2006) found evidence for a shift when the children’s vocabulary had
reached 150-200 words.

In this phase of vocabulary development (50-150/200 words) the children’s production is
inconsistent (Holm, Crosbie, & Dodd, 2005). Studies in German (Schafer & Fox, 2006),
English (Holm et al., 2007) and Danish (Jgrgensen & Bggh, 2017) show that children become
consistent in their word production between the ages 2;0-2;5. These studies show that there is
a large variability in when children overcome inconsistency within and across languages:
Danish children showed consistency at age 2;0 (Jargensen & Bggh, 2017), whereas the
English and German children showed consistency at latest 2;5 (Holm et al., 2007; Schafer &
Fox, 2006). When children have overcome the phase of inconsistency more and more
consistent use of phonological processes (see below) can be observed, and children’s
phonology can be said to have become systematic. However, although children show
systematic use of processes at this age, there are still some phonological variations within the
children’s production. Albrecht (2017) defines these phonological variations as infrequent
variants. Studying the children’s use of infrequent variants could be a measure of how
systematic the children’s language is at an early age (Albrecht, 2017; Fox-Boyer, 2016). Two
recent studies investigated infrequent variants in young children. In the first study Fox-Boyer
(2016) studied infrequent variants in German-speaking children aged 2;6-3;11. She found that
the number of infrequent variants were highest in the youngest age group, age 2;6-2;11, and
that occurrences decreased with age. The second study investigated infrequent variants in
German-Turkish bilingual children aged 3;0-5;5 (Albrecht, 2017). Although this study also
found that infrequent variants declined with age, this study was on bilingual children, thus

results are not comparable to the results found in monolingual children.

The shift to segmental phonology can be seen in the word forms the children use at this stage
(Dodd et al., 2005; Nettelbladt, 2007). The words the children produce start to resemble the

adult shape, but are characterized by consistent phonological errors, termed phonological



processes (Ingram, 1974) or error patterns (Dodd et al., 2005)*. The use of phonological

processes imply that children have begun to analyse words phonemically (Dodd et al., 2005).

Phonological processes are defined as “consistent differences between child and adult
realizations” (Zhu, 2006a). These processes are used to describe children’s erroneous
realisations of adult target words. Further, phonological processes are divided into two
categories: Structural processes, processes which affect the syllable structure of the word, and
systemic processes which involves substituting one sound for another (Dodd, Holm, Zhu,
Crosbie, & Broomfield, 2006; von Tezchner et al., 1993). Typical examples of structural
processes are consonant cluster reduction, weak syllable deletion and assimilation. Examples
of systemic processes are fronting, stopping, and /r/-substitutions (Bowen, 2011; Dodd et al.,
2006; Simonsen, 1997).

2.1.3 Phonological development after the age of 2;6

Children with a typical phonological development will show a reduction in the use of
phonological processes with age (Dodd et al., 2005; Nettelbladt, 2007), and the number of
infrequent variants can also be expected to decline (Albrecht, 2017; Fox-Boyer, 2016). In
terms of understanding children with phonological difficulties, it is useful to determine which
processes can be found to be developmental and at which age they should be overcome.
Studies of the age at which the various phonological processes are present have been
conducted in numerous languages from numerous language families, for example English
(Dodd et al., 2006), German (Fox, 2006), Danish (Clausen & Fox-Boyer, 2017), Icelandic
(Masdottir, 2008), Turkish (Topbas & Yavas, 2006) and Putonghua (Zhu, 2006b). These
studies show that although many of the same processes are present in the different languages,
the age at which they are considered age appropriate is language specific, and the age when
the processes are overcome varies from language to language. At present, data on which
processes Norwegian-speaking children show and at what age they show them is still not

available.

! There exists a theoretical discussion on the use of these terms that will not be discussed due to the scope of this
thesis. For this thesis the term phonological processes will be used.
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2.2 The phonology of Norwegian

This study focuses on children acquiring Norwegian, therefore, the phonological features of
Norwegian will be presented in the following section. Norwegian is the official language of
Norway and is spoken by approximately 5.2 million people. Norwegian belongs to the North
Germanic languages together with Danish, Swedish, Icelandic and Faroese. Norwegian has 2
official written norms: Bokmal and Nynorsk, but no official spoken norm (G. Kristoffersen,
2000). Although not the official spoken norm of Norwegian, Bokmal has a spoken realization
used in the larger parts of eastern Norway, and this is often seen as the unofficial standard of
spoken Norwegian (G. Kristoffersen, 2000). G. Kristoffersen (2000) refers to this as Urban
East Norwegian (UEN), and this will be used as reference for this thesis.

2.2.1 The Norwegian consonant and vowel inventory

The consonant inventory consists of 21 consonants as seen in Table 1:

Table 1: The Norwegian consonant inventory (Bjerkan, 2005)*

Bilabial | Labiodental | Dental | Alveolar | Post- Retroflex | Palatal | Velar | Glottal
alveolar
Plosive p b t d t d k g
Nasal m n n 0
Tap or flap C
Fricative f S I C h
Approximant v J
Lateral I
approximant

*G. Kristoffersen (2000) additionally mentions three further phonemes which are not presented here: /s ¢ |/.
These phonemes are not included in Diffkas (see section 2.3.1) because they are regarded as allophones, and are
therefore not included in the table above.

Norwegian only has voiceless fricatives. The restrictions on the distribution of Norwegian
consonants are that the retroflex elements [t d n] and the nasal element [] cannot occur in
syllable-initial position, and [h] and [¢] cannot occur in syllable-final position. The voiceless
plosives have two allophones: one aspirated and one unaspirated. The voiceless plosives [p t
k] appear aspirated word-initially and at the beginning of stressed syllables (K. E.
Kristoffersen, 2007).



It is worth mentioning that there currently is a merger between the fricatives /(/ and /¢/.
Although these phonemes are used to distinguish minimal pairs, there is a growing trend to
produce both [[] and [¢] as [J] (Dommelen, 2003). This is found mostly in the younger

generation, but is now also extending to the older generations (K. E. Kristoffersen, 2007).

The vowel inventory consists of 18 monophthongs: 9 short and 9 long vowels that function
contrastively in stressed syllables: [i: 1y: yuw:wU:U€: e @: @ 0:0&: & a: al.

In addition, Norwegian has 5 diphthongs: [e1 gy &u oj aj]. There is some disagreement in the
literature on the transcription of the diphthongs. G. Kristoffersen (2000) transcribes the
diphthongs [aj cej &w oj aj]. For this thesis, the transcription used in the Diffkas assessment
will be used (see section 2.3.1).

The Norwegian vowel system has a feature that is rare cross-linguistically in that it has four
contrastive high front vowels [i y & @], three of which are rounded [y & 2] (G. Kristoffersen,
2000). The vowel [&] is considered marginal because of its limited distribution, only
occurring before [r j w] (G. Kristoffersen, 2000). However, in the dialect spoken by some of

the children in the present study /ee/ also occurs in other environments.

2.2.2 Syllable structure

The shortest possible syllable in Norwegian consists of a single V, for example & [*0:] (Eng.
to). Other short structures are VC, for example egg [*eg] (Eng. egg) and CV, for example ta
[‘ta:] (Eng. take). Norwegian allows up to three consonants in the onset of monosyllabic
words, for example stra [‘stro:] (Eng. straw), and up to five consonants in the coda, for
example skjelmskt [*felmskt] (Eng. roguishly). The syllable structure can be summed up as
Co-3VCos. Up to four consonants can occur intervocalically in polysyllabic words, for
example monstre [*monstra] (Eng. monsters).

Norwegian allows for several consonant clusters. In prevocalic positions there are 28 clusters
that follow the sonority principle (see below) with obstruent + sonorant, for example [bjg:n]
(Engl. bear) and [plastar] (Engl. band aid), and a few marginal clusters with nasal + liquid,
for example [njo:1] (the name Njal) and [mjg:d] (Engl. mead). However, Norwegian also has
several consonant cluster with /s/CC that do not follow the sonority principle because these
combinations allow for the more sonorous element to come before elements with less
sonority. Examples of these clusters are skrive [skri:va] (Engl. write) and sprak [spro:k] (Engl.
language). To date there is no satisfactory explanation for this violation in Norwegian syllable
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structure (G. Kristoffersen, 2000). There are several possible combinations for postvocalic
consonant clusters with sonorant + obstuent, sonorant + sonorant and obstruent + obstruent.
(G. Kristoffersen, 2015).

The Norwegian syllables must be heavy (bimoraic) when stressed, and they must follow the
maximal onset principle. This requires that a stressed syllable minimally must consist of a
long vowel, or a short vowel and at least one consonant, and that a syllable must have an
onset if possible within the phonotactic constraints of the language. In words like matte
[?mota] (Engl. had to) and hadde [*hads] (Engl. had) these rules are obeyed by gemination of
the consonant: [?mot.ta] and [2had.dos] (G. Kristoffersen, 2000).

Norwegian syllables are also governed by the sonority principle which states that the syllable
nucleus must consist of the most sonorous element, and sonority must increase from the
margin to the nucleus. The sonority hierarchy is as follows: Vowels > glides > liquids >

nasals > obstruents (Klgve, 2008).

2.2.3 Tonal accent

Most Norwegian dialects have contrastive use of pitch using two distinct tones or melodies
called accent 1 and accent 2. In the eastern Norwegian dialects, including UEN, accent 1 is
made with a low tone on the stressed syllable, whereas accent 2 has an initial tone of the
opposite value, realized as high-low-high. The two tones can be used to differentiate words
with more than one syllable, for example bgnder [*bgnar] (Eng. farmers) and banner [2bgnar]
(Eng. beans or prayers), and tanken [*tanken] (Eng. the tank) and tanken [*tankon] (Eng. the
thought) (G. Kristoffersen, 2000).

2.2.4 Area specific features

The regional dialect in the area in which the children were assessed, Nord-@sterdal, has some
minor phonological differences from urban East Norwegian (UEN). No systematic research
has been found on this dialect; however, due to the current situation of dialect levelling in
Norway, it is natural to use UEN as the reference for the children in the assessed group
(Skjekkeland, 2016). The children were assessed by a native speaker of the dialect, and
potential dialectal effects were taken into consideration during assessment and analysis. The
main differences between UEN and the local dialect are the use of tonal accent, in which tone

2 is used instead of tone 1 e.g. /*stgval/ is realised as /*stavol/, the use of /&/ instead of /¢/, /u/
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instead of /o/, and /{/ instead of /s/ in certain words. These changes do not affect the

segmental phonology and will therefore not be discussed in this thesis.

2.3 Current knowledge on phonological development in Norwegian children

Research on Norwegian children’s phonological development is sparse, and at present only 5
studies have been conducted. The first study was a longitudinal diary study by Vanvik (1971),
in which he described his daughter’s phonetic-phonemic development from O to 8 years of
age. He found /r/-substitution until the age of 3, and that retroflexes and the fricative /[/ were
missing from the phonetic inventory until the age of 4. The last sound to be mastered was /¢/,
which did not appear in the phonetic inventory until the age of 7. Phonological processes
reported up to the age of 4 were metathesis and epenthesis (in early stages of development),

consonant cluster reduction, assimilation and weak syllable deletion.

In 1983 a group of researchers conducted a cross-sectional study in which they investigated
the phonology of 73 4-year old’s from Eastern and Western Norway named
Trondheimsundersgkelsen (Fintoft, Bollingmo, Feilberg, & Mjaavatn, 1983). By collecting
data from connected speech samples, they looked at how the 4-year old’s articulation differed
from adult realizations of target words. They found that the children used /r/-substitution and
made fricative errors (fronting) with /s [ ¢/ as well as errors in the use of initial consonant
clusters /sk/ and /st/. The study investigated the articulatory competence of the children

assessed and did not go into detail about the children’s use of phonological processes.

Simonsen (1990) conducted a longitudinal study on 3 Norwegian children from 2 to 4 years
old. She used connected speech from play situations to investigate the children’s consonant
inventory, the use of consonant clusters and phonological processes. She found that
consonants in word initial positions developed earlier than word medial consonants, and word
final consonants developed last. Fricatives /[ ¢/ and /r/ were the latest consonants to develop
in any word position. However, Simonsen reported great individual variation in the
development of the phonemic inventory in the 3 children studied, thus age of acquisition of
the Norwegian phonemes is difficult to determine based on the data presented. Regarding
consonant clusters, Simonsen found cluster reduction (deletion of a consonant in a cluster)
and vowel insertion between two consonants in a cluster. Phonological processes reported

present in the early stages of development were assimilation and final consonant deletion.
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Weak syllable deletion, fronting of fricatives /[ ¢/, backing of /l/, stopping, voicing/devoicing

and /r/-substitution were common late processes.

Fortun (1997) studied the use of phonological processes in 13 children aged 2;8-3;0 in a
cross-sectional study. Self-made picture material and structured observation was used to elicit
the target words (Fortun, 1997). She found that all children assessed showed phonological
processes, but that there was individual variation in how many processes the children showed.
The processes reported in this study are assimilation, weak syllable deletion, fronting of

fricatives /[ ¢/, /r/-substitution, final consonant deletion and cluster reduction.

The latest cross-sectional study on Norwegian children’s phonological development was
conducted in 2006, and studied the use of s-clusters in 27 Norwegian children aged 21-36
months (E. K. Kristoffersen & Simonsen, 2006). Data for this study was collected by using a
45-item picture naming task (E. K. Kristoffersen & Simonsen, 2006). They found that S-
clusters developed later than non-S-clusters, and that the pattern of deletion differed among
the two types of clusters. In S-clusters children deleted consonant 1 (the sibilant), whereas

consonant 2 was deleted in non-S-clusters.

In summary, the main findings of the available Norwegian studies were that labial and dental
consonants develop before velars (Fintoft et al., 1983; Fortun, 1997; Simonsen, 1990, 1997;
Vanvik, 1971), and that children up to 4 years of age show some instabilities in production of
the voice-voiceless distinction of plosives (Fintoft et al., 1983; Simonsen, 1997). The r-sound
develops late; however, differences were found in the different dialectal areas of Norway.
Trondheimsstudien showed that children in the Eastern part of Norway, where an alveolar trill
Ir/ is used, had a higher percentage of substitutions than the children in the West, where a
uvular trill /R/ is used. The r-substitutions used by the Norwegian children were /3 j | /
(Fintoft et al., 1983; Simonsen, 1990; Vanvik, 1971).

Regarding consonant clusters, it was found that most children produced all clusters by age 4,
and that /s/ clusters were the latest to develop (Fintoft et al., 1983; E. K. Kristoffersen &
Simonsen, 2006; Simonsen, 1990; Vanvik, 1971).

Common phonological processes reported were consonant cluster reduction, weak syllable

deletion, assimilation, fronting of fricatives /f ¢/ and /r/-substitution (see table 2).
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Table 2: Phonological processes found in Norwegian studies

Processes Vanvik | Simonsen Fortun
Assimilation X X X
Weak syllable deletion X X X
Fronting fricatives /[ ¢/ X X
Backing /l/ — /|/ X

Stopping X
Voicing/devoicing X
[r/-substitution X X X
Final consonant deletion X X
Cluster reduction X X X
Vowel insertion (clusters) X

Epenthesis X

Metathesis X

The studies conducted on Norwegian children’s phonology shed some light on the
phonological development and the types of phonological processes shown. However, due to
limited sample sizes and differences in data collections (naming/spontaneous speech),
generalizations about the typical phonological acquisition of Norwegian children must be
made with caution. Further, although Fintoft et al. (1983) used a large sample of 4-year olds,
methodological issues in the study can be raised in terms of elicitation methods and criteria
used for phones included in the children’s phonetic and phonemic inventories. Based on the
studies conducted in Norwegian so far, the ages of phonetic and phonemic acquisition cannot
be determined. In addition, that data available to date does not give sufficient information
about phonological processes being typical for Norwegian-speaking children at what age.
Thus, current knowledge is not sufficient in order to identify a child as typically developing.
A prerequisite, however, for collecting representative data on a language is an assessment
procedure fulfilling international criteria for construction validity (Eisenberg & Hitchcock,
2010; Kirk & Vigeland, 2014; National Council on Measurement in & American
Psychological, 2014; Wolk & Meisler, 1998). Therefore, the following section will focus on

available assessment material in Norwegian.

2.3.1 Tests available to assess Norwegian children’s phonology

There is one test available for Norwegian SLTs to use in the assessment of phonology:

e Norsk Fonemtest (Norwegian phoneme test) (Tingleff, 2007)
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This test was not used in the present study because it does not test all phonological features
found in Norwegian and would therefore not give an accurate description of the assessed
children’s phonology. The test does not consider the tonal feature in Norwegian and does not
take into account the syllable structure of Norwegian when assessing certain consonant
clusters. The test includes words not commonly found in small children’s vocabulary, and the
drawings do not clearly represent the target word. The test is not standardised and there is no
manual with instructions for how the test should be administered and scored.

In addition to the phonology test, there are a few tests that assess children’s articulation:

e SVANTE-N: Assessment tool for articulation and nasality developed for children born
with cleft palate (Lohmander et al., 2013)

e Artikulasjonspreve for Registrering av Uttalefeil (Test of articulation for registration
of pronunciation errors) (Johnsen, 1987)

e Norsk Logopedlags Spraklydsprave (Norwegian association for SLTs speech sound
assessment) (Vidsja, 1983)

e Artikulasjonsprave B (Articulation assessment) (Backe, 1982)

Apart from SVANTE-N, which is normed for 4-year olds, none of these tests are
standardised. The articulation tests are designed to assess children’s articulatory competence

and not phonological processes and are therefore not suitable for the present study.

2.3.2 Diffkas

Due to the lack of material to assess Norwegian children’s phonology, Diffkas:
Differaldiagnostisk Kartlegging av Spraklydsvansker (Bjerkan & Frank, 2017) was
developed. The first draft of Diffkas was developed in 2017 at Statped South-East by the
department of Speech and Language disorders. Before this master’s thesis project, Diffkas had
only been piloted on a small group of children, thus this project contributed in piloting and
developing the test. Diffkas is still a working project and has not yet been published.
Permission to use the material for this study was granted by Statped South-East (see
Appendix 1). Diffkas is constructed based on current international agreement of test
construction in the assessment of child phonology (Eisenberg & Hitchcock, 2010; Kirk &
Vigeland, 2014; National Council on Measurement in & American Psychological, 2014;
Wolk & Meisler, 1998). It follows tests developed for German (PLAKSS-I, Fox, 2001;
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PLAKSS-II, Fox-Boyer, 2014), English (DEAP, Dodd et al. 2002), and Danish (LogoFova,
Clausen, 2014). Linguistic criteria considered in constructing the test were that all phonemes
of Norwegian were assessed in all word positions at least 4 times, except for retroflexes /t, d,
n/ and palatal fricative /¢/ because they are infrequent and rarely found in small children’s
vocabulary. Further, it was ensured that all possible tone, stress and syllable structures were
represented. Most Norwegian clusters were included, except marginal clusters that are

infrequent in Norwegian children’s vocabulary.

Diffkas contains 99 words selected from the Norwegian database “Ordforradet” (Lind, 2015),
a searchable database with 1650 Norwegian adjectives, nouns and verbs. The database
contains information about word characteristics that can influence acquisition, storage and
processing for individuals with speech- and language disabilities, as well as for individuals
without such disabilities. The criteria used for the selection of the words in Diffkas were low
age of acquisition, high frequency of occurrence in young children’s vocabulary and high
imageability. The vocabulary in Diffkas was piloted on very young children (aged 2;4-3;6)
and found suitable for a picture naming task. A complete item list of the words included in

Diffkas can be found in Appendix 2.

2.4 Cross-linguistic knowledge on phonological development

During the past 20 years a large number of studies on phonological development have been
conducted in various languages. This is also the case for languages of the same language
family as Norwegian: Danish (Clausen, 2016), Icelandic (Masdéttir, 2008), Swedish
(Nettelbladt, 2007), German (Fox-Boyer, 2016; Fox & Dodd, 1999) and English (Dodd et al.,
2003). A main focus in these studies was the types of phonological processes and the age of
occurrence. Apart from the study on Swedish, comparable criteria is used in the investigation
of the phonological development in the different languages studied. These same criteria will

be used in the present study.

Cross-linguistic comparisons are important in understanding universal and language specific
patterns of phonological development because they add to the theoretical concepts of
phonological development. Further, cross-linguistic comparison shows how important it is to
have normative data for specific languages because phonological development is language
specific. Therefore, it cannot be assumed that data from one language can be used for another,

even in the same language family. Although theoretical concepts will not be discussed in
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detail due to the scope of this thesis, in order to investigate to which extent Norwegian-
speaking children perform similarly or differently to other children of the same language
family, normative data from languages in the same language family as Norwegian will be

presented.

The latest normative study on phonological development was a cross-sectional study
conducted by Clausen (2016), who investigated 443 Danish-speaking children aged 2;6-4:11.
Masddttir (2008) conducted a longitudinal study on 28 Icelandic-speaking children’s
phonological development at ages 2;4 and 3;4.

Data also exists on Swedish children’s phonological development (Nettelbladt, 2007);
however, no reports exist on how many children were investigated or at what age, and no
standardised material was used for data collection. The phonological processes reported were
seen in children up to the age of 4. The difference in methodology compared to the other
studies mentioned in this section must be kept in mind when interpreting the data.

Fox-Boyer (2016) reported normative data on phonological development from a cross-
sectional study on 689 monolingual German-speaking children aged 1;6-5;11. The study
investigated the children’s use of phonological processes. Further, data on 177 children’s
(aged 1;6-5;11) phonetic and phonemic development was presented (Fox & Dodd, 1999).
Dodd et al. (2003) conducted a large cross-sectional normative study on English-speaking
children recording the phonological development of 684 children aged 3;0-6;0. In addition,
normative data from a cross-sectional study of 62 English-speaking 2-year-olds was collected
by Mcintosh and Dodd (2008).

Results from the different studies showed a number of similarities but also differences. These
can partly be explained by the differences within the phonological systems of these languages,
even though they are of the same language family. In support of developmental universals,
certain features were common in all the languages studied: the vowel inventories were
completed earlier than the consonant inventories, and nasals and plosives were acquired
before fricatives (Clausen, 2016; Dodd et al., 2003; Fox-Boyer, 2016; Masdottir, 2008).

Phonological processes were investigated in the different languages. The studies showed a
range of typical processes for each language and that the use of processes declined with age.
Many of the phonological processes found were similar in the languages investigated;

however, differences were also found. For the purpose of comparisons with the age group
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assessed in this thesis (age 2;6-2;11), phonological processes shown by children aged 2;4 to

2;11 will be presented in table 3:

Table 3: Cross-linguistic comparison of phonological processes in Danish, Icelandic, Swedish,
German and English? at age 2

Phonological processes Danish Icelandic | Swedish* | German English
Gliding X X
h-isation X

Deaffrication X X
Fronting velars X X X X X
Fronting fricatives /¢ [/ X*1 X X*1
Backing fricative /[/ X

Glottal replacement /x/ (X)*? X (X)

Cluster reduction X X X X X
Cluster simplification X

Weak syllable deletion X X X X
Syllable deletion X

Stopping (X) X X (X) X
Voicing/Devoicing X X X X
Initial consonant deletion X

Final consonant deletion X X X) X
Consonant insertion X

Assimilation X X X X X
Dentalisation X

Deaspiration X) X

Sibilisation X

Palatalisation X

Lateralisation X

*Swedish data on children aged 4
*!Danish phonetic inventory only has /e/, English phonetic inventory only has /{/
*2(X) indicate processes found in children aged 2;0-2;5

As table 3 shows, fronting of velars, cluster reduction and assimilation is found in all the
languages at ages 2;6-2;11. Other highly frequent processes are fronting of fricatives, voicing
and final consonant deletion. Affricates are only found in English and German, and the
process of deaffrication is language specific to those languages. Icelandic is the language with
the most processes reported. The reason could be that the group of children reported were
younger than in the other languages, assessed only at age 2;4 and not in an age band of 6

months. However, looking at the processes used by the same children at 3;4 show that most of

2 (Clausen, 2016; Dodd et al., 2003; Fox-Boyer, 2016; Masdéttir, 2008; Nettelbladt, 2007)
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the processes were still present (Masdottir, 2008). Danish-speaking children show fewer
processes than found in other languages. However, since the Danish-speaking children’s
phonological development seem to be more advanced than in other languages, a study
investigating phonological processes at a younger age than 2;6 may reveal additional
processes (Clausen, 2016). So far only a small longitudinal study (N=4) indicated that more
processes are produced by children younger than 2;6 (Clausen, 2016). The studies reported in
table 3 indicate that although many of the languages show the same processes, phonological

development is language specific.

Norwegian is a tone accent language. The feature of tone is also found in Swedish and in
dialects of Southern Denmark (G. Kristoffersen, 2000); however, it has not been investigated
in the previously mentioned studies in Swedish (Nettelbladt, 2007) and Danish (Clausen,
2016). Although not in the same language family as Norwegian, and with more complex tonal
features, Putonghua and Cantonese are worth mentioning for the cross-linguistic comparison
of tone. Normative cross-sectional studies were conducted in Putonghua (Zhu & Dodd, 2000)
with 129 monolingual Putonghua-speaking children aged 1,6-4;6, and in Cantonese (So,
2006) with 268 Cantonese-speaking children aged 2;0-5;11. Results from both studies showed
an unproblematic early acquisition of tone, and the feature was acquired by 2;0 in Cantonese
and 1;10 in Putonghua (So, 2006; Zhu & Dodd, 2000).

In summary, the phonological processes found within the different languages of the same
language family indicate that it is not possible to apply normative data of one language onto
another, and thus that specific features of types and age of occurrence can be expected to be

found in Norwegian.

2.5 Clinical Implications

This is a master’s thesis project in speech therapy, and it is important to note the clinical
implications of the study being undertaken. The field of speech therapy is concerned with
evidence-based research for the intervention of speech and language disordered children.
Norwegian speech therapists rely on normative data from closely related languages when
assessing whether children’s phonological development can be considered typical or atypical.
Although the languages are closely related, studies of universal patterns show that
phonological development is language specific. In order to offer Norwegian speaking children

evidence-based intervention, it is crucial that normative data exists for this population.
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Further, collecting normative data on the age at which children are consistent in their word
production will contribute to the possibility of offering early intervention. This is important
because early intervention provides a better outcome for children with SSD (Mclintosh &
Dodd, 2008).

2.6 Research Questions

As stated above, the knowledge of typical development is of clinical significance for the
identification of children with atypical phonological development. In order to attain
knowledge of typical development, the study of normative data is crucial. Normative data is
not only clinically significant, but also has theoretical implications. There are different views
on language acquisition, and the first to propose a universal nativist theory was Jakobson
(Jakobson, 1941/1968). Although recent studies show that there are certain similar tendencies
in development across languages, there is also a great deal of language specific variation (Zhu
& Dodd, 2006b). Thus, theories on phonological development must take into account the
ambient language being learned and cannot be explained only by innate mechanisms.
Normative data can aid in understanding the theoretical issues; however, due to the scope of
this thesis this will not be discussed further.

The development of phonology has been studied in several languages, e.g. English (Dodd et
al., 2003), German (Fox & Dodd, 1999), Putonghua (Zhu, 2006b), Danish (Clausen, 2016).
Concerning the phonetic inventory, it can be expected - based on studies in other languages-
that the children in the present study will have mastered more of the vowel inventory than the
consonant inventory, but that they will also master a wide variety of consonants by the age of
2;11. The studies conducted by Zhu and Dodd (2000) and So (2006) showed that tone was an
early acquired feature, thus it can be hypothesised that the children assessed will not make
tone errors.

Based on earlier studies, it can be assumed that Norwegian-speaking children will show the
most typical processes found in other languages in the same language family for the age group
assessed. However, research from other languages also show that there are language specific
processes, thus language specific processes for Norwegian can be expected. It can be
hypothesised that language specific processes in Norwegian concerning the phonemes that are
specific to Norwegian will be found. In addition to phonological processes, it can be expected
that the children assessed will show some phonological variations which will be measured as

infrequent variants.
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The main aim of this thesis was to investigate the stage of phonological development in

Norwegian speaking 2;6-2;11-year olds. Several research questions arose:

1. Which phones have the Norwegian-speaking children mastered in the age group 2;6-2;11?
The phones produced in spontaneous speech (i.e. spontaneous naming in the picture-
naming task) will be compared to phones produced in isolation in order to investigate
whether differences between the two phone sets can be found.

2. Do the Norwegian-speaking children master the feature of tone by age 2;11?

3. What types of phonological processes do Norwegian speaking children age 2;6-2;11 show?
What’s the frequency of occurrence (token) per process type? What is the type/token ratio
of processes per child and the mean value for the group?

4. What is the number of infrequent variants found in the children assessed?

5. To which extent do the results of this study resemble findings in earlier studies with regards

to phones mastered, tones, phonological processes shown and infrequent variants?
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3. Methods

This master’s project is part of a larger cross-sectional study being carried out in Norway, and
the method for this study has been collaborated on with a project group at Statped South-East.
To allow for cross-linguistic comparison the design of this study is the same as in relevant

studies on normative development (Clausen, 2016; Dodd et al., 2003; Fox-Boyer, 2016). Due

to the scope of this thesis, only a small number of participants will be studied.

This study looks at typically developing Norwegian-speaking children’s phonological
competence at the age 2;6-2;11. This age has been chosen because this is the age at which
children in other languages show consistency (Holm et al., 2007; Jergensen & Bagh, 2017;
Schéfer & Fox, 2006). Children at this age can be expected to show a systematic speech

production and make the study of phonological processes possible.

3.1 Participants

Fourteen typically developing monolingual Norwegian-speaking children, 9 males and 5

females, aged 2;6-2;11 participated in this cross-sectional study (See Table 4).

Table 4: Children participating in the study

Child Sex Age
Bl M 2;6
B2 M 2,7
B3 M 2,6
B4 M 2,8
B5 M 2;10
B6 M 2;10
B7 M 2;7
B8 M 2,7
B9 M 2;10
Gl F 2;10
G2 F 2;11
G3 F 2,9
G4 F 2;7
G5 F 2,9

The children were recruited from day-care centres in Nord-@sterdal, a region in the eastern
part of Norway, by distributing information letters explaining the aim of the study,
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background questionnaires for caregivers and consent forms (See Appendix 3). Teachers at
the day-care centres gave these forms to the caregivers of the children who met the inclusion
criteria. To meet the inclusion criteria the children had to be monolingual Norwegian
speakers, have no known hearing disorder, no cognitive or physical impairments, and no
previous intervention for speech or language problems. In addition, both caregivers and
teachers at the day-care centre had to report the child to be typically developing, specifically
concerning language development. Information gathered from the background questionnaire

ensured that the child met the inclusion criteria.

3.2 Material

Two assessment tools were used to investigate the children’s phonetic and phonological
development. The first tool was a picture naming test, Diffkas (Bjerkan & Frank, 2017),
which assesses all Norwegian phonemes and provides a baseline for the assessment of

phonological processes (see section 2.3.1).

The second assessment tool was a stimulability task to assess the child’s ability to imitate
phones in isolation. During the task the assessor used a list of the Norwegian phonetic
inventory, consonants and vowels alike, and asked the children to imitate the phones in

isolation.

3.3 Procedure

All children were assessed by a graduate student in SLT (the author) who administered the
tests in a quiet room in the child’s day care centre. The children were seen individually, and
the day care teachers were given the opportunity to attend the assessment if the child required
it.

In the picture naming task, the assessor was seated next to the child with an Ipad clearly
visible to both. The child was asked to name the pictures shown on the Ipad. If the child was
unable to spontaneously name the picture, a cue was given in the form of sentence
completion, for example: “After we wash our hands, we dry themona ...... (towel).” If the
child still did not produce the target word, a choice between two words was given. If there
was no production after the two cues, the child was asked to imitate the assessor. Target

words elicited based on cues were marked on the scoring sheet.
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After the picture naming task, the stimulability task was given, where the child was asked to
imitate the phones produced by the assessor. If the child did not imitate spontaneously, the
assessor repeated the item and gave visual cues by asking the child to look at the assessor’s

mouth.

All utterances were recorded using an Olympus digital voice recorder (VN-8500PC). The
assessor completed a broad phonetic transcription based on the audio recording. 10% of the
transcriptions were checked by one phonologist and one phonetician for inter-rater reliability.
The agreement rate was 92.1%. The main difference was variations in the production of /s/
which was frequently produced in an addental or interdental manner. This was ignored since it
does not affect child’s intelligibility or phonological competence, which was the main
emphasis of this thesis.

The tests took approximately 30 minutes per child to administer.

3.4 Analysis

The analysis of the data from this study focused on the phonetic inventory, tones, the
phonological process shown by the children, as well as the number of infrequent variants
produced. Dialectal differences compatible with the local dialect were not marked as

incorrect.

The phonetic inventory was analysed in two separate ways. First, the phones in children’s
spontaneous speech (naming) was analysed. The data collected for each child was checked for
production of all Norwegian phones. If a phone was produced twice within spontaneous
speech, i.e. picture naming, independent of correct use in words, the phone was accepted and
included in the child’s phonetic inventory. In order to describe the phonetic inventory of the
assessed age group, a phone was considered to be acquired if 75% of the children of that age
group produced the phone. Phones produced by 90% of the children in the age group were
considered to be mastered. These criteria are identical to those used by Clausen (2016), Fox
and Dodd (1999) and Dodd et al. (2003) in order to support cross-linguistic comparison.
Second, the children’s phone production in imitation (stimulability test) was analysed. A
phone was considered to be part of the child’s phonetic inventory if the child was able to
imitate the auditory stimulus spontaneously or with support. In order to describe the assessed

group’s phonetic inventory from the stimulability test, the same criteria as for spontaneous
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speech were applied. A comparison of the two analyses of phonetic inventory was carried out

on individual and on group level.

Each realisation of tone was compared to the Norwegian adult-like realisation of tone. For
some words tones varied between the adult target in Diffkas and the dialect spoken in the area

of the assessed children. Tone differences due to dialect were marked as correct.

A phonological process was defined as a particular pattern of phonological substitution or
simplification produced by the child at least 4 times throughout the picture naming task,
following recommendation by Kirk and Vigeland (2015). This was done to establish typical
phonological processes for this age group. If a process was used by at least 10% of children in
that age group, it was considered a developmental process (Clausen, 2016; Dodd et al., 2003;
Fox-Boyer, 2016; Zhu, 2006b). The cut-off criterion of 4 occurrences was changed for
processes affecting the retroflexes and the fricative /¢/, which were only represented in 6 and
3 test items respectively. For the retroflexes the cut-off criterion was 3, and for /¢/ the cut-off
criterion was 2. A list of the phonological processes found across the children assessed and
their frequency of occurrence will be reported. The type/token ratio of processes found per

child and the group means were calculated (excluding phonetic variation of /s/ if present).

All phonological variations that did not reach the cut-off for the definition of a phonological
process were added up to a score of infrequent variants per child. The mean and standard

deviation of infrequent variants found in the group were calculated.

35 Ethical consideration

The study was approved by NSD, the Norwegian Data Protection Official for Research (see
Appendix 4). Since this study used participants under the age of 15, parental consent for
assessment and audio recording was obtained. The parental consent included detailed
information about the aim of the study. In addition to consent, the caregivers completed a
questionnaire to ensure that the children met the inclusion criteria of the study (Appendix 3).
Caregivers gave consent for the information and data collected in this study to be handed over
to Statped at completion of the master’s thesis for it to be included in the national cross-

sectional study on Norwegian-speaking children.

Although parental consent was given, the children were asked if they were willing to
participate on the day of assessment. If the child did not want to participate, even only in parts

of the study, this was respected. In the assessment of children, it is important that the children
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feel safe and comfortable in the assessment situation. This was ensured by letting the children
bring a familiar adult from the child care centre into the testing room if they required it. Upon
completion of this thesis all parents will receive a letter thanking them for the contribution to
this research project, including a group report on the results obtained. The parents who
specifically requested individual reports will be given the opportunity to see their child’s

results. This is possible due to the small sample size in the present study.
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4. Results

Results from the analysis of the Diffkas assessment concerning phonetic inventory, tone,
phonological processes and infrequent variants are presented in this section. Results are
presented in summary tables. Details of the individual children’s results can be found in the

Appendix.

4.1 Phonetic inventory
Vowels

The investigation of vowels showed that the children did not have any problems with vowel
production, neither in spontaneous speech nor in imitation. The phonetic inventory of vowels
can therefore be claimed to be complete by the age of 2;11. Five of the fourteen children
produced /i/ instead of /y/ in the stimulability task; however, this was not considered an error
because these two sounds produced in isolation are acoustically very similar (see Appendix

5). One child produced /z/ instead of /e/, which can be explained by her use of dialect.

Consonants

The investigation of consonants showed that all children, except B1, were still missing
consonant phones in their phonetic inventory. The mean number of missing consonants in
spontaneous speech was 5, and the mean number in imitation was 6 out of 21 Norwegian
consonants. However, the range varied from 0 to 10 (see table 5). When child B8 was asked
to imitate isolated phones, he mostly added a vowel to the consonant, such as in alphabetic
naming (see Appendix 5). However, if the consonant phone was produced correctly in the
stimulability task, it was considered to be mastered.
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Table 5: Types and token of missing phones per child in both spontaneous speech and stimulability

task

N Miss
Child Sex Age N Miss SS Type Stim Type
Bl M 2,6 0 2 /g, I/
B2 M 2;7 5 /gnfcr/ 7 /tdknpger/
B3 M 2;6 1 Ir/ 3 et/
B4 M 2;8 3 /dnr/ 6 /tdnyger/
B5 M 2;10 3 nfr/ 6 /tdkscr/
B6 M 2;10 6 /dkgnng/ 5 /tdkf¢/

tdkgnyfer
B7 M 2;7 10 jl 9 /tdkgnnysgr/
B8 M 2;7 4 /tdnJ/ 10 /dtdgnygfecro/
B9 M 2;10 7 tdnsfe¢r/ No data
Gl F 2;10 6 tdnfer/ 6 tdnfer/
G2 F 2;11 4 tnfr/ 8 tdnnferj/
G3 F 2;9 4 /gnfr/ 9 /tdkgnyfer/
G4 F 2;7 4 /tny J/ 8 /ttdnygfer/
G5 F 2;9 7 /tdgnnet/ 7 /dtdnger/
Mean: 4.57 6.62

SS = spontaneous speech, Stim = stimulabitiy task

Table 6 demonstrates the phonetic inventory for consonants of the assessed age group under

the two conditions 75% and 90% correct. The phones missing from the inventory are velar

consonants, retroflex consonants, the two fricatives /[ ¢/ and the alveolar tap /¢/.

Table 6: Phonetic inventory

75% correct

90% correct

Spontaneous speech

pbtdmnfshlovjk

pbtdmnfshloj

Stimulability

pbtdmnfshlovj

pbtdmnf hloj

Norwegian contains 21 consonants and the phonetic inventory of the children indicated that

more than 50% of the phones were produced in imitation and used in spontaneous speech (see

table 6). All bilabial and alveolar phones were acquired and mastered apart from /s/ where

interdental production was used by 2 children in the stimulability task. Interdental production

was marked as correct in the calculation of phones in spontaneous speech. The results were

nearly identical in spontaneous speech and in the stimulability task, apart from the production
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of /k/, which differed due to 1 child not producing the sound in isolation in the stimulability
task.

4.2 Tones

Tones were analysed based on adult-like realisation of tones. Some minor differences were

found in comparison with the target production on the Diffkas scoring sheet (see section 5.1.2
for examples). The differences were considered dialectally appropriate by a native speaker of
the dialect and, therefore, scored as correct. None of the children had any difficulties with the

realisation of tone.

4.3 Phonological Processes

The investigation of phonological processes revealed that all children showed phonological
processes (see table 7). However, the children differed greatly in the amount of types of
processes they showed, ranging from 1 to 11. The mean number of processes was 6. The
number of process tokens varied from 19 to 112, with a mean of 60.

Table 7: Type /Token of phonological processes used per child

Bl B2 B3| B4 | B5|B6 | B7| B8 | B9 |Gl |G2|G3]|G4| G5 |Mean|SD

NTypes | 2 |10 | 1 8 3 4 9 8 7 4 5 8 8 |10 6 3

N Token | 19 |102| 24 | 57 | 25 | 64 |112] 89 | 51 | 40 | 50 | 60 | 67 | 80 60| 275

A process was considered developmental if 10% of children showed a process. For the
assessed age group 14 processes were above the 10% cut-off (see table 8). The most common
processes were consonant cluster reduction and fronting of retroflexes. Fronting of the velar
/y/, lateralisation of other elements, and insertion of /h/ before a vowel were processes that
just came above the 10% cut-off, being shown only by two children each. For definition and

examples of the processes see Appendix 6.
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Table 8: Phonological processes found in the assessed group

Processes N children % children
Consonant cluster reduction 12 86
Fronting retroflex /t d n/ 10 71
Fronting velars /k g/ 8 57
Lateralisation of /r/ 8 57
Assimilation 7 50
Fronting fricative /J/ 6 43
Fronting fricative /¢/ 6 43
Stopping fricatives 6 43
Syllable final consonant deletion 5 36
Vowel change 4 29
Gliding /c/ 3 21
Fronting velar /y/ 2 14
Lateralisation of other elements 2 14
/h/ insertion before vowel 2 14
Gliding /l/ 1 7
Frication of /c/ 1 7
[fl or /vl = /h/-onset 1 7
Approximant = /h/ 1 7
Weak syllable deletion 1 7
Metathesis 1 7

Six phonological processes were found only in 1 child each, and they occurred just at the

threshold for being defined as a process (4 occurrences) (see Appendix 7).

Additionally, the phonetic process of interdental realisation of /s/ was found in 29% (4/14

children).

4.5 Infrequent variants

The analysis of infrequent variants per child indicated a large variance, ranging from 6 to 29,

the mean being 18, see table 9.

Table 9: Number of infrequent variants

Child Bl | B2 | B3| B4 | B5|B6|B7|B8|B9|Gl|G2|G3|G4| G5 |Mean|SD
N Infr
Var 15129 | 6 |17 122 |18 19|29 | 6 |11 | 23 | 22| 10 | 27 18.1| 7.4
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4.5 Summary of results per child

Looking at the result profiles for each assessed child, different levels of phonetic and
phonological development can be observed (see table 10).

Table 10: Summary of participant’s phonetic and phonological development*

Miss
Processes Infr Var Phones

Child N Type N Token N N
Bl 2 19 15 0

5
B3 1 24 6 1
B4 7 57 17 3
B5 3 25 22 3
B6 4 64 18 6

|

B8 8 89 29 4
B9 7 51 6 7
G1 4 40 11 6
G2 5 50 23 4
G3 8 60 22 4
G4 8 68 10 4
G5 10 80 27 7

* Green = more than one SD above average, red = more than one SD below average

Two children were advanced in their phonological development compared to the other
children, with numbers more than one standard deviation above average in at least 3 of 4
categories, indicated in green. Contrastively, two children were slower in their development
averaging numbers lower than one standard deviation in 3 of 4 categories below average in

the group assessed, indicated in red.
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5. Discussion

The main purpose of this study was to investigate the phonology of Norwegian-speaking
children aged 2;6-2;11. In order to do this a newly developed test for the assessment of
Norwegian phonology was used, and analysis was carried out using criteria common in
current cross-linguistic studies. The results of this study will be discussed considering current
knowledge on the phonological abilities of children in this age group. Further, evaluation of
methodology and limitations of the present study will be discussed, and suggestions for

further research presented.

5.1 The phonetic and phonological development

5.1.1 Phonetic Inventory

The phonetic inventory was investigated in two ways, stimulability of phones and
spontaneous use in picture naming. The present study shows that 57% of the Norwegian
consonants and 100 % of the vowels were mastered by age 2;11 (at 90% criterion). The
phones missing were /k gy ['¢ rt d n/. Thus, the phonetic inventory can be claimed not yet to
be completed. Although no previous normative data for Norwegian-speaking children exist
for the age group assessed, Fortun (1997) studied the phonology of Norwegian-speaking
children aged 2;8-3;0. That study did not focus on the phonetic inventory of the children
studied, but claimed that most sounds of the Norwegian phonetic inventory were mastered by
3;0. This contradicts the present findings. However, Fortun did not specify criteria for the
analysis of phonetic inventory, thus direct comparisons cannot be made. Results from the
present study are also not comparable with results from the Simonsen (1990) study, because
data from only 2 children at the age group assessed were reported, and there was considerable
individual variation in the 2 children’s phonetic inventories based on phones mastered in word
initial, word medial and word final position. Individual variation in phonetic inventory among

the children was also found in the present study.

Previous studies on other languages showed that vowels are acquired earlier compared to
consonants (see for example Danish (Clausen, 2016), German (Fox & Dodd, 1999) and
Putonghua (Zhu, 2006b)). This agrees with finding from the present study, where the vowel
inventory was complete by age 2;11.

In terms of cross-linguistic comparison of the consonant inventory, Norwegian-speaking

children in this age group seem to have a slower development than children with other
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Germanic language backgrounds, see table 11. The table indicates phones not mastered at
90% criterion. Note that data from Icelandic is not used for comparison because of the age at
which the Icelandic-speaking children were assessed. The children in the Icelandic study were
assessed at age 2;4 and 3;4 and their phonetic inventories varied greatly at the two assessed

times.

Table 11: Cross-linguistic comparison of missing phones in Danish, German, English and

Norwegian®
Danish German English Norwegian
Missing phones
age 2;11at 90%
criterion € inef 00 3dsx kgnferidn

Although the consonant inventories in these languages are similar in terms of the number of
phones, certain differences in features are found. English and German are the only languages
with affricates, English the only language with fricatives /0 &/, and Norwegian the only one
with retroflexes. In accordance with universal theories of sound acquisition, features that are
less common in languages are acquired later (Zajdo, 2013). All languages that include /¢/ and
[l in their inventory show a late mastery of this sound. /r/ is reported to be mastered late in
other languages described e.g. age 6 in English (Dodd et al., 2003). Taking this into
consideration, the main difference seen in the Norwegian-speaking children’s inventory at this
age is the late mastering of the velar consonants. Although not yet mastered, the velar /k/ was
acquired by 85 % of the children in the current sample. With a larger sample of children, it is
possible that /k/ would have reached the 90% cut-off.

The differences in age of acquisition of phones across languages show that the developmental
pattern of the phonetic inventory is language specific. The slower development in Norwegian-
speaking children could be due to the types of consonants in the inventory i.e. retroflexes and

to additional workload such as tones.

3 (Clausen, 2016; Dodd et al., 2003; Fox & Dodd, 1999)
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5.1.2 Tones

Some of the children assessed used dialectal variation on some of the tones, for example
[?0anan] instead of the UEN target [balna:n], or [%telofu:n] instead of [telofu:n]. These
variations correspond to the adult realisation of the words in the local dialect, and were
marked as correct. For the purpose of analysis, it was ensured that tonal variations did not
affect the syllable structure in cases of weak syllable deletion. None of the children deviated
from the adult realisation of tone and tones could be considered acquired by the age group
assessed. The early acquisition of tone corresponds to results found in other languages with
tone features (So, 2006; Zhu & Dodd, 2000).

5.1.3 Phonological processes

The Norwegian-speaking children in this study showed a large number of phonological
processes. However, there was great individual variation in how many processes each child
used, ranging from 1 to 11. This is in accordance with previous studies which show that there
is considerable individual variation in children’s phonological development (Dodd et al.,
2003; Macken, 1979).

Fourteen processes were analysed to be developmental (see table 8), with occurrences in more
than 10% of the children in the assessed group. The most frequently found processes were
cluster reduction (86%) and fronting of retroflexes (71%). Three of the processes were shown
by only 2 children. With such a small sample size (n=14), these processes may not be
representable as developmental processes for Norwegian-speaking children. For a small study
like this, the cut-off for developmental process could have been raised to 15%, as suggested
by Albrecht (2017). Six processes were found only in one child each and thus fell under the
cut off criterion. Gliding of /l/, metathesis and weak syllable deletion occurred rarely in the
children who showed these processes, with occurrences just at cut-off level for a process (4
occurrences). Except for gliding, which is a developmental process in English, none of these
processes are common in other languages studied. This may indicate that these processes are
atypical for Norwegian-speaking children; however, this is not conclusive due to the limited

sample size.

Some similarities were found when comparing the results from the present study with those of
previous studies on Norwegian-speaking children’s use of phonological processes. Both

Fortun (1997) and Simonsen (1990) found consonant cluster reduction to be the most
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common process, and both studies also reported fronting of fricatives and /r/-substitution.
Fortun, in accordance with the present study, also found assimilation and final consonant
deletion to be common processes. There are, however, many differences between the earlier
studies and the one conducted for this thesis. Simonsen (1990), for example, found that the 3
children studied had problems with the voice/voiceless distinction, and that there was a high
occurrence of vowel epenthesis in consonant clusters. Neither of these processes were found
in Fortun’s or the present study. Fortun (1997) reported that weak syllable deletion was the
second most common process in the group of children assessed. This differs from the present
study where only one of the fourteen children assessed showed this process. Further, although
fronting of fricatives was found in Fortun’s study, fronting of velars was not, which
contradicts the findings in the present study where fronting of velars was found in 57% of the
children assessed. Further, fronting of retroflexes occurred in 71% of the children in the

present study, however, this process was not mentioned by either Simonsen or Fortun.

When looking at the differences between the Norwegian studies, it must be taken into
consideration that Simonsen’s study consisted of 3 children and that neither Simonsen’s nor
Fortun’s studies used the same cut-off criteria for phonological processes as the present study.
Fortun reported that she found assimilation to be a common process with 1-4 occurrences in
each child’s production. Occurrences below 4 would not have reached the cut-off for a
process in the present study and would rather have been counted as infrequent variants.
Whereas the present study analyses single words, both Simonsen and Fortun analysed both
single words and connected speech, which may yield differing results. The lack of reports on
retroflexes in the previous studies may be due to the selection of words for analysis.

Many of the similar processes found in the studies of Norwegian-speaking children, such as
consonant cluster reduction, fronting, assimilation and final consonant deletion correspond to
cross-linguistic studies as compared to processes found in other Germanic languages (see
table 12). The table lists processes found at the same age group as the one assessed in the
present study (2;6-2;11), except for Swedish where the processes listed are those shown by
children up to the age of 4. The processes highlighted are those found in at least 4 out of 6

languages and indicate common processes across languages.
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Table 12: Cross-linguistic comparison of phonological processes in Danish, Icelandic, Swedish,
German, English and Norwegian* at age 2

Phonological processes

Danish

Icelandic

Swedish*

German

English

Norwegian

Fronting velars

X

X

X

X

X

X

Fronting fricatives /¢ J/

X*l

X

X*l

Cluster reduction

X

X

Stopping

(X)*Z

X)

Final consonant deletion

(X)

Assimilation

X

XXX X

Gliding

X | X[ XXX

XXX XX

Lateralisation

X

Fronting retroflex

Vowel change

/h/-insertion before
vowel

XXX XXX XX | XX

h-isation

Backing fricative /[/

Glottal replacement /s/

X)

(X)

Deaffrication

Cluster simplification

X

Weak syllable deletion

Syllable deletion

Voicing/Devoicing

Initial consonant deletion

Consonant insertion

Dentalisation

Deaspiration

X)

Sibilisation

Palatalisation

XXX XXX X[ X

*Swedish data on children aged 4

*!Danish phonetic inventory only has /e/, English phonetic inventory only has /{/
*2(X) indicate processes found in children younger than 2;6

Three processes seem to be specific to Norwegian: fronting of retroflex, vowel change and

/n/-insertion before vowel. The process of fronting of retroflexes would be expected since

children of this age group front both velars and fricatives, and Norwegian is the only language

with retroflexes in the inventory of the Germanic languages. In order to compare fronting of

retroflexes to another language with retroflexes, a study of Putonghua showed that the

children fronted retroflexes until the age of 4;6. Thus it can be inferred that this process is

common in languages with retroflexes.

4 (Clausen, 2016; Dodd et al., 2003; Fox-Boyer, 2016; Masdéttir, 2008; Nettelbladt, 2007)
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Vowel change was a process shown by 4 of the 14 children in the present study. Vowel
change did not occur frequently, just at the cut-off for being a process (4 occurrences). Three
of the four children who showed the process had an above average number of infrequent
variants (see Appendix 8). Since the children are still very young, the vowel change showed

by these children could be an indication of persistent instability in their phonological system.

/n/-insertion before a vowel just made the cut-off for a process, only being shown by two
children. These two children inserted an /h/ before a vowel in 80% of the words beginning
with a vowel. Nettelbladt (1983) reported one child who showed this process and called it
dummy-consonant insertion. However, this process is not mentioned in any of the current
literature on phonological processes, and it can be inferred that it is a language specific

process for the Norwegian-speaking children assessed in the present study.

The results from the present study show that although many of the processes found in
Norwegian-speaking children in the age group assessed compare cross-linguistically, there are

processes that are language specific to Norwegian.

5.1.4 Infrequent variants

Since there are no studies on inconsistency in word production on Norwegian, it is unknown
at which age Norwegian-speaking children become consistent in their word production. The
present study shows that the children aged 2;6-2;11 show phonological processes and are
systematic in their production. However, infrequent variants are present, which indicate some
form of instability which might reflect inconsistency. Infrequent variants are not widely
studied, and at present specific results have only been reported in two studies: Fox-Boyer
(2016) reports results from German speaking children aged 2;6-3;11, and Albrecht (2017)
reports results from bilingual German-Turkish-speaking children aged 3;0-5;5. The number of
infrequent variants measured in the youngest age groups varied between the two previous
studies, however, monolingual and bilingual children’s results cannot be directly compared.
The German-speaking monolingual children aged 2;6-2;11 reported by Fox-Boyer (2016)
showed a mean of 22.8 infrequent variants across children, with a standard deviation of 15.95.
Compared to the result of the present study, the Norwegian children showed a lower number

of infrequent variants, with a mean of 18 and a standard deviation of 7.4.
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In summary, the results of the present study indicated that development of the vowel
inventory was complete by age 2;11, and that more than 50% of the consonant inventory was
mastered by the age group assessed. All children showed phonological processes, the most
common processes being cluster reduction and fronting of retroflexes. However, there was
great variation in how many types and token processes each individual child showed.
Infrequent variants were present in analysis of all children’s productions, which indicates
some instability in the children’s phonological system. Children with a very high number of
types and /or infrequent variants might show a high percentage of inconsistency in word
realisation. These results are a first insight into the stage of phonological development of

Norwegian-speaking children at this age group.

5.2 Clinical relevance of study

This study gives only a first insight into the Norwegian-speaking children’s phonology at the
age of 2;6-2;11. However, a study like this may be important in shedding light on what can be
considered typical for this age group. Even though the individual variation among the children
assessed was great, only a few of the children showed a very high number of processes, some
of which were seen in only a small number of children. A larger sample of children is needed
to investigate whether these processes are atypical for Norwegian-speaking children. Since
the present study shows that none of the children assessed made tone errors, these types of

errors could indicate atypical phonological development.

The present data can help SLTs in the detection of phonological disorders at a very early age,

which is important for early detection and intervention for children with SSD.

The new test used in this study, Diffkas, proved to be appropriate for the age group assessed
and gives Norwegian speech therapists a much-needed tool to investigate the phonology of

very young Norwegian-speaking children.

5.3 Evaluation of methodology and limitations of the present study

Methodological issues need to be addressed when considering the results of the present study.
In addition, since this study served in part as a pilot for the new assessment tool, the use of

Diffkas will be elaborated on in the following section.
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5.3.1 Participants

Sample size

This study is part of a larger-scale study collecting normative data on Norwegian-speaking
children. Due to the small scope of this thesis, a method of convenience sampling was used
(Gall, Borg, & Gall, 1996). The sample was drawn from an accessible population based on
geographical closeness to the assessor to allow for practical access to the available children
who fit the inclusion criteria. The initial attempt was to recruit 20 children; however due to
the narrow age band and the limited time frame of the study, only 14 children were recruited.
A study of 1 or 2 children would have allowed for a more detailed look at each child’s
phonology; however, studying more children made it possible to investigate tendencies in the
phonology of the assessed group. Although general patterns could be found, the sample size
was too small to explain certain observations. Some phonological processes were only found
in one child, which could indicate atypical processes in Norwegian, though this cannot be

confirmed with such a small sample size.

Due to the sampling method and the small number of participants, who were not socio-
economically balanced, generalisations to the population cannot be made. However, a
descriptive analysis of the data collected from the sample is still beneficial considering this is
a first insight into the phonology of Norwegian-speaking 2-year-olds.

Gender

Due to difficulties recruiting participants, there is an uneven distribution of boys and girls.
Previous similar studies (see for example Clausen and Fox-Boyer (2017), Fox (2006), Dodd et
al. (2003)) show no gender differences in phonological development of the assessed age

group, thus it can be expected that this would be the same for Norwegian-speaking children.

5.3.2 Material and Procedure

The material used for the present study appeared appropriate for the age group assessed. Since
the study is a part of the piloting of the new test, Diffkas, some minor changes were suggested
to the authors of the test. Although the vocabulary was appropriate for the young children,
some of the words needed to be elicited more often than others through sentence completion
or imitation. These were words that had a lower imageability, like snow, rice, and hot

chocolate. Since the material used for the assessment was still in early stages of development,
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photos were used instead of drawings, and the difficulty in naming these items could be due to
the quality of the photos rather than the target words themselves. This has now been taken
into consideration by the test developers and conveyed to the illustrator. Sng (Engl. snow) was
changed to sngmann (Engl. snowman) which has a higher imageability but still assesses the

consonant cluster /sn/.

The order of some of the items has been changed, since many of the children in the assessed
group were uncertain of the first 2 test items. The uncertainty made some of the children
uncomfortable, thus suggestions were made to start the test with items that were considered

easier for the young children.

In the stimulability task the children were asked to imitate all phones in isolation. The
stimulability task was used to investigate whether the children were stimulable for phones that
were not present in their phonetic inventory. However, the results showed that most children
were missing more phones in the stimulability task than in spontaneous speech. This indicates
that the children were able to articulate a particular phone, although they did not do so in the
stimulability task. There are several possible reasons for these results: The children could be
less motivated for the stimulability task because it required a different focus than naming
pictures on an Ipad; the task could have been perceived as difficult because the auditory
stimuli from the assessor was difficult to distinguish in isolation; only auditory and visual

cues were given; the children had trouble understanding the task.

Different results in the stimulability task could have been obtained by using placement
instruction and tactile cues, or by presenting the phone in a syllable giving the assessor an
ability to stress the target phone with added length and loudness (Lof, 1996). The task could
also have been made more appropriate for the age group assessed by adding picture symbols

representing the phones.

Using a single-word naming task was an appropriate tool for assessment of all phones in all
positions, and for making sure the children had the opportunity to produce words with
different tones and syllable structure. The naming task ensured comparable data sets making it
possible to look for general patterns in the group assessed. However, a naming task does not
give a complete picture of the children’s phonological abilities (Stoel-Gammon & Dunn,
1985). Although more time consuming, additional continuous speech samples could have
been collected in addition to the picture naming task to further support the results found in the
present study. This was not possible due to the time constraints in the current study.
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5.3.3 Data Analysis

In comparison to previous studies on phonological development, broad phonetic transcription
was used as a written record of the child’s utterance in the present study. Furthermore, the
transcriptions were used for analysis of phonetic and phonemic inventory and the use of
phonological processes. Transcriptions posed a challenge in several ways. First, detecting
slight differences of e.g. voicing or articulatory placement is difficult from the audio
recording. Small children, such as those assessed in the present study, may be imprecise in
their articulation, and perceiving the difference between sounds, especially plosives, was
difficult. Initially, online transcription was planned to avoid such difficulties, however, the
children assessed were so young and many lost focus when the assessor attempted to write
during the assessment. Most of the transcriptions, therefore, had to be made based on the
audio recordings. Transcriptions done after assessment could have been made more precise by
using video recording, or in some cases using an acoustic analysis tool (like Praat).

Second, there is no straightforward solution for analysing transcribed data. In determining
what phonological processes the children showed, it was important not only to look at the
single segments, but at the transcribed sample as a whole. Take for example one child’s
production of /tot/ for the target /frosk/, where there is consonant cluster reduction both at the
onset and the coda of the word. The child reduced all clusters and fronted velars consistently
throughout the sample and this resulted in the final cluster /sk/ being realised as /t/. The
cluster reduction of /fc/ at the onset of the word becoming /t/ could be assimilation to the /t/ in
the coda, but it could also be stopping of the fricative /f/. In this case it was important to look
at what the child did with fricatives in the rest of the sample. It appeared that the child showed
some assimilation, but consistently stopped fricatives, thus /f/ — /t/ was analysed to be the
process of stopping in addition to assimilation.

Some children produced variations of the adult target that did not fit the pattern of any
process. Examples of this was /I/ — /b/ in /taleeckan/, produced /tabaerkan/ or /v/ — /k/ in
lvafal/, produced /kafal/. These types of variations were marked as ‘oddies’ and counted as

infrequent variants (see appendix 8).

Dialectal variations were considered and checked with adult realisations of the target word. If
the child’s production matched the adult target it was marked as correct. In instances where
the child deviated from the adult target, the child’s dialect was taken into consideration when
determining what phonological process was being shown. Analysis was made based on the

adult target appropriate for the individual child’s dialect.
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5.3.4 Validity and reliability

The aim of the present study was to investigate children’s phonology. Phonology is the study
of sound structures in languages, and it is a widely used theoretical concept. To investigate the
phonology in Norwegian-speaking children a newly developed assessment tool was used. The
assessment tool, Diffkas, is based on similar standardised tests developed for the investigation
of phonology in other languages (see section 3.2). Diffkas gives the assessed children the
opportunity to produce all phones in all positions, and includes words with all possible tone,
stress and syllable structures in Norwegian. This type of assessment tool thus investigates the
children’s Norwegian sound system, their phonology, and therefore construct validity is high
(Kleven, Tveit, & Hjardemaal, 2011). However, the construct validity of the present study
could have been strengthened by using other approaches in addition to Diffkas. Samples of
phonology from children’s continuous speech could have been used to generate a larger data
set. Using continuous speech in research is a time-consuming measure, and due to the scope
of this thesis it was not possible. Construct validity could also have been better ensured by
using similar phonology assessment tools to see if two or more tests yielded the same results.

This was not plausible because there are no other equivalent tests in Norwegian.

Due to the small sample size and the use of convenience sampling, the external validity is low
in the present study. The results can only show tendencies in the sample investigated, and
results cannot be generalised to the population of Norwegian-speaking children aged 2;6-
2;11(Kleven et al., 2011). For results to be generalised to the population a random
representative sample would have to be investigated. The scope of this thesis did not allow for
such an investigation to be completed. However, the data collected in the present study will be

included in a larger-scale study on Norwegian-speaking children’s phonological development.

To minimise measurement errors both intra-rater and inter-rater reliability was measured. To
account for intra-rater reliability the assessor transcribed and analysed approximately 50% of
the data twice. Inter-rater reliability was measured by calculating the agreement rate between
the assessor, a phonologist and a phonetician in 10% of the transcriptions. The agreement rate
between raters was measured to be 92.1%, with the main difference being the transcription of
interdental /s/. The agreement rate suggests high reliability (Sattler & Hoge, 2006).

The reliability in the present study could have been strengthened by conducting a re-test:
assessing the children with the same tool within two weeks to check if the results compared.
Similar or identical results of a re-test would indicate a small number of measurement errors.

Conducting a re-test was not feasible due to the time limitation for the present study.
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5.4 Suggestions for further research

In summary, future studies should investigate a larger sample of children in other areas of
Norway to provide normative data that can be generalised to the population. A future study of
a larger age range will be able to provide information on the age at which the phonetic
inventory is completed, and at what age phonological processes are age-appropriate. Further,
to learn about Norwegian-speaking children’s inconsistency in word production, an
inconsistency test should be developed. Additionally, Diffkas must be normed for the

Norwegian-speaking population, and its diagnostic validity must be proven.

The data collected for the present study provided more information than is presented due to
the scope of this thesis. Further studies could analyse the phonemic inventory in comparison

to the phonetic inventory as well as cluster acquisition in the children assessed.

Re-testing the same children assessed for the present study again after 6 months could provide
valuable information on the phonological development of these children. Based on earlier

studies in other languages, it could be expected that the children will show a lower number of
phonological processes, fewer infrequent variants and more phones mastered in their phonetic

inventory.

6. Conclusion

The aim of the present study was to investigate the phonology of Norwegian-speaking
children aged 2;6-2;11. In order to do so Diffkas, a newly developed picture naming test, was
used in addition to a stimulability task. The picture naming test proved to be appropriate for
the age group assessed. The results showed that the vowel inventory was complete, and that
57% of the phones in the consonant inventory were mastered at the age of 2;11. Fourteen
phonological processes were found in more than 10% of the children assessed, with a mean
number of six. However, there was great individual variability in the type/token of processes
shown. No tonal errors were found; thus acquisition of the tone feature can be said to be
complete by 2;11. Infrequent variants were found in all children which indicate some

instability in their phonological system.

Several of the processes shown by the Norwegian-speaking children are processes common in
other Germanic languages, such as cluster reduction, fronting of velars, fronting of fricatives

/[ ¢/ and final consonant deletion. However, language specific processes were also found. This
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supports the notion that normative data of the ambient language is vital for the differentiation

of typical and atypical development in the identification of children with SSD.
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APPENDIX 1: Agreement between Statped and NTNU

Databehandleravtale etter
personopplysningsioven

Databehandleravtale

I henhold til personopplysningslovens § 13, jf. § 15 og personopplysningsforskriftens kapittel
2,

mellom
Statped, ved FoU-direkter Lise Kristoffersen

behandlingsansvarlig

0g

NTNU,-ved Institutt for sprak og litteratur
 easlater ?‘M sy

databehandler



1. Avtalens hensikt

Avtalens hensikt er & regulere rettigheter og plikter etter Lov av 14. april 2000 nr. 31om
behandling av personopplysninger (personopplysningsloven) og forskrift av 15. desember
2000 nr. 1265 (personopplysningsforskriften). Avtalen skal sikre at personopplysninger om de
registrerte ikke brukes urettmessig eller kommer uberettigede i hende.

Avtalen regulerer databehandlers bruk av personopplysninger pa vegne av den
behandlingsansvarlige, herunder innsamling, registrering, sammenstilling, lagring, utlevering
eller kombinasjoner av disse.

2. Formal

FoU-prosjektet handterer data i trdd med NSDs vilkér for behandling av personidentifiserbar
informasjon og seknad om godkjenning av prosjektet til NSD. Dataene er navn og fodselsdato
pé barn som testes med en billedbenevningstest, samt anonymiserte lydopptak av testingen.
For masterstudent Celine Alme, medforsker i prosjektet, gjelder de vilkdrene som her omtales.
Pé dette grunnlaget skisseres folgende ansvar- og eierforhold i FoU-prosjektet.

Prosjektleder Anne M. Frank og medforskere gis rett til & bruke forskningsdata Celine Alme
innhenter i forbindelse med masterprosjektet sitt. Retten omfatter bruk for publisering i
nasjonale og internasjonale fagkonferanser, journaler og bokutgivelser. Statped gis tilgang til
pre-print for gjennomlesning for publisering.

Statped, ved prosjektleder Anne M. Frank og medforskere, har rett pa tilgang og bruk av disse
dataene (fedselsdato og lydopptak).

Statped gis rett til & sammenfatte og spre informasjon om prosjektet og publikasjoner fra
prosjektet, samt a formidle funn og resultater pd Statpeds web-sider. Anne M. Frank og
medforskere har rett til innsyn for gjennomlesning, kommentarer/ justeringer fer publisering.

Statped innehar rett til opptrykk av publikasjoner og masteravhandlinger for bruk i egen
organisasjon

3. Databehandlers plikter

Databehandler skal falge de rutiner og instrukser for behandlingen som behandlingsansvarlig
til enhver tid har bestemt skal gjelde.

Databehandler plikter & gi behandlingsansvarlig tilgang til sin sikkerhetsdokumentasjon, og
bista, slik at behandlingsansvarlig kan ivareta sitt eget ansvar ctter lov og forskrift.

Behandlingsansvarlig har, med mindre annet er avtale eller felger av lov, rett til tilgang til og
innsyn i personopplysningene som behandles og systemene som benyttes til dette formal.
Databehandler plikter & gi nedvendig bistand til dette.

Databehandler har taushetsplikt om dokumentasjon og personopplysninger som
vedkommende far tilgang til iht. denne avtalen. Denne bestemmelsen gjelder ogsa etter
avtalens oppher.



5. Sikkerhet

Databehandler skal oppfylle de krav til sikkerhetstiltak som stilles etter
personopplysningsloven og personopplysningsforskriften, herunder searlig
personopplysningslovens §§ 13 — 15 med forskrifter. Databehandler skal dokumentere rutiner
og andre tiltak for 4 oppfylle disse kravene. Dokumentasjonen skal vere tilgjengelig pa
behandlingsansvarliges foresporsel.

Avviksmelding etter personopplysningsforskriftens § 2-6 skal skje ved at databehandler
melder avviket til behandlingsansvarlig. Behandlingsansvarlig har ansvaret for at
avviksmelding sendes Datatilsynet.

7. Avtalens varighet

Avtalen gjelder sa lenge databehandler behandler personopplysninger pa vegne av
behandlingsansvarlig.

Ved brudd pé denne avtale eller personopplysningsloven kan behandlingsansvarlig palegge
databehandler & stoppe den videre behandlingen av opplysningene med @yeblikkelig virkning

Avtalen kan sies opp av begge parter med en gjensidig frist pd 3 mnd, jf. punkt 8 i denne
avtalen.

8. Ved oppher

Ved oppher av denne avtalen plikter databehandler 4 tilbakelevere alle personopplysninger
som er mottatt pd vegne av den behandlingsansvarlige og som omfattes av denne avtalen.

Det skal avtales at databehandler skal slette eller forsvarlig destruere alle dokumenter, data,
lydopptak mv, som inneholder opplysninger som omfattes av avtalen. Dette gjelder ogsa for
eventuelle sikkerhetskopier. Databehandler skal skriftlig dokumentere at sletting og eller
destruksjon er foretatt i henhold til avtalen innen rimelig tid etter avtalens oppher.

10. Lovvalg

Avtalen er underlagt norsk rett. Dette gjelder ogsa etter oppher av avtalen.
Denne avtale er i 2 — to eksemplarer, hvorav partene har hvert sitt.
Sted og dato

o /3//2 “Rol?.

Behandlingsansvarlig Databehandler

.......... &”C‘%)J(KJ%AD
kri

(unders )

---------------------

(underskri /)



APPENDIX 2: Word List from Diffkas

Testitem Pr(?rﬁzi?argon Testitem Prc?rtlig((j:‘ggon Testitem Prgrtliﬂi?zigon
T-skjorte te:fute ost lust blomst blomst
arm tarm frosk Yrosk Sau lseeu/isaev
druer dra:or lys y:s Sjiraff [ttraf
ski i bok bu:k Rev lre:n
banan ba'na:n gaffel gafal Sklie 2skliza
lampe 2lampae klovn klovn Ris s
bjarn bje:n kjole 2cuile Sng sng:
finger f1ner jente Zjento elefant elo*fant
hest *hest vaffel Ypafal Vei lpeer
kopp kop plaster Iplaster sjokolade |[uku?la:de
genser lgenser hjerte 2jeete Spade 2spa:de
handkle 2hoankle kniv kni:v krokodille kruku2dile
appelsin apal’si:n baby 'be:b1/*bae1br Strand stran
har ‘ho:r gardin galdi:n Egg leg
jakke %jake kaffe 'kafe Stavel %stgval
ekorn Zgku:n kylling 2eylin motorsykkel |*mutu [ykal
kakao ka'ka:u trampoline |trampu?li:na Sko tsku:
marihgne |°ma:r1 hg:na| |skjerf Yeerf tallerken ta'leerkan
red lrg: tog to:g Fly fly:
lue ’lg:o tre tre: telefon telofu:n
fiell fjel paraply paratply: traktor Ytraktur
kanin katni:n kjeks lgeks Fisk frsk
ballong ballon potet pu'te:t Valp Ypalp
klokke %kloka stjerne 2stjae:ne tromme 2truma
glass glas peere 2pae:re Blyant bly:ant
Lego Yle:gu dus;j 'duf dye ’gyo
mane 2mo:na saft lsaft helikopter | helr*kopter
drikke 2drike piano prla:nu Flue ’fla:o
nese Zne:se briller 2priler Eple Zeplo
love 2lg:ve polse 2polse Gris gri:s
mus mu:s saks 'saks Bukse 2buksa
okse 2ukse dar de:r spokelse ’spa:kelso
ngkkel ’ngkal seng sen edderkopp |'eder kop




APPENDIX 3: Distributed information, parental consent and background

4 Statped

Foresporsel om deltagelse i utviklingsarbeid
Kknyttet til barns uttale

Bakgrunn og formal

Statped er i gang med & utarbeide et kartleggingsverktgy for & identifisere uttalevansker hos
norske barn. For a vite sikkert hva som er en vanske, ma vi vite hvordan det er vanlig at barns
uttaleutvikling foregar, og for a fa vite det ma vi kartlegge et stort antall barn. Det er fgrste gang
dette gjares i Norge, og det vil gi uvurderlig kunnskap til logopeder, spesialpedagoger og
andre som jobber med barn som strever med uttale.

Vi gnsker med dette 4 invitere ditt barn til & delta i denne utpravingen.

Hva innebeaerer deltagelse i studien?

Deltagelse i prosjektet innebzerer at man gir samtykke til at barnets uttale blir kartlagt. Det
skjer ved at barnet far se i en bok med bilder, og blir bedt om a si hva bildene forestiller. De
forestiller hverdagslige ting som er kjent for de fleste barn (kleer, dyr, osv). Hvis barnet ikke vet
hva et bilde forestiller, vil det bli bedt om & gjenta ordet. Den som giennomfarer kartleggingen,
vil veere en radgiver i Statped som er vant til & vaere sammen med barn eller en logoped (evt
masterstudent) fra barnets hjemstedskommune. Kartleggingen finner sted i barnehagen, og
dersom barnet gnsker det kan en av de voksne fra barnehagen veere med. De foresatte
trenger ikke & veere til stede. Var erfaring er at barn synes dette er en lystbetont aktivitet.
Kartleggingen tar ca 10-15 minutter.

Vi ber dere ogsa om a fylle ut vedlagte spgrreskiema med bakgrunnsopplysninger om barnet.
Dette er informasjon vi trenger for at studien skal bli sa riktig som mulig. Disse opplysningene
vil bli anonymisert.

| tillegg til kartlegging av bamnets uttale, vil alder, kjgnn og dialektbakgrunn bli registrert. Det vil
ogsa gjeres lydopptak, som kun vil brukes til kvalitetssikring av kartleggingen.

Hva skjer med informasjonen om barnet ditt?

Alle personopplysninger vil bli behandlet konfidensielt. All informasjon om barnet vil bli
oppbevart i en ikke-identifiserbar form. Det vil si at barnets navn blir erstattet med en
nummerkode. En koblingskode mellom nummerkoden og barnets navn vil bli forsvarlig
oppbevart hos Statped, men vil ikke veere tilgjengelig for prosjektgruppen som skal analysere
materialet etter at datainnsamlingen er avsluttet.



Nar prosjektet avsluttes vil alle personidentifiserbare data (inkludert koblingskoden og
lydopptakene) bli slettet. Resultatene vil bare bli brukt pa gruppeniva, ikke pa individniva, og
det vil ikke veere mulig a identifisere noen av barna.

Informasjonen som innhentes av barn mellom 2 og 3 ar i Nord-@sterdal vil ogsa bli brukt i en
masteroppgave ved NTNU skoledret 2017/2018. Masteroppgaven vil veere en del av
prosjektet ved Statped, og bakgrunnsopplysninger og resultater vil brukes bade av
masterstudenten og Statped i perioden masteroppgaven skrives. Etter at masteroppgaven er
levert den 15.05.2018, vil kun Statped ha tilgang til opplysningene. NTNU er
behandlingsansvarlig institusjon for masteroppgaven, og det er inngatt en samarbeidsavtale
mellom NTNU og Statped. Tittelen p& masteroppgaven vil vaere «Norske 2-aringers
fonologiske utvikling.»

Frivillig deltagelse

Det er frivillig & delta i studien, og du kan nar som helst trekke ditt samtykke uten & oppgi noen
grunn. Dersom du trekker samtykket, vil alle opplysninger om barnet ditt bli slettet. Hvis du er i
kontakt med Statped for andre tjenester, vil ikke ditt standpunkt til deltakelsen i dette prosjektet
ha innvirkning pa dette forholdet.

Hvis du har spgrsmal, ikke nagl med a ta kontakt med oss!

Kontaktinformasjon til prosjektansvarlig:
Anne M. Frank: anne.merete.frank@statped.no

Kontaktinformasjon til masterstudent:
Celine Alme: celine.alme@tynset.kommune.no /celinealmel@agmail.com

Kontaktinformasijon til veileder for masteroppgaven:
Anne Dahl: anne.j.dahl@ntnu.no
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mailto:celine.alme@tynset.kommune.no
mailto:celinealme1@gmail.com
mailto:anne.j.dahl@ntnu.no

4 Statped

Samtykke til deltakelse i normering av
kartleggingsverktay for norske barns uttale

Barnets fulle navn

Barnets fadselsdato (dd/mnd/ar):

Navnet pa barnehagen:

Kontaktopplysninger, foresatte (mobil eller e-post):

Barnet mitt vokser opp enspraklig med norsk som morsmal: O ja O nei
Hvis nei, hvilket annet sprak: I kontakt med norsk siden:
Barnet mitt far spesialpedagogisk hjelp i barnehagen O ja O nei

Jeg har mottatt og lest informasjon om prosjektet og samtykker til at mitt barn kan delta i
utprgvingen.

(Dato, signatur)



4 Statped
Sperreskjema til foreldre/Soresatte

Fylt ut av: O Barnets mor O Barnets far O Annen omsorgsperson

1. Barnets navn:

2. Fadselsdato:

3. Kjann: O jente O guitt
4. Harbametsgsken? O ja O nei

Hvis ja, hvilket nummer er barnet i sgskenflokken?

5. Hvem bor barnet sammen med?

6. Barnets dialekt:

Mors dialekt: Fars dialekt:

7. Var svangerskap og fgdsel normalt? O ja O nei

Huvis ikke, hvordan:

8. Har barnet nedsatt harsel, eller har han/hun hatt det tidligere? 0O ja O nei

Er barnet plaget med gjentatte grebetennelser, eller har han/hun veert det tidligere?

O ja O nei

Har barnet innlagt dren, eller har han/hun hatt det tidligere? O ja O nei
9. Lider barnet av kroniske eller langvarige sykdommer? O ja O nei
10. Far barnet logopedhielp, eller har han/hun fatt det? O ja O nei
11. Er det noen i familien som hatt sprak- og/eller talevansker? O ja O nei

Hvis ja, hvem:




12. Er det noen i familien som har eller har hatt lese-/skrivevansker? [1 ja [ nei

Hvis ja, hvem

13. Hva er mors hgyeste utdannelse:

a. Bare grunnskole O
b. Videregdende/fagbrev O
c. Hgyere utdannelse under fire ar O
d. Hayere utdannelse over fire ar O

14. Hva er fars hgyeste utdannelse:

e. Bare grunnskole O
f.  Videregaendeffagbrev O
g. Heyere utdannelse under fire ar O
h. Hgyere utdannelse over fire ar O

Utfylt skjema leveres til barnehagen

Takk for hjelpen!
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APPENDIX 6: Definition of Phonological Processes

Process Description Examples®
Consonant cluster Deletion of one or two consonants [2druaor/ — /2dw:or/
reduction from a consonant cluster [*stran/ — /*tan/
*hest/ — /*het/
Fronting retroflex /{ d n/ | Place of articulation of retroflexes *te:; fute/ — /Mte:futo/
moved to a more anterior position Igatdi:n/ — /galdi:n/
*bje:n/ — /*bjgin/
Fronting velars /k g n/ Place of articulation of velars moved to | /ka*ka:u/ — /ta'ta:u/
a more anterior position I*eg/ — [ted/
?balon/ — /?balon/

Lateralisation of /c/

/el is replaced with /1/

I*re:/ — Mo/
?pee:ra/ — /2pee:lol

Assimilation

A sound is influenced by another
sound in the target word

[*blomst/ — /*blonst/
*kop/ — /*pop/

Fronting fricatives /[ ¢ /

Place of articulation of fricatives
moved to a more anterior position

*te; fute/ — /Me:suto/
I2gu:lo/ — /su:la/

Stopping fricatives

Fricatives are replaced with stops

gu:lo/ — /2tuzla/
I*ly:/ — /tly:/

Syllable final consonant
deletion

Consonant is deleted in syllable final
position

/?buksa/ — /?busa/
lapal'si:n/ — /apatsi:n/
f2uksa/ — /2usol/

Vowel change

Use of a different vowel

Mo:e/ — *hee:e/
/’mo:na/ — /2ma:na/

Gliding /r/

The tap /c/ is replaced with the glide /j/

I*ca:/ — i@l
/2ma:r1 he:na/ — /’mazj1 he:na/

Lateralisation of other
elements

Place of articulation is moved to lateral
position

Iptja:nu/ — /pla:nu/
stjeena/ — leemal/
[knizv/ — *Kli:l/

/h/ insertion before vowel

/h/ is inserted before a vowel

I*eg/ — /*heg/
Paya/ — /*hgyal

Gliding /I/

I/ is replaced with the glide /j/

[*gensar/ — /*gensaj/
Me:gu/ — /Yje:gu/

Frication of /¢/

The tap /c/ is replaced with fricative /6/

tho:e/ — *ho:d/
[tre:/ — /'tde:/
[Pdriks/ — /2ddiko/

/f/ or /v/ = /h/-onset

[f1 or vl is replaced with /h/

[tvafal/ — /hafal/
[Mmar/ — /*hmar/

Approximant = /h/

Approximants /I/ and /j/ is replaced
with /h/

Pla:o/ — /*ha:ol
Fjenta/ — /*henta/

Weak syllable deletion

Unstressed syllable is deleted

/gatdi:n/ — /Adi:n/
Iputte:t/ — /Mtet/
ftelotfu:n/ — /to'fu:n/

Metathesis

Sounds or syllables in a word change
position

*saks/ — /*dast/
*plastar/ — /Mtraspar/

'Examples taken from the assessed group in the present study
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APPENDIX 8: Infrequent Variants Table

Processes

B1

B2

B3

B4

B5

B6

B7

B8

B9

G1

G2

G3

G4

G5

Systemic:

Fronting velars /k g/

Fronting velars /n/

Fronting retroflex /t d/

Fronting fricative /J/

Fronting fricative /¢/

Fronting fricative /s/

Backing plosives/nasals

Backing retroflex

Backing fricative /s/

Stopping fricatives

Lateralisation of fricatives

Lateralisation of /r/

Lat. Of other elements

Assimilation

Nasalisation

Devoicing

Voicing

Voicing of fricatives

Gliding /I/

Gliding /r/

Gliding of other than /I r/

Frication of plosives

Frication of /r/

Other /r/ substitution

Other /I/ substitution

h insert bef vowel

/f/ or /u/ = h onset

Frikativerstatning

Vowel change

Syncope/Apocope

Approx = /h/

Structural:

Word initial cluster deletion

Word final cluster deletion

Cons.cluster reduction

Word/syllable initial cons.del

Syllable final cons del

Word final cons del

Syllable deletion

Weak syllable deletion

Intrusive consonant

Intrusive vowel

Reduplication

R |w

Metathesis

Oddies

Nr. of Infrequen Variants

15

29

17

22

18

19

29

11

23

22

10

27




