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Abstract

Some researchers have suggested that young children choose to say mainly words containing
sounds they can produce and avoid words with sounds they find difficult to produce. This
proposed pattern of ‘selection’ supports a hypothesis of dominance of phonological
factors in words children choose to say. Based on longitudinal spontaneous data samples
during their first 50 word period, word-based tokens produced by two English and two
French monolingual children were analyzed. Token frequencies in spontaneously produced
word targets (SW-T) were compared to children’s actual productions (SW-A) of those target
words to understand relationships between targets children choose to say and their patterns in
actual productions, (i.e., to evaluate the presence of ‘selection’). Place of articulation (i.e.,
labial, coronal and dorsal) in initial word position within CV, CVC, and CVCV word
forms was compared. Analysis of spontaneous output in daily interactions in children learn-
ing two languages with differing phonological systems enables a more general evaluation of
issues related to the interface of phonological and lexical aspects during the earliest period of
language acquisition.
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Résumé

Un certain nombre de chercheurs ont suggéré que les jeunes enfants choisiraient de dire prin-
cipalement des mots contenant des sons qu’ils peuvent produire et d’éviter les mots avec des
sons qu’ils trouvent difficiles à produire. Cette possibilité de « sélection » consolide
l’hypothèse de la dominance des facteurs phonologiques sur les mots que les enfants choisis-
sent de dire. À partir de données spontanées longitudinales recueillies durant la période des 50
premiers mots, les occurrences de mots produits par deux enfants monolingues anglophones et
deux enfants monolingues francophones ont été analysées. Les fréquences d’occurrences des
mots cibles produits spontanément (SW-T) ont été comparées aux formes réellement produites
par les enfants (SW-A) pour ces cibles, afin de comprendre les relations entre les cibles et les
formes effectivement produites (c’est-à-dire évaluer la présence ou l’absence de « sélection »).
En position initiale de mot, le lieu d’articulation (c’est-à-dire labial, coronal ou dorsal) a été
examiné dans les formes de mot CV, CVC et CVCV. L’analyse des productions spontanées
dans les interactions quotidiennes, chez des enfants monolingues de deux langues
différentes, qui ont des systèmes phonologiques différents, permet une estimation plus
générale des questions liées à l’interface entre les aspects phonologiques et lexicaux pendant
la période la plus précoce de l’acquisition du langage.

Mots-clés: développement phonologique, premiers mots, lieu d’articulation, structures
syllabiques

1. INTRODUCTION

The goal of this work is to test the hypothesis that children choose words to say that
are dominantly based on their own speech-production abilities in the earliest period of
language development.1 Phonological characteristics of word targets children chose
to say were compared with their actual productions of those words from longitudinal
spontaneous speech and language data samples. Comparison of children’s actual pro-
ductions with phonological patterns in their word targets can shed light on whether
they are choosing words to say that match their production capacities, or attempting
word targets that contain sounds and syllable types far beyond their early speech-pro-
duction capacities.

The relationship between lexical and phonological development has been
studied using word repetition paradigms (e.g., Schwartz et al. 1987) to test ‘selection’
theories. However, longitudinal cross-language data based on children’s spontaneous
functional use of words has the potential to make important contributions to under-
standing patterns that children show in their functional language environment in con-
trast to experimental repetitions in a cross-sectional study. As a preliminary step in
considering the generality of information on this question across languages, we ana-
lyzed spontaneous language samples from two French and two English-learning chil-
dren (see Davis et al. 2018, in press, for a larger study of English-learning children)
during their first 50 words period.

1Abbreviations used: C: consonant; SW-A: Spontaneous Words – Actual; PREMS:
Premiers Mots; SW-T: Spontaneous Words – Target; V: vowel.
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The question arises of the theoretical motivation for considering relationships
between phonetic capacities and the emerging lexicon in this early period. In typic-
ally developing children, word types expand rapidly and production system output
patterns are largely intelligible by age four (Sander 1972). If children produce
word targets that reflect their production capacities, we predicted that they would
choose words to say largely composed of labial and coronal stop consonants and
CV syllable types, often reported as characteristic of earliest child speech inventories
in output. In contrast, a lexical strategy would be presumed dominant if phonological
properties of word targets are diverse, including multi-syllable words that contain late
developing sounds such as fricative and liquids. Diversity in the phonological com-
position of word targets would suggest that the child is choosing to express ideas with
words rather than choosing words to say that mainly include sounds she can say.
Pierrehumbert (2001) has suggested that developmental progress toward adult-like
capacities for storage and retrieval of lexical and phonological dimensions may be
changing over time, but is driven by lexical factors in children older than four.
Earlier investigations of ‘selection and avoidance’ tested the proposal that children’s
production system capacities may have an important influence on words they choose
to say (e.g., Leonard et al. 1981, Schwartz and Leonard 1982, Schwartz et al. 1987).
According to this perspective, children choose to say words with sounds they can
produce and avoid words with more complex phonological characteristics that they
cannot produce. Words like mama, bed and big would dominate, because children
can produce those words easily by closing their lips (i.e., with labial sounds). In con-
trast, children would not choose to say words like cap or cake because they have less
capacity to raise the tongue body in the back of the mouth required for the [k] sound
(i.e., velar sounds) and no visual cues are available to them about how to pronounce
velar sounds, except that they are not pronounced with lip closure.

Vihman has proposed that some children build their early vocabulary around
whole-word-level phonological structures characterized as ‘templates’ for targets
they attempt (Vihman and Croft 2007, Vihman 2016). According to Vihman,
words children choose to say contain regular phonological features relative to the
number of syllables and segment types. For example, children may produce CVC
words containing two different consonants as CVCV words, regardless of the
target characteristics (e.g., bag, /baeg/-> /baedi/ and coke, /kok/-> /dodi/). More
recent research supports a production system focus for understanding early language
development with data based on the babbling to early word transition period (e.g.,
Stoel-Gammon 2011).

Alternatively, some other contemporary research suggests that aspects of early
words such as neighborhood density that children derive from characteristics of lan-
guage input (e.g., Storkel 2009) or the pressure on the phonological system from
growth in vocabulary size (e.g., Pierrehumbert 2001, Munson et al. 2011) might
affect which words children choose to say. These authors propose a more percep-
tual-cognitive argument for observable patterns of words and sounds in output.
Importantly, these studies have largely focused on children four and older (although
see Stokes 2010, 2014; Storkel and Lee 2011). Overall, the bulk of studies of lexical-
phonological relationships centres on experimental cross-sectional studies of children
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four years of age or older. As a result, our longitudinal study of spontaneous func-
tional output at the onset of word use can contribute in unique ways to understanding
potential interfaces of phonology with vocabulary grown in the earliest period.

A concurrent strand of research on language acquisition has encompassed studies of
children in varied language environments. The goal of this research is to understand
patterns of speech acquisition at a more general level than is permitted by studies of
English-learning children only. A few authors have analyzed phonetic production
patterns relative to vocabulary growth in other languages. De Boysson Bardies et al.
(1992) considered French, Swedish, Japanese, and English children at the 0-, 4-, and
15-word points. Other cross-language studies of the phonology of the early word
period (Gildersleeve-Neumann et al. 2013 for Ecuadorean Quichua; Kern et al. 2010
for French, English, Arabic, and Dutch; Lee et al. 2007 for Korean) have established
common phonological patterns across languages as well as the presence of ambient-
language influences. These researchers have not consistently mapped phonological pat-
terns onto vocabulary growth to consider potential relationships between phonology and
the growth in the lexicon in motivating which words children choose to say in this early
period. A value of this research for understanding acquisition at a general level is that
researchers have established both general patterns in production output that appear to
be consistent across languages (Kern et al. 2010) and early appearance of ambient-
language-specific patterns in output inventories (e.g., Lee et al. 2007).Overall, relatively
few studies have compared potential relationships between lexical and phonological
factors in the earliest developmental periods across languages. Accordingly, this study
includes a comparison of French- and English-learning children, so as to permit a
consideration of the potential for sound patterns present in ambient-language input to
influence which words children choose to say in early acquisition.

To evaluate acquisition patterns in these two languages, some knowledge of the
phonological characteristics of each is needed. English is a Germanic language with
a large number of spoken dialects worldwide. General American dialect is the most
broadly spoken in the United States of America, where the two English-learning parti-
cipants reside. General American dialect has approximately 14–16 vowel phonemes,
all oral vowel qualities, with front vowels being most frequent overall. There are 24
consonant phonemes in most spoken variants, with alveolars being the most frequently
observed place of articulation and oral stops the most frequent manner of articulation
(Mines et al. 1978). One-syllable words are most frequent, accounting for approxi-
mately 75% of word types (Roberts 1965). Frequent syllable types include CVC and
CV, accounting for approximately 50% of observed syllables (French et al. 1930).

French is a Romance language and encompasses a number of varieties around the
world. The variety analyzed for these two French-learning children is spoken in France.
French has 16 vocalic phonemes among which there are 12 oral vowels and four nasals;
three semi-vowels (j, w, ɥ); and 17 consonants (five labials, nine coronals, three
dorsals) (Marchello-Nizia 2011, Waugh and Monville-Burton 2011). There is a prefer-
ence for CV syllable structures (Lexique 3 database, New et al. 2007). Most frequent
word patterns reflect this preference. The most frequent initial phonemes in words do
not differ much in CVC and CVCV word forms. CV seems more diverse for initial
phonemes (with /s, p, k/ being most frequent initial phonemes in CVC and CVCV
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and /l, d, s/ for CV). Thus, while syllable structure in French shows a preference for
syllables that are also most frequent in babbling (CV), frequent word forms in
French do not mostly begin with easily pronounced sounds (those with a labial
place of articulation). However, de Boysson-Bardies et al. (1992) found that French-
learning children produced a high frequency of labials in the earliest word period.

Relative to early milestones for sound types and combinations that children
produce with regularity during their earliest period of word use, a large body of
research has established information about central tendencies in children’s early pro-
duction output patterns across languages. Researchers over a number of studies have
found consistency in the sounds in children’s early speech output. Common conson-
antal preferences for labial and coronal place, and stop, nasal, and glide manner are
common in English (e.g., Stoel-Gammon 1985; Davis et al. 2002). Simple CV and
CVCV syllable shapes are described as characteristic in first word forms (e.g.,
Stoel-Gammon 1985, Vihman 1992), and consonant initiations with vowel termina-
tions are described (e.g., Kent and Bauer 1985). Patterns characteristic in babbling
also dominate children’s output throughout the single word period (e.g., Vihman
et al. 1986, Davis et al. 2002, Stoel-Gammon 2011).

The goal of this preliminary study is to consider phonological patterns across the
first 50-word period of language development in two French and two English-learning
children. The general question to be explored is whether these children show evidence
of choosingwords to say (i.e., word targets) that aremotivated by their own production
system capacities in this earliest period of word use, implying a phonologically driven
‘selection’ approach (Ferguson and Farwell 1975, Schwartz et al. 1987). In this case,
word targets may be very close to the children’s actual production patterns, indicating
that they are choosing to say words containing sounds they can produce (i.e.,mine but
not cookie). Alternatively, their choices of words to saymay reflect an emphasis on the
words and ideas theywish to express (i.e., theymay choose to say theword giraffe), not
on their own phonological capacities. In this case, their word targets may exhibit a
broad array of syllable types and sound patterns relative to their own limited phono-
logical capacities during this early period. These limited phonological capacities in
the actual productions of words they choose to say occur in their spontaneous
output. We will evaluate this question by comparative analysis of spontaneous word
target patterns (SW-T) and children’s actual production patterns (SW-A) for those
targets that are produced in functional speaking contexts. Analysis will centre on syl-
lable-structure capacities and consonant place in initial position, two aspects of output
that differ between French and English. Monosyllabic words are more frequent in
English (Roberts 1965) compared with French. French shows more use of labials in
this early period than English (Boysson-Bardies et al. 1992).

Our hypotheses, consistent with early research on ‘selection’ based on produc-
tion capacities (Schwartz and Leonard 1982) as well as on Stoel-Gammon’s continu-
ity approach (Stoel-Gammon 2011), which states that children use sound patterns
from babbling in their early word forms, are as follows:

1. Children will choose words to say that match their capacities for producing syllable
types. These patterns characterize both child-internal production system capacities and
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external input from their ambient language. English exhibits mainly closed, one-syllable
words (Ladefoged andMaddieson 1996) and these syllable types occur in studies of early
inventories (Davis et al. 2002). French shows more use of open, two-syllable word forms
(Rousset 2004). In a spoken corpus, Delattre (1965) counted more open syllables in
French (CV 53%; CVC 17%; CCV 14%; VC 2%).

2. Childrenwill choosewords to say that have labial consonants inword-initial position. These
capacities are founded in child-internal production system capacities (i.e., activating the
motor system is supported by producing sounds that have labial initiations because no
tongue movement is necessary, MacNeilage et al. 2000). Research for both French and
English shows that coronals are most frequent (Ladefoged and Maddieson 1996).

2. METHODS

In this section, we describe the methods of the present study, first the participants,
followed by how the data were collected, and finally how the analysis was conducted.

2.1 Participants

Four typically developing monolingual children in their earliest stage of word pro-
duction (i.e., 0–50 word types) participated. GEO and EMM were female, and
NAT and BAP were male. Table 1 summarizes participant characteristics and the
number of spontaneous speech recording sessions analyzed.

For theEnglish-learning children (GEOandNAT), the original research team admi-
nistered the Battelle Developmental Screening Inventory (Guidubaldi et al. 1984), to
establish normal motor/cognitive development. Hearing screenings established normal
hearing thresholds. Parent reports established that therewereno significantmedical diag-
noses for either child. For the French-learning children (EMM and BAP), typical devel-
opment was established by means of a parental questionnaire. The questionnaire was
developed for use on the PREMS (Premiers Mots) grant project financed by the
Agence Nationale de la Recherche (ANR: National Agency for Research in France).

2.2 Data collection

The original research team collected the English data on GEO and NAT as part of a
larger study of babbling and early speech in typically developing American English
learning children between eight and 36 months, funded by the National Institutes of

Child Language Gender
Age range
(months)

Sessions
Recorded

# Word
types

# Word
tokens

GEO English F 11–20 17 51 228
NAT English M 11–19 12 50 199
EMM French F 10–19 20 42 692
BAP French M 13–18 12 39 561

Table 1: Participant characteristics and amount of individual data analyzed.
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Health in the United States. The database analyzed is now available as a part of the
Texas Davis database available publically on PhonBank (Rose et al. 2006). The team
audiotaped each child’s spontaneous vocal output weekly to biweekly for one hour in
a home environment to provide a view of their functional choices of words to say and
sound patterns employed to produce those words within a familiar environment. No
attempt was made to interfere with normal routines; sessions included playing, eating,
and other daily experiences.

The French data for EMM and BAP is part of a larger database constructed for
the PREMS project. The PREMS corpus encompassed longitudinal data gathering for
eight children learning French, English, Tunisian-Arabic, and Berber. For the present
analysis, we selected two children within a French language environment who were
video-recorded for approximately one hour every two weeks between 10 to 30
months of age. This data is also publicly available on PhonBank.

2.3 Data analysis

Data analysis was the same for the two language groups, so as to ensure consistency
of outcomes. The only difference, which accounted for the different number of tokens
in the two language groups, was that the Texas data available on PhonBank included
only the first 250 transcribed utterances in each one-hour session, a decision made by
the original research team. In contrast, the French data included all word-based
tokens occurring within each one-hour data collection session. We used analysis pro-
cedures available on Phon (Rose et al. 2006). Analysis began within the session
where each of the four children was producing a perceptually recognizable word
type agreed on by the researcher and the caregiver present with the child. Analysis
continued until the session where each of the four children produced 50 cumulative
word types understood by familiar adults in the context. The number of sessions and
the age range for each child are given in Table 1. We eliminated onomatopoeic words
(i.e., vroom to mimic a car moving) and non-words (i.e., boo without any meaningful
contexts) from analysis. For each word type selected for analysis (e.g., puppy), tokens
of that type were also analyzed (i.e., all the children’s renditions of puppy). Within
each child’s spontaneous samples, both types of data were analyzed.

Spontaneous Words – Target (SW-T) indicated a perceptually rhythmic syllable-
like form. The form was designated as a ‘word-based target’ because it had a clear
meaningful ‘target word’ or communicative function, agreed upon by the parent
and the observer (e.g., /ka/ while reaching for a toy car). We analyzed all spontaneous
target words (i.e., SW-Ts) in the samples that met these criteria, using Standard
English broad transcriptions for the word targets available within the Phon program.

A second analysis focused on the child’s Actual Production of the Spontaneous
Word types above (i.e., Spontaneous Words – Actual (SW-A). A coder trained during
the original grant projects in transcription of child speech using broad phonetic tran-
scription conventions had transcribed SW-A data. For the SW-T /kar/ above, the
child’s actual production, or SW-A, might be /ka/. Importantly, we did not design
the analysis to evaluate precise word-level accuracy for words in the corpus, but to
compare overall patterns in word targets versus overall patterns in the children’s
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actual productions of those words for syllable shapes and place of articulation dimen-
sions in initial word position.

The rationale for this approach to the data analysis was based on an analysis of
the relationships between patterns in children’s word targets (SW-T) and their actual
productions (SW-A). We interpreted close similarity between frequency of SW-T and
SW-A phonological patterns as indicating that children were choosing word types to
say that matched their actual production abilities. We interpreted significant differ-
ences between SW-T and SW-A patterns as indicating that the children were choos-
ing lexical types to say that did not necessarily reflect their own ability to produce the
sounds in those words.

For both word targets (i.e., SW-T; car) and children’s actual production of those
word targets (i.e., SW-A; ka), CV, CVC, and CVCV word forms were analyzed for
the four children. These word forms accounted for over 90% of the word types pro-
duced by these four children. In addition, to consider the relative frequency of labials
in word initial position, we analyzed consonant place dimensions. These phono-
logical dimensions were labial, coronal and dorsal place of articulation. To gain a pre-
liminary look at cross-language generality of findings, we included data from two
English-learning and two French-learning children. We analyzed patterns within
and across the two language groups.

3. RESULTS

We described types and tokens analyzed in both French and English as a preliminary
step to describing the data analyzed. In Figures 1 and 2, the first graph shows the
number of types for the two children in each language, and the second shows the
number of tokens for the same two children. For French types, BAP produced somewhat
fewer than EMM at the earlier sessions but surpassed EMM at about 17 months. For
tokens, both these French children showed variation across ages, with fewer than 50
word tokens (except for BAP at 16 months and EMM at 14 months) until about 17
months of age. In Figure 2, both English-learning children showed variation in the
number of tokens across ages. These two children produced fewer than 40 word
tokens per month except at 17 and 20 months for GEO and 19 months old for NAT.
For both groups, the trajectory for tokens was far less regular than the trajectory for types.

3.1 Statistical analysis

To evaluate the two hypotheses given in section 1, we compared patterns in SW-T and
SW-A syllable structures and place of articulation dimensions in initial position across
sessions for all four children. We used a generalized linear regression with a negative
binomial distribution using the glmm ADMB package in R (Fournier et al. 2012).

3.2 Word forms (syllable structures)

The first hypothesis (repeated from section 1) stated that children will choose words
to say that match their capacities for producing syllable shapes. They will not show
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any significant differences between actual word they produce (SW-A) and the target
words they choose (SW-T).

We analyzed each language group data set with its own regression model. We
did not statistically compare French to English due to the discrepancy of frequen-
cies between the two groups of children (the French children had more word
tokens). However, we descriptively discuss the difference(s) between the French
and English language groups. Number of CV, CVC, and CVCV syllable structures
was the dependent variable. Both regression models included ‘vocabulary’,
‘child’, ‘spontaneous word measure’ (i.e., SW-T vs. SW-A), ‘syllable structure’,

Figure 1: Overview of Word Types and Tokens for French-learning children.
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and ‘interaction of spontaneous word measure by syllable structure’ as fixed
effects.

Table 2 displays regression results. To test the overall effect of fixed factors
in a generalized linear regression effect model we ran an F-test. Results indicated
that within their own language group, the French- and English-learning children
were not significantly different from one another in patterns of syllable struc-
ture use: French children, F (1, 87) = 1.953, p = 0.166, English-learning children,
F (1, 93) = 2.027, p = 0.158. However, there were different outcomes across the
two language groups.

Figure 2: Overview of Word Types and Tokens for English-learning children.
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French English

Estimatea SE z value p Estimatea SE z value p

(Intercept) 7.141 0.334 5.88 <0.001 4.313 0.342 4.28 <0.001
Vocabulary 1.094 0.011 8.10 <0.001 1.050 0.008 6.28 <0.001
Child

EMM/NAT 0.702 0.253 −1.40 0.162 0.706 0.244 −1.42 0.154
Spontaneous Word measure (SW)

SW-T 0.643 0.389 −1.14 0.256 0.250 0.390 −3.56 <0.001
syllable

CVC 0.035 0.500 −6.70 <0.001 0.066 0.458 −5.95 <0.001
CVCV 1.484 0.388 1.02 0.31 0.322 0.383 −2.95 0.003

SW:syllable
SW-T:CVC 5.842 0.660 2.67 0.008 50.451 0.613 6.39 <0.001
SW-T:CVCV 1.867 0.547 1.14 0.254 3.633 0.559 2.31 0.021

a exponential estimate. Note: The intercept represents the reference condition: the child was BAP, the American child was GEO, spontaneous word measure was
SW-T, and syllable structure was CV.

Table 2: Results of generalized linear effects regression on French and English SW-T and SW-A word structures.
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The two French-learning children showed no significant difference between SW-
T and SW-A for syllable structures, F (1, 87) = 1.290, p = 0.259. The children showed
a significant interaction of syllable structures (CV, CVC, and CVCV) with differ-
ences between SW-T and SW-A, F (1, 87) = 4.193, p = 0.018. Pairwise contrasts
showed that the children’s actual productions (i.e., SW-A) of early words included
significantly more CV (z = 6.703, p < 0.001) and CVCV (z =−5.800, p < 0.001)
structures. SW-T included significantly more CV (z = 2.130, p = 0.033) and CVCV
(z =−2.599, p = 0.009) structures. Relative to Hypothesis 1, the French group can
be seen as dominantly choosing SW-T that were not different from their own capaci-
ties for production (i.e., SW-A) as illustrated by the lack of significant difference
between SW-T and SW-A patterns.

Relative to the numbers of CV, CVC, and CVCV syllable structures in both SW-
A and SW-T, French-learning children showed significantly more CV than CVC
structures (z = –6.670, p < 0.001). However, the numbers of CV and CVCV struc-
tures were not significantly different from each other (z = 0.990, p = 0.320).

In contrast, both English-learning children showed a significant difference in syl-
lable structures between SW-T and SW-A, F (1, 93) = 12.648, p < 0.001. This result
indicates that their choices of words to say (i.e., SW-T) showed differences from their
actual productions (SW-A) of those words. For these two children, there was a sig-
nificant interaction of syllable structures with differences between SW-T and SW-
A, F (1, 93) = 23.209, p < 0.001. Pairwise contrasts showed that CV word forms
occurred significantly more in their actual productions (SW-A) than in their word
targets, (SW-T) (z = 3.556, p = 0.001). Conversely, CVC word forms occurred sig-
nificantly more in SW-T than in the children’s SW-A (z = –2.535, p = 0.003). For
example, the children’s actual production (SW-A) was likely /bʊ/ for their SW-T
form “book (/bʊk/)”. Final consonant deletion is very frequent in this developmental
period (Kim and Davis 2015), likely contributing to the production of CVs in these
English-learning children’s SW-A. Relative to Hypothesis 1, this result indicates that
children are showing significant differences between their actual productions (SW-A)
and their word targets (SW-T). They are using CV structures in SW-A (likely consist-
ent with use of final consonant deletion). They are producing more targets with CVC
and CVCV forms consistent with patterns that are more (CVC) and less (CVCV) fre-
quent respectively in their ambient language input.

Relative to the frequency of CV, CVC, and CVCV syllable structures of for both
SW-A and SW-T words, English-learning children showed significantly more CV
structures than CVC (z = –5.900, p < 0.001) and CVCV structures (z = –6.670, p <
0.001). French-learning children showed comparable frequencies of CV and
CVCV forms, whereas English-learning children demonstrated dominantly CV struc-
tures over CVCV. This result indicate a role for ambient-language input, as French
has a higher number of CVCV forms (Rousset 2004).

3.3 Labial place of articulation

The second hypothesis articulated in section 1 stated that children will choose words
to say that have labial consonants in word initial position, and that they will not show
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any significant differences between actual word they produce (SW-A) and the target
words they choose (SW-T).

Regression models for both French and English learning children included
‘vocabulary’, ‘child’, ‘spontaneous word measure’ (SW-T vs. SW-A), ‘place’
(labial vs. coronal vs. dorsal), as well as an interaction term: ‘spontaneous word
measure’ by place as fixed effects. An F-test evaluated the overall effect of fixed
factors in these regressions (see Table 3).

Results indicated no significant difference between the two French children’s
patterns, F (1, 279) = 1.919, p = 0.167. In contrast, there was a significant difference
between the two English children, F (1, 297) = 4.529, p = 0.03, indicating that the
English-learning children showed individual differences from one another relative
to use of labial place of articulation in initial position in contrast with their syllable
structure results.

The goal of the analysis of labial place of articulation in initial position was to
evaluate the hypothesis that children choose words to say that contain more initial
labials because labial frequency is higher in early child sound inventories (Vihman
1992), thus within their capacities. We analyzed the data in each language group
with its own regression model relative to testing the place of articulation hypothesis.
The results of the regressions including exponential estimate and statistics are pre-
sented in Table 4. In this analysis, the dependent variable was the frequency of
labial place of articulation sounds in word initial position.

Within language groups, the three phonological dimensions of place of articula-
tion were significantly different for both French-learning (F (1, 279) = 20.643, p <
0.001), and English-learning children (F (1, 297) = 7.640, p < 0.001) (see Table 3).
In both language groups, labials were significantly more frequent than dorsals, but
there was no significant difference between labials and coronals (see Table 4). The
differences between SW-T and SW-A for place of articulation characteristics were
not significant for either French-learning (F (1, 293) = 0.051, p = 0.822) or
English-learning children (F (1, 297) = 0.161, p = 0.690). Relative to evaluating
Hypothesis 2, significant differences between dorsals and both coronals and labials
indicates that for both these places of articulation in word initial position, the children

French English

df1 df2 f p df1 df2 F p

(Intercept) 1 279 17.011 <0.001 1 297 0.707 0.014
Vocabulary 1 279 56.040 <0.001 1 297 46.981 <0.001
Child 1 279 1.917 0.167 1 297 4.529 0.034
spontaneous word measure 1 279 0.051 0.822 1 297 0.161 0.689
Place 2 279 20.643 <0.001 2 297 7.640 <0.001
SW:place 2 279 0.084 0.920 2 297 0.270 0.764

Table 3: Results of F-test to examine overall effect of fixed factors for regressions in
both French and English.
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French English

Estimatea SE z value P Estimatea SE z value p

(Intercept) 1.374 0.333 4.12 <0.001 0.261 0.310 0.84 0.400
Vocabulary 0.099 0.013 7.49 <0.001 0.054 0.008 6.85 <0.001
Child
EMM/NAT −0.374 0.270 −1.38 0.170 −0.484 0.227 −2.13 0.033
Spontaneous Word measure (SW)
SW-T 0.093 0.413 0.22 0.820 −0.142 0.354 −0.40 0.689
Place

coronal −1.100 0.428 −2.570 0.010 −0.484 0.358 −1.35 0.177
dorsal 0.683 0.456 −5.790 <0.001 −1.334 0.381 −3.50 <0.001

SW:place
SW-T:coronal −0.211 0.590 −0.36 0.720 0.243 0.504 0.48 0.630
SW-T:dorsal −0.104 0.634 −0.16 0.870 −0.314 0.535 −0.59 0.556

a exponential estimate. Note: The intercept represents the reference condition: the French child was BAP, the American child was GEO, spontaneous word measure
was SW-T, and place was labial. Each term was compared to the reference condition.

Table 4: Results of generalized linear effects regression on the number of sounds based on place of articulation between SW-T and
SW-A in French and English.
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are choosing words to say that fit their production system capacities. Both coronals
and labials are frequent in early sound inventories in comparison to dorsal place of
articulation (Davis et al. 2002). However, these results do not support a unique
outcome for only labial place of articulation in word-initial position as was predicted
in Hypothesis 2.

3.4 Summary of Statistical Results

We analyzed French- and English-learning children’s data independently with their
own regressions, due to the discrepancy in token frequencies between the two lan-
guage groups. We then compared pairs of regressions descriptively between the
French and English language groups for syllable structures (Hypothesis 1) and
place of articulation in initial position (Hypothesis 2) dimensions. Overall, within
each language group, French and English children were not significantly different
from one another in patterns of syllable structure use (i.e., there were no significant
individual differences between the two children within each language).

Across language groups, descriptive comparisons indicated that French and
English children showed different patterns for syllable structures. French children
showed no significant difference between SW-T and SW-A for CV, CVC, and,
CVCV structures. This result for the French-learning children confirms Hypothesis
1 that the children were actually producing (SW-A) the syllable shape dimension
of target words (SW-T) with no significant differences.

In contrast, English-learning children showed a significant difference between
SW-T and SW-A for CV and CVC structures but not for CVCV structures. For
these English-learning children, CVs were significantly more frequent in their
actual productions (i.e., SW-A) than in their word targets (i.e., SW-T). In contrast,
CVCs were significantly more frequent in their SW-Ts (word targets) than in SW-
As (actual productions). This result for the English-learning children rejects
Hypothesis 1. The English-learning children were choosing to say more diverse
word targets (i.e., CVC) respectively than their actual production capacities (i.e.,
CV). However, for CVCV word structures, the lack of significant difference
between SW-T and SW-A would confirm Hypothesis 1 and indicate that children
are selecting CVCV word targets to say that are within their production capacities.
Examples of these types of word forms in this period might include mama, daddy,
or baby, where the SW-T would match the children’s production capacities.

For the dimension of labial place of articulation in word-initial position
(Hypothesis 2), the two French children were not significantly different from each
other whereas the two English-learning children showed significantly different
results (i.e., individual differences) for this analysis. The frequencies of the three
‘places of articulation’ in initial position were significantly different for both
French and English-learning children. Both language groups showed a similar
pattern of difference across the three place of articulation dimensions. For both
groups, labials were most frequent, even though English labials were not significantly
more frequent than English coronals. These results in both languages might confirm
Hypothesis 2 as indicating that children choose words to say that have labial
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consonants in word initial position. The children are choosing words to say that fit
their production system capacities. Relative to the finding of no significant difference
between labials and coronals in English, both coronals and labials are frequent in
early sound inventories in comparison to the dorsals (Davis et al. 2002). However,
these results do not support a unique outcome for only labial place of articulation
in word-initial position in English, as had been predicted in Hypothesis 2.

4. DISCUSSION

The goal of this preliminary study of four children in two language environments was
to consider relationships between children’s phonological capacities and the words
they choose to say in the first-50-word phase of child language acquisition. To evalu-
ate the generality of children’s earliest output patterns relative to the potential inter-
faces of phonological capacities with lexical ‘selection’ of word targets to say, we
compared French and English-learning children. Syllable structures (Hypothesis 1)
and labial frequency in word-initial position (Hypothesis 2) were analyzed to
compare potential ‘selection’ in this period across the two language groups. These
two properties can potentially discriminate French and English-learning children’s
patterns, evaluating a role for ambient-language input in the words children choose
to say relative to the issue of ‘selection’.

To evaluate lexical selection, word targets the children attempted (i.e., SW-T)
were compared with their actual productions of those targets (i.e., SW-A). In this
way, we could evaluate whether they were actually producing syllable structures
and segmental patterns that matched the patterns found in their word targets. If
they were, we could infer that the children were showing evidence of choosing
word targets to say that matched their own production system capacities (i.e., ‘selec-
tion’). Alternatively, were the children selecting word targets with diverse sound pat-
terns and syllable shapes that did not take into account their own abilities to produce
the sounds and syllable shapes in those word targets? That outcome would support
the conclusion that the children were saying words with a broader set of phonological
properties not significantly related to their own production capacities.

Why does this question matter? The larger context of this study centers on the
potential for a relationship between children’s phonological capacities and the
words children are choosing to say in their functional output in this earliest period
of language acquisition. If children demonstrate ‘selection’ in their spontaneous
word targets, we have predicted a lack of significant differences in syllable structures
and place of articulation between their target words and their actual production pat-
terns for those words. Lack of ‘selection’ predicts a lack of significant associations in
syllable structures and place of articulation between SW-T and SW-A. ‘Selection’
indicates that phonological capacities and the emerging lexicon are associated.
Lack of selection indicates that they are more autonomous from one another in
early development. This question has potential to influence our understanding of
the typical course of acquisition of phonological and vocabulary aspects of language
across this earliest period.
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What do the results obtained here tell us? As a background issue, neither lan-
guage group showed significant within-language individual differences from one
another in their patterns of syllable structure use. However, differences in syllable
structures produced across the two language groups were evident. The French-learn-
ing children showed no significant difference between SW-T and SW-A patterns for
CV, CVC, or CVCV structures, confirming Hypothesis 1 and indicating that these
two French-learning children were selecting words to say that matched their own cap-
acities for actually producing syllable shapes. Overall, the French children produced
more CV than CVC words. They did not show a significant difference between CV
and CVCV words. This finding suggests a role for ambient-language input, as French
shows both more open syllables (Delattre 1965) and more disyllables than English
(Rousset 2004).

The two English-learning children showed significant differences between SW-
T and SW-A for CV and CVC but not for CVCV structures. They produced signifi-
cantly more CV structures in their SW-A. In contrast, there were significantly more
CVC structures in their SW-T. Relative to raw frequencies, English-learning chil-
dren’s CV words were significantly more frequent than either CVCs or CVCVs.
This difference between SW-A and SW-T in the English-learning children may
relate to two factors: the dominance of CVC structures in English word targets
(Roberts 1965) and final consonant deletion in children in this developmental
stage (e.g., Kim and Davis 2015). This outcome does not confirm Hypothesis 1
for CV or CVC forms. There were significant differences in the expected direction
relative to children’s phonological capacities: more CVs in their SW-A and more
CVCs in their SW-T. In contrast, for CVCV structures, the English-learning children
did not show significant differences between SW-A and SW-T, confirming
Hypothesis 1 for this syllable shape. Importantly, CVCVs fall within children’s
reported phonological capacities in this developmental period and also may be
found in a number of early word targets in the first 50 word period (e.g., mama,
baby) indicating an association between the two syllable shapes for these English-
learning children.

For the labial place of articulation in word-initial position tested in Hypothesis 2,
in both language groups, labials were more frequent than coronals and dorsals, but
there was no significant difference between labials and coronals in English.
Relative to evaluating Hypothesis 2, the finding that labials and coronals could not
be distinguished, as they showed non-significant differences from one another, indi-
cates that for both of these places of articulation in word-initial position, the English-
learning children are choosing words to say that fit their production system capacities.
Both coronals and labials are frequent in early sound inventories (Davis et al. 2002).
However, these results do not support a unique outcome for only labial place of
articulation in word-initial position, as we did not predict more frequent coronal
use in Hypothesis 2.

The low use of dorsals is consistent with reports of low dorsal use in early inven-
tories (Stoel-Gammon, 1985). Dorsals were produced less frequently in this earliest
period in both SW-A and SW-T. For place of articulation in initial word position,
these results indicate that children may be choosing to say word targets that are
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consistent with their place of articulation capacities, as has been reported in a number
of studies of this earliest period of word use. Thus, the place of articulation results for
these two languages provide more straightforward evidence for ‘selection’ in this
earliest period than was found for syllable-shape properties.

4.1 Clinical implications

Chronologically older children functioning developmentally in this early period of
language acquisition (i.e., a child may be five years old chronologically but produ-
cing vocal output comparable to 12–15-month-olds developmentally) frequently
need intervention to achieve age-appropriate outcomes or to achieve maximal func-
tional communication. These outcomes could help interventionists to consider whether
to focus on phonological or vocabulary capacities in intervention. Children with
delayed or disordered acquisition of the phonological and/or vocabulary aspects of
language may persist in use of language output that is characteristic of this early
first 50-period; low growth in vocabulary and/or immature production patterns.
Consideration of patterns of development in children developing typically can
provide a needed backdrop to understanding the appropriate focus of intervention
for these children. If early patterns of vocabulary words children choose to say are
founded largely within a child’s phonological production capacities, then interven-
tion should emphasize awareness of production system capacities in choosing inter-
vention targets to facilitate vocabulary growth. Alternatively, if vocabulary choice
factors dominate from the onset of word use, then vocabulary growth should be
the focus, without pursuing direct intervention for phonological accuracy. These
results for syllable shapes and place-of-articulation properties in word-initial position
generally support the use of word stimuli containing open CV syllables and labial or
coronal place of articulation, as founded on children’s own production capacities.
CVCV forms may also be within the children’s capacities. Dorsal word targets
would likely be less effective. This question should be explored further in interven-
tion studies with clients functioning in this developmental age range.

4.2 Study limitations/directions for future research

We tested the hypotheses in this study to evaluate the potential for ‘selection’ in the
words children choose to say in the earliest period of word use in language acquisi-
tion. However, the number of children studied is small; results should be confirmed in
a larger cohort and in differing language pairs to consider the generality of these find-
ings more broadly. In addition, because the analyses were completed with existing
data, the differences in analysis procedures in the two language groups (i.e., the
number of tokens analyzed) precluded more rigorous quantitative testing of cross-
language similarities and differences. To consider cross-language differences, the
hypotheses were focused on two potential aspects of difference between English
and French in this early phase, limiting the number of factors affecting word
choice to syllable shapes and place of articulation in word-initial position. In contrast
to this preliminary cross-language study, investigation of a larger cohort in a single
language would permit consideration of more of the potentially relevant phonological
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factors that might go into ‘selection’ for word choices, including manner of articula-
tion and vowels. It is also possible that children’s attempts which are understood by
adults may also influence their early word choices. Future studies should also analyze
similar forms for different targets.

Due to the small number of children in each language group, cross-language dif-
ferences on this topic should be explored in larger cohorts of language pairs as well.

4.3 Summary

Hypothesis 1 centred on syllable structure comparisons of target words with actual pro-
ductions. CV forms are highest in these four children’s SW-A in both languages. CVCV
forms are somewhat more frequent in the two French children’s SW-A, perhaps related
to the frequency of multi-syllables in their ambient-language input. The English-learn-
ing children show lower frequency of CVC’s in their actual output (SW-A), likely
related to the frequent occurrence of final consonant deletion at this earliest stage.
Relative to evaluating Hypothesis 1, the two French-learning children showed no sig-
nificant difference between SW-T and SW-A for syllable structures and can be seen
as dominantly choosing words to say that were not different from their own capacities
for production. Both English-learning children, in contrast, showed a significant differ-
ence in syllable structures between SW-T and SW-A indicating that their choices of
words to say showed differences from their actual productions of those words. This
finding would connote a vocabulary orientation at the level of syllable structures; the
English-learning children were choosing words to say with syllable structures
(CVCs) that were more complex than they could actually produce. This strategy empha-
sizes choosing words to say that express the ideas the children wish to communicate, not
selecting words based on internal-production-system restrictions.

Relative to Hypothesis 2, a comparison of SW-T and SW-A productions more
strongly supports an interpretation of phonological ‘selection’ of word targets con-
taining labials and coronals by these four children in two language groups during
their earliest period of word use.

Overall, analysis of spontaneous word use in a functional communication environ-
ment did not produce a clear answer on the presence of ‘selection’ that was consistent
across languages or across phonological dimensions tested. Ambient-language input
affected the interpretation of the results. In addition, while the children’s actual capaci-
ties were clear (i.e., labial and coronal CVs dominated in both languages, their relation-
ship with their word target patterns relative to ‘selection’ was not consistent. There
were differences in syllable structure findings between the two language groups,
while segmental findings supported a ‘selection’ hypothesis for place of articulation
in word-initial position (albeit for labials and coronals, not for labials alone).

REFERENCES

de Boysson-Bardies, Bénédicte, Marilyn M. Vihman, Liselotte Roug-Hellichius, Catherine
Durand, Ingrid Landberg, and Fumiko Arao. 1992. Material evidence of infant selection

574 CJL/RCL 63(4), 2018

https://doi.org/10.1017/cnj.2018.11 Published online by Cambridge University Press

https://doi.org/10.1017/cnj.2018.11


from the target language. In Phonological development, ed. Charles A. Ferguson, Lise
Menn, and Carol Stoel-Gammon, 369–392. Parkton: York Press.

Davis, Barbara L., Peter F. MacNeilage, and Christine Matyear. 2002. Acquisition of serial
complexity in speech production: A comparison of phonetic and phonological approaches
to first word production. Phonetica 59(2): 75–107.

Davis, Barbara L., Suzanne van der Feest, and Hoyoung Yi. 2018. Phonological versus lexical
factors: Selection and avoidance in early word forms? Journal of Child Language, in
press.

Delattre, Pierre. 1965. Comparing the phonetic features of English, French, German and
Spanish. Heidelberg: Julius Groos Verlag.

Ferguson, Charles A., and Carol B. Farwell. 1975. Words and sounds in early language acqui-
sition. Language 51(2): 419–439.

Fournier, David A., Hans. J. Skaug, Johnoel Ancheta, James Ianelli, Arni Magnusson, Mark N.
Maunder, Anders Nielsen, and John Sibert. 2012. AD Model Builder: Using automatic
differentiation for statistical inference of highly parameterized complex nonlinear
models. Optimization Methods and Software 27(2): 233–249.

French, Norman, Charles Carter, andWalter Koenig. 1930. The words and sounds of telephone
conversations. Bell System Technical Journal 9(2): 290–324.

Gildersleeve-Neumann, Christina, Barbara L. Davis, and Peter F. MacNeilage. 2013. Syllabic
patterns in the early vocalizations of Quichua children. Applied Psycholinguistics 34(1):
111–134.

Guidubaldi, John, Jean Newborg, John R. Stock, John Svinicki, and Linda Wneck. 1984.
Battelle Developmental Inventory. Allen, TX: DLM Teaching Resources.

Kent, Raymond D., and Harold R. Bauer. 1985. Vocalizations of one-year-olds. Journal of
Child Language 12(3): 491–526.

Kern, Sophie, Barbara L. Davis, and Inge Zink. 2010. From babbling to first words in four lan-
guages: Common trends across languages and individual differences. In Becoming elo-
quent, ed. Francesco d’Errico and Jean-Marie Hombert, 205–232. Amsterdam: John
Benjamins.

Kim, Namhee, and Davis, Barbara, L. 2015. A Phonetic Approach to Consonant Assimilation
in Early Words, Infant Behavior and Development 40, 193–203.

Ladefoged, Peter, and Ian Maddieson. 1996. The sounds of the world’s languages. Oxford:
Blackwell.

Lee, Soyoung, Barbara L. Davis, and Peter F. MacNeilage. 2007. ‘Frame Dominance’ and the
serial organization of babbling, and first words in Korean-learning infants. Phonetica 64
(4): 217–236.

Leonard, Laurence B., Richard Schwartz, Barbara Morris, and Kathy Chapman. 1981. Factors
influencing early lexical acquisition: Lexical orientation and phonological composition.
Child Development 52(3): 882–887.

MacNeilage, Peter F., Barbara L. Davis, Ashlynn Kinney, and Christine L. Matyear 2000. The
motor core of speech: A comparison of serial organization patterns in infants and lan-
guages. Child Development 71(1): 153–163.

Marchello-Nizia, Christiane. 2011. Le français. In Dictionnaire des langues du monde, ed.
Emilio Bonvini, Joëlle Busuttil, and Alain Peyraube, 575–582. Paris: PUF.

Mines, M. Ardussi, Barbara F. Hanson, and June E. Shoup. 1978. Frequency of
occurrence of phonemes in conversational English. Language and Speech 21(3):
221–241.

Munson, Benjamin, Jan Edwards, and Mary E. Beckman. 2011. Phonological representations
in language acquisition: Climbing the ladder of abstraction. In The Oxford handbook of

575DAVIS ET AL.

https://doi.org/10.1017/cnj.2018.11 Published online by Cambridge University Press

https://doi.org/10.1017/cnj.2018.11


laboratory phonology, ed. Abigail Cohn, Cécile Fougeron, and Marie K. Huffman, 288–
309. Oxford: Oxford University Press.

New, Boris, Marc Brysbaert, Jean Veronis, and Christophe Pallier. 2007. The
use of film subtitles to estimate word frequencies. Applied Psycholinguistics 28(4):
661–677.

Pierrehumbert, Janet B. 2001. Lenition and contrast. In Frequency and the emergence of lin-
guistic structure, ed. Joan L. Bybee and Paul J. Hopper, 137–158. Amsterdam: John
Benjamins.

Roberts, Aaron Hood. 1965. A statistical linguistic analysis of American English. The Hague:
Mouton.

Rose, Yvan, Brian MacWhinney, Rodrigue Byrne, Gregory Hedlund, Keith Maddocks, Philip
O’Brien, and Todd Wareham. 2006. Introducing Phon: A software solution for the study
of phonological acquisition. In Proceedings of the 30th Annual Boston University
Conference on Language Development, ed. David Bamman, Tatiana Magnitskaia and
Colleen Zaller, 489–500. Somerville, MA: Cascadilla Press.

Rousset, Isabelle. 2004. Structures syllabiques et lexicales des langues du monde. Données,
typologies, tendances universelles et contraintes substantielles. Thèse de doctorat,
Université Stendhal-Grenoble III.

Sander, Eric. 1972. When are speech sounds learned? Journal of Speech and Hearing
Disorders 37(12): 55–63.

Schwartz, Richard, and Laurence Leonard. 1982. Do children pick and choose? An examin-
ation of phonological selection and avoidance in early lexical acquisition. Journal of
Child Language 9(2): 319–336.

Schwartz, Richard G., Laurence B. Leonard, Diane M. Frome Loeb, and Lori A. Swanson.
1987. Attempted sounds are sometimes not: An expanded view of phonological selection
and avoidance. Journal of Child Language 14(3): 411–418.

Stoel-Gammon, Carol. 1985. Phonetic inventories, 15–24 months: A longitudinal study.
Journal of Speech and Hearing Research 28(4): 505–512.

Stoel-Gammon, Carol. 2011. Relationships between lexical and phonological development in
young children. Journal of Child Language 38(1): 1–34.

Stokes, Stephanie. 2010. Neighborhood density and word frequency predict vocabulary size in
toddlers. Journal of Speech, Language, and Hearing Research 53(3): 670–683.

Stokes, Stephanie. 2014. The impact of phonological neighborhood density on typical and
atypical emerging lexicons. Journal of Child Language 41(3): 634–657.

Storkel, Holly L. 2009. Developmental differences in the effects of phonological, lexical
and semantic variables on word learning by infants. Journal of Child Language 36(2):
291–321.

Storkel, Holly, and Seung Yong Lee. 2011. The independent effects of phonotactic probability
and neighborhood density on lexical acquisition by preschool children. Language and
Cognitive Processes 26(2): 191–211.

Vihman, Marilyn M. 1992. Early syllables and the construction of phonology. In Phonological
development: Models, research, implications, ed. Charles A. Ferguson, Lise Menn, and
Carol Stoel-Gammon, 393–422. Parkton, MD: York Press.

Vihman, Marilyn M. 2016. Phonological templates in development. In Oxford Research
Encyclopedia of Linguistics, ed. Mark Aronoff. Oxford: Oxford University Press. doi
<10.1093/acrefore/9780199384655.0.13.99>

Vihman, Marilyn M., andWilliam Croft. 2007. Phonological development: Toward a “radical”
templatic phonology. Linguistics 45(4): 683–725.

576 CJL/RCL 63(4), 2018

https://doi.org/10.1017/cnj.2018.11 Published online by Cambridge University Press

https://doi.org/10.1017/cnj.2018.11


Vihman, Marilyn M., Charles A. Ferguson, and Mary Elbert. 1986. Phonological development
from babbling to speech: Common tendencies and individual differences. Applied
Psycholinguistics 7(1): 3–40.

Waugh, Linda R., and Monique Monville-Burston. 2011. French. In The world’s major
languages, ed. Bernard Comrie. 171–196. London: Routledge.

APPENDIX

Age in
months

#
Word

#
Word

CV CVC CVCV

Child Types Tokens Target Actual Target Actual Target Actual

GEO 11 2 2 1 1 0 0 1 1
12 4 12 3 3 2 0 7 8
13 5 3 0 2 2 0 0 1
14 7 17 0 6 6 0 0 0
15 10 14 9 8 0 0 3 3
17 20 77 11 44 29 5 21 9
18 26 17 4 7 3 1 7 8
19 35 27 8 14 8 0 3 3
20 51 59 29 36 12 4 2 6

sum 65 121 62 10 44 39

NAT 11 1 1 1 0 0 0 0 0
12 10 13 1 1 3 3 5 6
14 12 5 0 4 5 0 0 0
15 19 27 1 17 19 0 1 1
16 19 1 0 1 1 0 0 0
17 21 18 0 16 15 0 0 1
18 26 30 0 24 27 0 2 4
19 50 104 8 64 57 4 7 16

sum 11 127 127 7 15 28

Appendix 1: Frequencies of English Word forms across the period of study.
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Age in
months

#
Word
Types

# Word
Tokens

CV CVC CVCV

Child Target Actual Target Actual Target Actual

BAP 13 1 0 12 0 0 37 19
14 2 0 1 0 1 21 18
15 2 0 1 0 0 22 21
16 5 24 29 1 0 18 16
17 12 11 26 5 0 18 22
18 39 121 163 37 14 131 120

sum 277 232 43 15 247 216

EMM 10 4 0 6 7 1 1 3
11 4 2 1 0 0 0
12 5 0 0 0 12 12
13 6 0 0 0 12 11
14 7 1 9 0 54 48
15 10 26 31 5 1 7 7
16 11 3 1 0 9 3
17 14 25 28 1 0 41 35
18 25 107 140 7 3 147 116
19 42 81 96 16 9 70 62

sum 245 312 36 14 353 297

Appendix 2: Frequencies of French Word forms across the period of the study.

Labial Coronal Dorsal

Target Actual Target Actual Target Actual

CV GEO 11 36 48 62 9 29
NAT 1 62 8 61 0 1

CVC GEO 26 4 8 4 13 2
NAT 57 3 62 4 6 0

CVCV GEO 24 43 40 9 20 28
NAT 28 40 2 14 0 3

Appendix 3: Total number of Labial, Coronal and Dorsal across the sessions for
English children.
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Labial Coronal Dorsal

Child Target Actual Target Actual Target Actual

CV BAP 53 87 103 122 3 23
EMM 57 69 188 225 8 20

CVC BAP 23 8 10 2 10 5
EMM 4 1 28 5 4 8

CVCV BAP 208 175 10 39 29 3
EMM 315 245 22 47 36 4

Appendix 4: Total number of Labial, Coronal and Dorsal across the sessions for
French children.
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