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Abstract: Following a usage-based approach to language acquisition, lexically
specific patterns are considered to be important building blocks for language
productivity and feature heavily both in child-directed speech and in the early
speech of children (Arnon, Inbal & Morten H. Christiansen. 2017. The role of
multiword building blocks in explaining L1-L2 differences. Topics in Cognitive
Science 9(3). 621–636; Tomasello, Michael. 2003. Constructing a language: A usage-
based theory of language acquisition. Cambridge: Harvard University Press). In
order to account for patterns, the traceback method has been widely applied in
research on first language acquisition to test the hypothesis that children’s utter-
ances can be accounted for on the basis of a limited inventory of chunks and
partially schematic units (Lieven, Elena, Dorothé Salomo & Michael Tomasello.
2009. Two-year-old children’s production of multiword utterances: A usage-based
analysis. Cognitive Linguistics 20(3). 481–508). In the current study, we applied the
method to code-mixed utterances (n = 1,506) of three German-English bilingual
children between 2 and 4 years of age to investigate individual differences in each
child’s own inventory of patterns in relation to their input settings. It was shown
that units such as I see X as in I see aKelle ‘I see a trowel’ could be traced back to the
child’s own previous productions. More importantly, we see that each child’s
inventory of constructions draws heavily on multiword chunks that are strongly
dependent on the children’s language input situations.
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1 Introduction

Usage-based accounts of linguistic phenomena have become more and more
prevalent and perhaps nowhere more prominently so than in the study of child
language acquisition. In this study, we extend this approach to acquisition in
bilingual contexts. There is growing awareness that the usage-based approach has
much to offer to the explanation of phenomena typical of bilingualism and lan-
guage contact, including codeswitching, linguistic borrowing and change, and the
simultaneous acquisition of two languages (Backus 2014; Zenner et al. 2019). The
simultaneous use of two languages at the same time, usually referred to as
‘codeswitching’, is a prominent feature of bilingual life all over the world, and has
been investigated intensively for its sociolinguistic motivations, its linguistic
characteristics, and its implications for the mental representation of language.
These perspectives attempt to find answers to, respectively, the questions of why
people mix languages, what speech looks like when they do, and what aspects of
cognition make it possible. Mixing is so ubiquitous for bilinguals that even young
children who grow up in bilingual families in which each parent tends to keep the
languages distinct by sticking to his/her L1 only, will spontaneously produce code-
mixed utterances. This phenomenon is the subject of the current study, in which
we look at how three children, each growing up in Germany with one German- and
one English-speaking parent who keep the languages separate to different extents,
acquire their two languages. Because of the language separation in the input,
studying this kind of code-mixing in child speech will tell us something about the
balance of labor between imitation and rote learning on the one hand, and crea-
tivity and productive use of learned linguistic resources on the other hand. This in
turn will be useful in helping us understand how children build their inventory of
linguistic units. Comparing the three children, against the background of the
similarities and differences in the linguistic habits of their respective families, will
help us pinpoint the differences between them, and illuminate how individual
variation is manifested.

Individual variation between humans is evident in how they use their lan-
guage(s). It could be seen as a paradox of communication that, on the onehand,we
all have our own individual ways of talking, while on the other hand we talk
similarly enough to preclude massive misunderstanding, particularly within
communities in which we feel at home. Variation between speakers has been
observed at many levels: pronunciation peculiarities, the words we prefer, the
syntactic complexity of our utterances, our personal discourse style, etc. However,
syntax has been singled out by formalist accounts of language as a domain that is
claimed to exhibit very little variation: all L1 speakers are supposed to converge on
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the same ‘system’, and it is generally accepted that it is possible to describe a
general grammar that contains the (syntactic) rules of a particular language (e.g.,
Crain and Lillo-Martin 1999; Seidenberg 1997). We engage with this issue by pre-
senting a case study of individual variation between the three participating chil-
dren.We see it as crucial for the further development of usage-based theory thatwe
understand how variation is manifested, since it points to the dimensions that are
relatively variable in language and those that are not. In this light, syntax is an
interesting linguistic domain to look at, since, for a particular language, it is not
supposed to exhibit much variation in its underlying structure (e.g., Crain and
Lillo-Martin 1999). The usage-based approach, on the other hand, should make us
expect individual variation in the syntactic domain as well, since every language
user has an individual usage profile. However, there may be additional theoretical
reasons for expecting this variation to be seriously constrained. In this paper, we
focus on the sub-domain of syntax we refer to as ‘partially schematic construc-
tions’ (Langacker 1987); Section 2 will provide the reasons for this focus. We
analyze the partially schematic constructions in the German-English mixed ut-
terances of the children we studied, and the languages they are uttered in. We are
interested in how the differences in their respective language input influence their
construction of code-mixed utterances.

2 A usage-based perspective on language
acquisition in bilingual settings

In the following, we consider the contribution the usage-based approach offers to
the understanding of language acquisition. While the general narrative of this
contribution is fairly well known (e.g., Tomasello 2003), we specifically concen-
trate on the importance of partially schematic constructions for building a pro-
ductive grammar.

2.1 Usage-based accounts of acquisition

The usage-based approach starts out from the assumption that all human beings
build up linguistic knowledge (or ‘mental representations’, or ‘competence’) on the
basis of their experience. As knowledge is a property of the mind, it is structured
through the learning and storing skills available to the mind. These skills are
assumed to be universally shared by all human beings, so any differences are
hypothesized to be caused by differences in the experiential input and perhaps
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also by different abilities in using these domain-general skills (see Dąbrowska and
Street 2006; Kidd et al. 2018; Street andDąbrowska 2010). As for linguistic theory, a
usage-based approach implies a bottom-up account of how people establish lin-
guistic knowledge. As such, it contrasts with generative hypotheses which assume
that syntactic knowledge is innate. In the usage-based literature, linguistic
knowledge is conceptualized as an inventory of constructions (form-meaning
pairings) that are organized in a network (e.g., Bybee 2010; Culicover and Jack-
endoff 2005; Langacker 1987). This then triggers a view of how children build up
their linguistic knowledge that is very different from the generative perspective.

Usage-based work has provided evidence that children construct their gram-
matical systems in a piecemeal fashion by relying on general cognitive learning
mechanisms such as pattern finding, imitation, and the entrenchment of
frequently encountered units (Schmid 2020; Tomasello 2003). Recurrent patterns
are registered and give rise to schematization, which leads to the entrenchment of
schematic (or ‘abstract’) patterns (also referred to as ‘templates’, or simply as
‘grammatical constructions’). Though to a lesser degree than adults, young chil-
dren differ in their linguistic experiences concerning topics of conversation, the
ways their interlocutors talk, and the conversational settings they get involved in
(e.g., Cameron-Faulkner et al. 2003 on child-directed speech). Even if we ignore
such conversational variation, every interaction is unique, and therefore all chil-
dren will have different experiences with how frequently they hear particular
words and structures, how particular forms have been made salient on occasions,
how consistent or variable their input is, howmuch effort their adult caretakers put
into being clear and transparent, etc. All of this implies differences in the children’s
linguistic experiences, and this leads to differences in, for example, vocabulary
inventories, vocabulary size, grammatical proficiency, and/or discourse skills
(e.g., Bates et al. 1995; Birdsong 2016; Frank et al. 2017; Hart and Risley 1995;
Ibbotson 2019; Kidd et al. 2018).

While there are many studies documenting variation in lexical and commu-
nicative skills, the picture ismuch less clear for syntactic knowledge. Partially, this
is a matter of defining the object of study. Traditionally, syntax includes only the
fully abstract constructions we use to build utterances. However, one crucial
aspect of usage-based linguistics is its attention to lexical-syntactic hybrids,
generally referred to as ‘partially schematic constructions’. These are construc-
tions in which some of the morphemes or words are fixed (see the next section for
details), and recognizing their existence complicates the relationship between
lexicon and syntax. Any actual utterance may instantiate the productive use of a
fully schematic construction (‘syntax’), the activation of a fully memorized
expression that merely instantiates that construction (‘lexicon’), or the level in-
between that partially schematic constructions represent.While it stands to reason

322 Quick et al.



that all competent speakers of a particular language have stored the same fully
schematic constructions, and therefore share the same ‘syntactic knowledge’, it is
exactly in the inventories of these more lexically-specific constructions that a
usage-based perspective would expect to find individual variation and this, in
turn, might lead one to expect differences in the level of abstraction in the repre-
sentations of individual speakers (Dąbrowska and Street 2006).

While it is clear that the ‘final state’ of language acquisition is similar enough
across speakers that we can communicate with each other across a reasonably
wide group of speakers of the same language, how successful this communication
iswill depend on the linguistic and social knowledge that individual speakers have
built up over development (Schmid 2020). Frequency is suggested to be the most
important factor affecting both the acquisition and the processing of construc-
tions, with frequent structures acquired earlier and processed more readily (Bates
et al. 1995; Birdsong 2016). Other things being equal (e.g., the precise nature of
mappings between form and meaning), constructions with high token and high
type frequency are, typically, the first learned fully schematic constructions. High
token frequency leads to the entrenchment of frequent expressions, while high
type frequency shows the greatest affordance for generalization (such as the
transitive clause pattern in traditional grammatical description) (Ambridge and
Lieven 2015; Goldberg 1995). High frequency also leads to shared inclusion in the
inventories of all speakers, and thus to the relative absence of individual variation.

However, there is variation in the age at which children speaking the same
language show evidence of acquiring particular, fully schematic constructions.
The same holds for semantically equivalent constructions across languages. In the
case of the transitive construction, input patterns both within and across lan-
guages account for these differences (see Ambridge and Lieven 2011; Chan et al.
2009; Dittmar et al. 2008). A particular example for children learning English is the
evidence that they can generalize from transitive utterances with pronominal
subjects and novel verbs earlier than from the same sentences if they contain full
NP subjects – presumably because they hear enormous numbers of transitive
sentences with pronominal subjects in their input and therefore initially develop
more specific schemas for the transitive than the fully abstract construction. When
we look across languages, Chan et al. (2009) have shown that English-speaking
children develop the ability to understand transitive sentences with inanimate
subjects (i.e., a construction that goes beyond the canonical ‘animate agent-
transitive verb-inanimate patient’ sentences that are most frequent in their input)
earlier than both German and Cantonese speaking children. The suggested
explanation is that German allows fronting of the object which blocks earlier
abstraction of the canonical form-meaning mapping of the SVO transitive, while
Cantonese has a very high degree of subject drop, again making abstraction of the
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fully schematic construction more difficult. Thus, on the way to developing a fully
abstract representation of the transitive construction, children follow a route that
depends on the lower-scope patterns that are prevalent in their input.

2.2 Partially schematic units

There is, by now, evidence that entrenched units can be of any size and complexity
and can be schematic and/or lexically specific. This entails that there are three
types of units in the inventory of linguistic knowledge that any speaker possesses
(the totality of his or her ‘mental representation’ of language). First, there are
‘lexically-specific units’: morphemes, words, and recurrent word and morpheme
combinations such asWhat’s up?. There is a strong evidence that such multiword
units are stored and processed as lexically-specific wholes (e.g., Bannard and
Matthews 2008; Bybee and Scheibman 1999). The second type of unit is similar to
traditional syntax: fully schematic grammatical constructions such as the English
transitive (Subject-Verb-Direct Object, SVO), filled by the syntactic categories of NP
VP NP, characterized as templates that have been schematized over many in-
stantiations of specific expressions that share the same abstract structure into
which words or strings of the relevant categories (e.g., NP, VP) can be inserted.
Finally, there are units that have both lexically-specific and schematic parts,
referred to as ‘partially schematic units’, e.g., I want X. Linguistic knowledge is
therefore claimed to bemore complex than just a collection of words (lexicon) and
a set of abstract, fully schematic, grammatical patterns (syntax).Which of the three
types of unit are instantiated in a speaker’s actual utterance is, in general,
impossible to say but we may assume that any adult speaker’s inventory will be a
combination of overlapping lexically-specific units, partially schematic con-
structions and fully schematic templates (e.g., Culicover and Jackendoff 2005;
Diessel 2019; Ellis et al. 2016; Tomasello 2003; Wray 2002). How these are used in
actual utterances will depend on factors such as lexical access, conversational
priming and the degree of entrenchment of the various units in each individual’s
inventory.

Studies of early child language have shown that it is generally characterized as
highly formulaic and that novel, ‘creative’ utterances are often built with a rela-
tively small number of high-frequency frames, constructed around lexically-
specific units (e.g., Lieven et al. 1997; Theakston et al. 2012). Input plays a crucial
role as children may learn multi-word units directly from the input (e.g., ‘want
more’; Kirjavainen et al. 2009; Cameron-Faulkner et al. 2003). Evidence for this
comes from some of the errors that children make. For instance, Kirjavainen et al.
(2009) have shown that children’sme-for-I errors can be explained by the presence
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ofme before non-finite verbs in the input (e.g., ‘letme do it’ in the input gives rise to
‘me do’ in the child’s speech and ‘watchme cooking’ can give rise to ‘me cooking’).
It was also shown that this is dependent on the specific verbs that appear after ‘me’
in these complex sentences in the input. Lexically-specific units subsequently
become analyzed and form the basis for the production of partially schematic and
more complex utterances (e.g., ‘want X’, or ‘and now I want X’; e.g., Dąbrowska
et al. 2009; Diessel and Tomasello 2001). Partially schematic utterances that are
used productively may give rise to more general schematization, for instance, the
development of the category ‘noun phrase’, through the increasing schematization
of determiner, adjective and noun slots (Kemp et al. 2005; Lieven et al. 2009).

Different experiences in life and different input will lead to differences in
speakers’ inventories. Despite the fundamental patterns of a language that lin-
guists describe, there are different routes to productivity and each childwill take its
own route and building blocks (Dąbrowska 2019). By emphasizing the attainment
of abstract syntax, acquisition studies in the past have often glossed over some of
the individual variation in the development towards it (noted early by Bates et al.
1988; Bates andGoodman 1997). Like basic vocabulary, frequent syntactic patterns
tend to overlap across all individual speakers, for reasons interesting in their own
right (see below), and therefore, there will be some systematic developmental
trajectories in children’s acquisition of the syntactic aspects of a language. This
does not necessarily hold, however, for units that are less frequently employed,
such as non-basic lexicon, multi-word collocations and expressions, and also, to
some extent, partially schematic constructions (Bornstein and Putnick 2012;
Dąbrowska 2012). The ability to communicate with others, therefore, depends on
what constructions are held in common, the speakers’ ability to ‘coerce’ their
intended meaning into the constructions available in their inventory and the
hearers’ ability to conduct this process in reverse, with the aid of context (e.g.,
Ambridge and Ambridge 2020; Langacker 2009). We would argue that this ne-
cessity to use what is available in one’s inventory of constructions in order to
communicate in a timely fashion, accounts for much of code-mixing in both
children and adults and that differences between children’s inventories will arise
as a function of different input conditions.

If lexically specific units and partially schematic units are the building blocks
for children’s language development, it is important to have a reliable way of
identifying them. This, however, presents a considerable methodological chal-
lenge. The best operationalization available so far appears to be the ‘Traceback’
method which has been successfully applied in various corpus studies (Lieven
et al. 2009, 2003). The method was developed to test whether children’s linguistic
output can be attributed to a limited number of patterns which are reused with
different slot fillers and thus contribute to increasing productivity and creativity.
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The essence of the method is that lexically specific units and partially schematic
utterances are only postulated to exist in the speaker’s inventory if they can be
related (‘traced back’) to previous utterances in the recordings. To do so, all of the
utterances produced in a short test corpus are ‘traced back’ into the remaining data
set. As such, the corpus is divided into a test corpus (often the last recording
session) and a target corpus (Lieven et al. 2009). Utterances in the test corpus are
“traced back” to potential precedents in the remaining corpus, the target corpus
(Lieven et al. 2009: 583). The traceback approach is a strictly bottom-up approach
which does not assume any a priori categories and only looks at the child’s own
output. As such, it accounts for the composition of utterances by relying on pre-
viously acquiredmaterial (e.g., Koch 2019). If utterances occur verbatimpreviously
in the corpus, a lexically specific unit (or ‘chunk’) is established, e.g., I want it. If
the target utterance is matched only partially, the procedure can yield a partially
schematic unit (or ‘pattern’) such as [I want X]. The traceback method has been
adopted in a number of influential studies providing support for the assumption
that children’s creative utterances depend on the semi-formulaic reuse of language
material they have acquired and used before (e.g., Dąbrowska and Lieven 2005;
Koch 2019; Lieven et al. 2009; Miorelli 2017; Vogt and Lieven 2010). Lieven et al.
(2009) show that this creative filling of slots allows the child to gradually increase
the complexity of form-meaningmappings in their constructions. For example, the
children in this study started by using single nouns in the slots of their lexically-
specific frames but this changed with development as they added determiners and
adjectives, thus slowly building the more general and abstract category of ‘noun
phrase’. The range of slots also increased, for instance, to sub-categories of verb
phrase (e.g., X-ing, X-ed). The authors suggested that the re-use of previously
entrenched schemas provides the building blocks both for momentary conversa-
tional creativity (e.g.,Water bloomed these flowers, I’m going to die you, Bowerman
1981) and for language development.

So far, the traceback method has beenmainly applied to monolingual corpora
(mostly English but also to German [Koch 2019] and Italian [Miorelli 2017]), but
recently a number of studies have used variants of the traceback method to
investigate child bilingual code-mixing (e.g., Quick et al. 2018a, 2019).

3 Bilingual acquisition and code-mixing

Bilingual children develop along the same lines and follow the same universal
pathways as all other children; yet they also differ from most of the children
studied in the language acquisition literature by virtue of experiencing life through
two languages (e.g., De Houwer 1990; Petitto et al. 2001). While some families
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strictly adhere to the OPOL (One Parent-One Language) regime, in other families
parents use both languages and engage in code-mixing. Depending on their ex-
periences in and out of home, some children have balanced experience with both
languages, while for others, exposure and use may be skewed towards one lan-
guage, to a larger or smaller extent, and this balancemay shift over time. All of this
potentially affects how the children acquire each language, and therefore also how
their inventories of constructions develop.

There is an extensive tradition of research on children’s code-mixing, much of
it done within a formal linguistic perspective. The approach to investigating code-
mixing has been to categorize the various types of mixing and to derive from this
the universal grammatical or structural principles thatmight underliemixing (e.g.,
Cantone 2007). Researchers working within a generative framework have, for
example, tended to focus on the role of asymmetry between the languages, one
being the dominant language for the speaker, and on functional elements
(i.e., grammatical morphemes; e.g., Bernardini and Schlyter 2004; Petersen 1988).
In mixed phrases, functional elements tend to be from the dominant language.
Asymmetry between the speaker’s two languages is a hallmark of studies on codes-
mixing more broadly, as one common type is the insertion of content words from
an embedded language into utterances that follow a grammatical frame from a
matrix language (see also Myers-Scotton 1997).

Recently, some studies have applied a usage-based perspective to the analysis
of code-mixing in the output of bilingual children (e.g., Quick et al. 2018a, 2018b).
Again most of the cases concern children growing up in OPOL (One parent – One
language) families, in which each parent addresses the child in their L1. This is an
interesting issue because, despite the fact that children may be influenced in the
degree to which they code-mix depending on whether there is a lot of code-mixing
in their environment, many of their actual code-mixed utterances are likely to be
‘creative’, in the sense of constructed ‘on the fly’. This then gives a unique insight
into the relationship between the learning of entrenched patterns and their
employment in the construction of novel utterances. Despite parental guidance
aimed at keeping languages separate, children have been found to produce code-
mixing often, and to do so mainly in partially schematic units. The predominant
pattern confirmed the findings of the general literature on adult code-mixing (e.g.,
Myers-Scotton 2002): a word from one language fills the open slot in a partially
schematic unit from the other language (Quick et al. 2018a, 2019). Quick et al. 2018a
analyzed the German-English code-mixing of a German-English-Spanish trilingual
child and found that 60% of all code-mixed utterances were structured around a
partially schematic unit with the open slotfilled by aword from the other language,
e.g., this is X : this is kaputt ‘this is broken’. Since monolingual utterances were
shorter and less complex (evenwith single-word utterances excluded), the authors
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suggested that code-mixing in partially schematic units functioned as a gateway to
the acquisition of utterances of greater length and complexity in much the same
way as suggested by Lieven et al. (2009) for monolingual children. The degree to
which this is facilitated by typological similarity was addressed in Gaskins et al.
(2019). In the Gaskins study, these findings regarding partially schematic units
were replicated with bilingual children whose languages were less similar:
English-Polish and English-Finnish. The bilingual children’s code-mixed utter-
ances also consisted to a large extent (between 61 and 63%) of partially schematic
units hosting an other-language word, which contributed to the greater lengths
and complexities of these mixed utterances compared to monolingual ones.

Building on the demonstrated importance of lexically specific units and
partially schematic utterances in early child language, we further explore their role
in the code-mixed utterances of bilingual children. Specifically, wewill investigate
whether or not code-mixed utterances reflect the different input conditions for the
two languages. For the purpose of the present study, we used a variant of the
traceback method to trace the children’s reuse and development of lexically-
specific and code-mixed utterances from their own previous utterances and the
way in which this reflected the input situations in which they were learning their
languages.

On the basis of the above, we expected the following differences to emerge
from our analysis of code-mixing in the language use of the three bilingual
children:
1. Since each child has a different input setting in terms of parental language

distribution and language use, we expect that this will be reflected in the
distribution of languages in the children’s output: the more children hear a
language the more often they will use it. Accordingly, children with roughly
balanced input should not show these biases; This will bemeasured in terms of
the relative number of monolingual and code-mixed utterances and of utter-
ance lengths (MLU).

2. Concerning code-mixing, the language that enjoys the greater input should
featuremore often in the lexically specific parts of a code-mixed utterance, e.g.,
if German is more frequent in the input of a child we expect German partially
schematic units to be better entrenched for that child, and code-mixed utter-
ances to more often contain partially schematic units in which the lexically-
specific part is German, e.g., wir bauen a room ‘we build a room’ based on the
partially schematic unit wir bauen X ‘we build X’ (from the data of one child,
Silvie, at age 3). This will be measured through the number of partially sche-
matic units in each code-mixed utterance and the language the partially
schematic units appear in, again using a variant of the traceback method.
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3. If children experience a shift in their input settings this should be reflected both
in the relative use ofmonolingual utterances and in the relative balance of their
two languages in their partially schematic constructions.

4 Method

Three German-English bilingual children, Silvie, Lily and Fion, were included in
the study. All three grew up with one parent who was a L1 speaker of German and
the other a L1 speaker of English, all were living in aGerman city, and all grewup as
German-English simultaneous bilinguals from birth. Despite these similarities,
their input situation differed a lot.

Silvie was the only child of an English-speaking mother and a German-
speaking father. Her mother was Silvie’s only source of English and when the
mother addressed Silvie directly she used English. Silvie also heard her mother
speak German when the father was around or when they were outside their home
environment and thus she knew that the mother understood and spoke German
perfectly well. Additionally, the parents also converged on German as the family
language since the father’s proficiency in English was rather limited. As such,
Silvie’s only input in English came fromhermotherwhen shewas alonewith her or
when she was addressed directly by her mother. Her German input on the other
hand, came from multiple sources, such as the father, kindergarten, social envi-
ronment and even her mother when she talked to the father. Silvie’s mother stayed
home with her child during the first, and most of the second, year and during this
time Silvie was mainly exposed to English during the day. However, from
18 months onwards Silvie’s input situation changed as she started attending a
German kindergarten for 45 h per week and was mostly exposed to German from
that time on. In short, Silvie’s input situation was very German biased. The re-
cordings were all done at home during daily routine situations, such as play time,
meal situations or reading books when both parents were present. The recordings
covered a span of 18 months, starting at the age of 2;4 until she was 3;9, averaging
to about 2.5 h of recorded data per week (about 20 session each month) and a total
of 38,220 utterances.

Our next child, Lily, was the second child of a German-English couple; her
brother was two years older. Just like in Silvie’s case, themother was the English L1
speaker and the father was a German L1 speaker. However, since both parents
spoke each other’s language very well, they did not settle on a family language but
instead used both German and English interchangeably. Lily’s brother was also
raised as a simultaneous bilingual and so he provided further input in German,
English and occasionally in code-mixed speech. Lily stayed home during the first
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year with her English-speaking mother and entered a German kindergarten at the
age of 18 months for most of the day. Although Lily’s input situation resembles
Silvie’s, her home language distribution was much more balanced. Her data
covered a span of 19 months (2;3 to 3;10), and consisted of spontaneous in-
teractions made during play situations, meals, or bedtime, mostly with both par-
ents present. The parents recorded Lily at rather infrequent intervals, on average
1 h perweek, leading to large differences in the amount of data for eachmonthwith
23,667 utterances entering the analyses.

The third child, Fion, has a mother who is a L1 speaker of German and a L1
English-speaking father. Similar to Lily, both parents spoke the L2 language quite
well and they were very inconsistent in their use of their mother tongues. Fion also
had an older brother and the parents and brother sometimes produced code-mixed
utterances. Initially, Fion was exposed to German for most of the day, the mother
stayed home with him for the first months of his life and the family lived in
Germany. Fion entered a German daycare at the age of 19 months for 4 h a day and
later from 24 months onwards, he went to a German-speaking kindergarten for 6–
8 h per day. Until the age of three years, Fion’s major input was German, therefore,
but, unlike the other twoparticipants, Fion’s input situation changed after his third
birthday with a shift towards more English with an extensive stay in the father’s
home country and more frequent visits by his English-speaking grandparents who
did not speak or understood any German. The data consisted of audiotape re-
cordings of spontaneous speech in the home environment, during playtime or
meals. Most of the time both parents were present as well as his brother. The
recordings covered a span from 2;3–3;11. Recordings were made on average 2 h per
week, adding up to a total of 205 h for the whole period; 47,928 utterances entered
the analysis.

To summarize the language backgrounds, all three children were raised in
Germany, all families subscribed to the idea of an OPOL household but they
differed in the degree to which they adhered to this principle (see Table 1). Silvie
had only one source of English but various sources for German, and German was
the family language. Lily, on the other hand, had various sources of English and
German, and experienced both her parents interacting in their L2 as well. Both
languages were used as the family language. Finally, Fion’s English input came
mostly from his father but he also frequently heard his mother and brother
speaking English. Both parents were very inconsistent in their use of their L1
language. After his third birthday Fion’s input to English increased thanks to
frequent visits from his English-speaking grandparents and a long vacation in his
father’s home country.

All recordings were transcribed and coded in SONIC CHAT format (Mac-
Whinney 2000) by a bilingual research assistant.
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4.1 Analyses

4.1.1 Language proportions and MLU

Unlike most other studies, our recordings took place when both parents were
present, resulting in a bilingual setting. Therefore, we first coded all child utter-
ances for language type, as either English, German or code-mixed. Incomplete and
unintelligible utterances were coded as “ambiguous” and excluded from the an-
alyses. We calculated the language proportions separately per language and child
and for each recordingmonth, andwedetermined theMLU inwords permonth, for
all utterances (n = 109.815), as well as separately for the English (n = 25.430),
German (n = 74.345) and mixed utterances (n = 10.040). This way we could verify
how the MLU of the mixed utterances compared to those of the monolingual. Most
studies compute MLU’s for all utterances including the mixed ones, making direct
comparisons difficult. As proposed by our first hypothesis, language proportions
and MLUs might reflect the input situation: the more children hear one language
the higher the proportion of utterances in that language should be and the longer
the utterances should also be in that language. Consequently, if there is no pref-
erence for one language over the other, proportions andMLU should not differ that
much from each other.

In a second step, we analyzed the individual inventories of partially sche-
matic units in the code-mixed utterances of these three children. For this pur-
pose, we selected the code-mixed utterances from the first and last recording
month of each child as well as the month in the middle, at age 3 (Silvie n = 631,
Lily n = 554, Fion n = 321).

4.1.2 Accounting for partially schematic units in code-mixing

In order to assess the levels of schematicity involved in the children’s production of
utterances containing code-mixing, we used a variant of the traceback method
which was designed to identify previously used entrenched words, chunks and

Table : Input situation for each child.

Silvie Lily Fion

Mother English English German
Father German German English
Home language German German and English inconsistent
N of child utterances . . .

Entrenchment effects in code-mixing 331



partially schematic utterances by relating them back (‘traced back’) to previous
child utterances in the recordings (Lieven et al. 2003, 2009). Based on this idea, we
attempted to trace back each code-mixed utterance (or parts of that utterance) to
the child’s ownprevious recordings.We therefore coded code-mixedutterances for
whether they contained a lexically-specific ‘chunk’, a combination of chunks, a
partially schematic unit or none of these. In order to do so, we first used the code-
mixed utterance and traced it back to all earlier recordings. If the code-mixed
utterance could be traced back at least once verbatim the utterance was coded as a
chunk (see example [1] below). For example, the code-mixed utterance und this
‘and this’ was traced back to earlier recordings and it occurred at least once in the
recordings of Fion and thus, it was classified as a lexically-specific, chunk. If
tracing back the whole utterance was not successful, we tried to trace back parts of
the utterance (examples [2] and [3]). If this was successful, utterances could
potentially fall into two categories: chunk + chunk, or partially schematic units.
Code-mixed utterances which contained a creative combination of more than one
chunk belong to the first of these, e.g., bist du be good ‘are you be good’ uttered by
Silvie, which contained two previously produced chunks bist du and be good
(example 2). If just one part of the utterance could be traced back, such as who ate
all my X as inwho ate all my schinkenwurst ‘Who ate all my ham sausage’ uttered by
Lily, it was coded as a partially schematic unit (example 3). Utterances which did
not contain any traceable parts were coded as other, e.g., biten sie ‘bite them’ from
Lily. To summarize, based on traceability of the code-mixedutterances andparts of
it, four categories were distinguished:

1. Chunks: Completely lexically fixed utterances
I möchte ‘I want’ (Lily 2;4)

2. Chunk + chunk: Creative combination of two or more chunks
aber ein little one ‘but a little one’ (Silvie 2;4) combination of aber ein + little one

3. Partially schematic units: Lexically fixed part (chunk) with a variable open slot
this is ein Baum ‘this is a tree’ (Fion 3) this is X

4. Other
echt cars ‘real cars’

To see whether the distribution of language in the input is reflected in what the
children produce, we coded each chunk or partially schematic unit for the lan-
guage it was in. If the individual language settings have an impact on the language
of chunks and partially schematic units in code-mixed speech, the language with
the higher proportion in the input should feature more heavily in these. For
example, if one child has a predominantly German input, we expect partially
schematic units to consist mostly of a fixed German part and the open slot filled
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with material from the other language (ich habe X ‘I have X’). However, if a chunk
could be traced back verbatim (coding 1) it will always be a mixed chunk (und this
‘and this’). In chunk+chunk combinations different language constellations could
be encountered. For example, one chunk could be in English and the other chunk
could occur in German, e.g. I got + noch eine as in I got noch eine ‘I got another one’.
But, a chunk in a chunk + chunk combination could also be mixed, e.g., out
von + your mouth as in out von your mouth ‘straight from your mouth’. The same
distribution of languages could also occur for the lexically fixed parts in a partially
schematic unit, e.g. I want X or ich habe X ‘I have X’ or und this X ‘and this’.

5 Results

5.1 Input proportions and MLU

In the first step, we analyzed the language proportions and the MLUs of each lan-
guage, i.e., German, English or mixed to see whether they reflected the individual
input settings. Recall that each child, despite being raised as simultaneous bi-
linguals and living inGermany, all haddifferent input patterns. Silvie, ourfirst child,
only heard her mother speak English but otherwise was surrounded by predomi-
nantly German input. And this is also what we see in her language proportions,
throughout development she hears more German and also uses mostly German
(Figure 1). Even if hermother addressed Silvie in English, Silviemostly responded in
German (German n = 28.487, English n = 5,412, Mixed n = 4,321). Lily, on the other
hand, has more than one source of English input since each parent speaks the
other’s language verywell, and the older sibling is alsobeing raisedbilingually. This
input pattern also reflects her language proportionswhich are fairly balancedwith a
slight trend towards more German at the end of the recording period (Figure 1).
Throughout the recording period Lily has no real preference for one language over
the other (German n = 11.046, English n = 10.560, Mixed n = 2061). Fion’s language
proportions also reflect his input situation (Figure 1). Initially he uses more German
and would be classified as a German-dominant bilingual, but recall that his input
situation changed after his third birthday with a longer vacation in the father’s
English-speaking home country and subsequent regular visits by the English-
speakinggrandparents. This change is alsovisible in the languagedistribution inhis
data,with a shift towardsmore English (German n= 34.812, English n= 9,458,Mixed
n = 3,658). All children hardly heard any code-mixing from their parents (<1%).

Though their largely monolingual language proportions reflect their input
patterns, all children produced a sizable amount of code-mixing, usually around
8–10%.
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Figure 1: Language proportions
for Silvie, Lily and Fion.
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In the second step, we analyzed the MLUs in words for each language sepa-
rately, yielding MLU scores for English, German and code-mixed utterances for
each child. As expected, the monolingual MLUs largely reflect the language set-
tings and proportions of each child (Figure 2). Silvie’s German MLU gradually
increases ahead of her English MLU which in turn does not become much longer
for most of the recording period. This mirrors her input setting with German
dominating her daily life. Lily, ourmore balanced child, showsmonolingual MLUs
which develop fairly similarly to each other. Again, this is also reflective of her
input situationwith parents speaking each other’s language verywell and thus Lily
seems to profit from multiple sources of language input in the two languages.
Fion’s MLU develops along the lines of his input setting during his data collection
period. Initially, German takes offmore quickly for some time compared to English.
However, his input situation changes after his third birthday with an increase in
the English input and this is also mirrored by his monolingual MLUs, with English
catching up at 3;5 (Figure 2).

Whereas the monolingual MLUs reflect each child’s input characteristics and
the language proportions in their output, an interesting picture emerged con-
cerning the MLUs of the mixed utterances. For all three children, across the entire
period of data collection, the mixed MLUs were significantly longer than the

Table : MLUs excluding single words.

Total MLUs excluding single words Silvie Lily Fion

German ;  ;
English ; ; ;
Mixed  ; ;

Figure 2: MLUs across age.
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monolingual MLUs (including single words in both measures), even for the
stronger language (F = 122.3, df1 = 17, df2 = 156, p < 0.001). Even if we exclude single
word utterances, mixed MLUs are still longer (although not significant anymore)
than the monolingual MLUs (see Table 2). However, since all children also pro-
duced single word mixes such as gepattet ‘patted’ (Silvie at 2;4), firewehr ‘fire
ambulance’ (Fion at 2;3), or feeden ‘too feed’ (Lily 2;11) we decided to include all
utterances into our analyses and this raises interesting questions concerning the
role code-mixing plays in syntactic development, given that an increasing MLU is
generally assumed to reflect increasing syntactic knowledge.

5.2 Identifying partially schematic units in the code-mixing

In the following analysis, we investigatewhether children construct their code-mixed
utterances around language material they have acquired before. Therefore, our
analysis is concerned with the degree to which chunks and partially schematic units
are used in code-mixed utterances. In order to do that we traced back whole code-
mixed as well as parts of code-mixed utterances. As explained in Section 2.1, we
coded utterances as belonging to one of four categories: Chunk (completely lexically
fixed) uttered exactly like this before; Combinations of two ormore chunks; Partially-
schematic utterances; and utterances which fit none of these categories. As can be
seen in Figure 3, children significantlymore often produce code-mixing in utterances
built around partially-schematic constructions, such as I want X as in I want die
Monsterbacke ‘Iwant theMonsterbacke (=yoghurt brand)’ (χ2 (6,N= 1,506) = 35.7961,

Figure 3: Schematicity in code-mixed utterances.
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p < 0.05) than in any other category. As can be seen in Figure 3, code-mixing
significantly more often takes the form of the insertion of other-language words into
the open slots of partially schematic units that the traceback data suggests were
already entrenched for the children. In general, most of the code-mixed utterances
contained prefabricated items, chunks that had been uttered before. Note that for all
three children, schematicity increases with age i.e., there is less dependence on fully
lexically-specific chunks. This replicates Lieven et al.’s (2009) finding for mono-
lingual children that ‘rote’ repetition decreases as language develops.

The next question concerns the language these chunks and partially sche-
matic units were in. Chunks and partially schematic units could logically be
monolingual German or English or mixed, and the question we address is whether
the language of the chunks and partially schematic units reflects the input situa-
tion of the individual children (Figure 4).

As can be seen from Figure 4, the language of the chunks and the lexically
specific parts of the partially schematic units was significantlymore often the same
as the language that dominated in each child’s input and in which the MLU was
higher. Given the idea that these lexically specific items with their associated open
slots appear to be important building blocks for creatively combining items, even
when from the other language, they seem to function as a gateway to complexity.

Silvie, our German dominant child, mostly used, in all three months analyzed,
German chunks and partially schematic units to structure her code-mixing with
English items filled into the open slot, e.g., ich will jetzt Xmachen ‘I want tomake X

Figure 4: Language in the lexically-fixed patterns of code-mixed utterances.
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now’ as in ichwill jetzt the boatmachen ‘I want tomake the boat now’, reflecting her
predominantly German input (χ2 (4, N = 488) = 31,4196, p < 0.05). Lily, our more
balanced child had no preference of one language over the other. Sometimes she
used a German base, e.g., ich bin X as in ich bin not ‘I am not’, sometimes she
structured her code-mixed utterances on an English base, e.g. I want X as in I want
raus ‘I want out’ (χ2 (4, N = 428) = 9,4847, p > 0.05). Fion again, showed an
interesting pattern as his shift from German to English is also projected in the
lexically specific parts in his code-mixing. Whereas initially, his code-mixed ut-
terances were based on German items (das ein X ‘this a X’ as in das ein spider ‘this a
spider’), he switched to predominantly English bases at the end of the recordings

Table : Frequent patterns.

Age/Child Silvie Lily Fion

;/; nein X (n = )
‘no X’

I want X (n = ) nein X (n = )
‘no X’

da ist X (n = )
‘there is’

I möchte X (n = )
‘I want’

anderer X (n = )
‘other X’

ich habe X (n = )
‘I have’

was is this X (n = )
‘what is this’

ja X (n = )
‘yes X’

das ist X (n = )
‘that/this is’

ich möchte X (n = )
‘I want’

das hat X (n = )
‘this has X’

nein das ist X (n = )
‘no that/this is’

das ist X (n = )
‘that/this is’

X time out (n = )

 und dann X (n = )
‘and then’

I want X (n = ) this is X (n = )

ich habe X (n = )
‘I have’

but X (n = ) is this X (n = )

ich habe schon X (n = )
‘I already have’

ich bin X (n = )
‘I am’

was ist X (n = )
‘what is’

hast du X (n = )
‘have you’

it’s X (n = ) ich will X (n = )
‘I want’

der ist X (n = )
‘he is’

X in mein Zimmer (n = )
‘in my room’

und this X (n = )
‘and this’

;/;/; und X (n = )
‘and’

can you X (n = ) or X (n = )

aber X (n = )
‘but’

I want X (n = ) nee this is X (n = )
no this is X

aber ich X (n = )
‘but I’

can I X (n = ) I am getting X (n = )

und dann X (n = )
‘and then’

ich möchte X (n = )
‘I want’

and that’s X (n = )

kannst du X (n = )
‘can you’

ich habe X (n = )
‘I have’

X have to go X (n = )

338 Quick et al.



(now I’m getting X as in now I’m getting schwarz ‘now I’m getting black’), (χ2 (4,
N = 276) = 63,8572, p < 0.05). All children also produced partially schematic ut-
terances in which the lexically specific elements came from both languages, e.g.,
Fion’s schema I bin X ‘I am X’ as in I bin star wars, or I bin the police, or I bin Bob the
builder). These are interesting because there is no evidence in the input for these
constructions which highlight the ways in which the children are using previously
constructed code-mixes as source material for new schemas.

5.3 Individual differences in the use of partially schematic
units

In our final analysis, we looked at the individual types of chunks and partially
schematic units used in each child’s code-mixing inventory. Since each child has
its own bilingual profile, with considerable differences between them regarding
their input patterns, we expect individual variation and use of partially schematic
utterances at this level. In Table 3, we list the fivemost frequent partially schematic
units for each child and month.

These lists again reflect the language proportions in the input and output, and
illustrate individual differences in the use of partially schematic utterances across
and within each child.

Silvie’s German dominance was reflected by her frequent use of partially
schematic units we may label as German constructions, by virtue of the frame
being German. Lily, the balanced child, had English-based chunks and German-
based chunks. Especially the first month shows an interesting pattern. She has a
German-based partially schematic unit ich möchte X and the English equivalent I
want Xwhich shows that she has acquired the chunk in both languages. However,
the bilingual chunk I möchte X is also entrenched in her repertoire which seems to
indicate that she has disassembled ich möchte because otherwise she could not
combine I+möchte creatively. Both chunks (I want and ichmöchte) equally occur in
the later months which also supports her fairly balanced proficiency in both lan-
guages, whereas the bilingual chunk I möchte fades out, presumably as a result of
preemption (Ambridge et al. 2018), lack of reinforcement in the input (e.g.,
Chouinard and Clark 2003), or both.

Fion’s data, again, show the shift in his input situation. During the first month
of the recordings, when his input was more German, his code-mixing mainly took
place in German constructions, while in his last recording, when his dominance
had shifted towards English, we mainly find English schemas. At the age of three,
we seem to see a transition fromGerman towards English as English chunks start to
increase in his repertoire.
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Finally, we see that while some frames are used by all children, there are also
many individual differences in frames they use to productively combine with
words from the other language. While they use productive schemas to, by and
large, do similar things with language, such as exclaiming in agreement or
disaffection, expressing needs, identifying possession, and establishing the
identity of things (in copula constructions), it is striking that the actual schemas
that the Tracebackmethod identifies for each of them show little overlap, at least in
code-mixed utterances.

To summarize our findings, we analyzed three German-English bilingual
children with differing input patterns. The differing distributions of the two lan-
guages in their input patterns were reflected in their output in a number of ways: in
the proportions with which they used their languages, in the monolingual MLUs,
and in the partially schematic units that framed their code-mixing. Interestingly,
the code-mixed utterances had consistently longer MLUs. Individual differences
were further visible in the inventory of partially schematic constructions they used
productively in code-mixing, i.e., by usingwords from the other language to fill the
open slots.

6 Discussion

In this section we summarize the results and discuss the relationship between
input and pattern realization. The first main finding was that in terms of language
distribution the analyses of code-mixing in the output of the three German-English
bilingual children revealed that in all three cases the output reflected the indi-
vidual language input situations. Silvie is in the most German-dominant envi-
ronment and uses way more German in her production; Lily provides a more
balanced division over the languages in accordance with her more linguistically
balanced household; and Fion undergoes a shift during the period of data
collection from more German- to more English-dominated output, a shift that
reflects a sharp increase in exposure to English halfway during this period of time.

Second, all children code-mix, despite the fact that there is very little code-
mixing in their input (<1%). Obviously, with two parents speaking different lan-
guages, they are used to a bilingual linguistic setting at home, but with parents
sticking, to differing degrees, to the OPOL strategy, there is little utterance-internal
mixing in the input. Yet, the children produce quite a number of such mixed
utterances, as around 10% of their clauses contain code-mixing. It is important to
draw attention to the fact that in OPOL settings there actually is a lot of switching
between languages: both parents use their own language, and will often both be
part of the interaction. This constant activation of both languages (Grosjean 2001
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refers to this as the bilingual mode) is likely to make both languages active in the
child’s mind, and this bilingual activation promotes code-mixing.

The third main finding is that we consistently found that the MLU of mixed
utterances was longer than that of monolingual utterances in either language,
even compared with the language that the child was dominant in. While the MLU
was consistently higher for the child’s dominant language than for the non-
dominant language, the fact that the average MLU of mixed utterances was even
higher, suggests that mixed utterances may play an important role in driving the
child’s syntactic development. These findings echo those of Quick et al. (2018a),
who analyzed the English-German bilingual utterances of a two-year-old child and
also found that code-mixed utterances were consistently longer andmore complex
than the monolingual utterances. Code-mixed utterances contained more phrase
and sentence level utterances and fewer fragments than the monolingual utter-
ances. Likewise, that study also concluded that code-mixed utterances were
mostly structured around partially-schematic units. These findings support the
idea that (multiword) chunks and partially schematic units are integral building
blocks for code-mixing and language learning in general. As such, the higher
MLUs and complexities in the code-mixed utterances seem to embody another
‘bilingual advantage’, on the communicative level.

The final finding, we discuss relates to the properties of code-mixing.
Analyzing the item-specificity in the code-mixing data, it becomes clear that at
least 50% of the children’s code-mixing takes place in what the Traceback method
identifies as partially schematic constructions: children produce a slot-and-frame
pattern in which the frame is derived from one language and the open slot is filled
with elements from the other language. In these code-mixed utterances the
partially schematic constructions tend to have function words as their lexically
fixed parts: these form the grammatical frame, or matrix, of the construction. The
language of these frames correlates with the children’s input situation: the lan-
guage that builds the frame is often the one that is dominant for the child. This
points to some similarities with the predominant patterns of adult code-mixing
found throughout the world, in which one of the languages functions as thematrix
into which primarily lexical elements (words and multiword chunks) from the
other language get inserted (e.g., Myers-Scotton 1997). In these approaches, code-
mixing builds on the distinction between lexical and functional elements, as
emphasized by both Myers-Scotton’s model and other generative accounts, in the
former case on grounds of psycholinguistic processing and in the latter on struc-
tural grounds. In generative accounts, including Myers-Scotton’s, the explanation
advanced relies on an asymmetry between the languages, one being the dominant
language for the speaker. The dominant or matrix language is the language that
provides the grammar while the other language may donate some content words.
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From a usage-based perspective, the units of selection are not combinatorial
grammatical structures and individual lexemes based on a linguistically dominant or
weaker language, but words, multiword units, partial and fully schematic con-
structions. Unlike generative accounts as well as Myers-Scotton’s model, usage-
based approaches do not make a categorical distinction between lexical and gram-
matical aspects of language. Rather they suggest that code-mixing is determined by
storage andprocessing characteristics that are in turn determinedby social aspects of
language use both in terms of learning history and momentary communicative
pressures. Sometimes the cumulative result is that there is a clear base language (or in
Myers-Scotton terminology a ‘matrix’ language), since, in this case, all partially
schematic constructions will derive from the same, psycholinguistically dominant,
language.However, ifwe consider theunits of selection fromacognitivepoint of view
we can shift away from a syntactic focus and instead explain the realization of
partially schematic units based on differing levels of activation, i.e., entrenchment
(Schmid 2020). Whereas Myers-Scotton draws on the assumption of a matrix lan-
guage and the different roles that functional and lexical elements play in code-mixed
utterances, usage-based accounts predict that children use stored multiword se-
quences to construct code-mixed utterances based on frequency and consequently
their levels of entrenchment (seeBannardandMatthews [2008] on the retrievability of
multiword units). The theoretical contrast is between a dominant language in which
all the grammatical ‘work’ is done by this dominant language and the use of previ-
ously entrenched schemas, usually, but not always, from one language. From this
point of view, the ‘matrix language effect’ in code-mixing, can therefore be seenas an
epiphenomenon arising from the entrenchment of partially schematic constructions.

We suggest that the underlying factors that promote code-mixing are bilingual
lexical selection and the use of those grammatical patterns that are most easily
activated, i.e., the ones that have the higher incidence of use and are therefore
likely to be better entrenched. Tomasello (2000: 77) refers to this productive use of
partially schematic constructions as a “cut-and-paste” process which provides the
basis for learning and for productively using language (see Dąbrowska 2014; Wray
2002). Partially schematic constructions are not just to be found in child language
acquisition but they are also integral building blocks in adult language use (see
Culicover and Jackendoff 2005). Patterns make execution faster and less effortful
and their levels of entrenchment influence the ease of activation (e.g., Arnon and
Snider 2010). In their production and comprehension of language, adults show
sensitivity to distributional properties of chunks and multiword units, too. Deeply
entrenched, or routinized patterns, are activated, uttered and executed without
close monitoring (e.g. Havron and Arnon 2021).

In order to account for such patterns in early child language, the Traceback
method has been developed. It is a conservative method, identifying units only
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where the data allow it. Experimental studies, such as Bannard and Matthews
(2008), do confirm that children construct partially schematic templates to
comprehend and construct their utterances but it is clear that more research is
needed to see how much they rely on them in relation to fully specific multiword
chunks and fully schematic templates. The main advantage of the Traceback
method, in our view, is its considerable face validity: it does not rely on pre-defined
linguistic categories, nor on data not produced by the very child being studied and
his or her caregivers. Therefore, chunks are only identified on the basis of the
earlier occurrence of the exact same sequence in the output of the same child, and
no assumptions of underlying structural abstractions are made. From corpus work
we know that children’s early language is structured around a small number of
high-frequency chunks and partially schematic utterances such as Its a X (Lieven
et al. 1997). And this is also what we found in the code-mixing of all three German-
English bilingual children. In code-mixed utterances, children activated a partially
schematic unit in one language and filled the open slot in another language. Our
findings resonate with studies of the degree to which children show uptake from
child directed speech. Parents often use utterance-initial multiword chunks which
in turn are also often used in their children’s early productions (Cameron-Faulkner
et al. 2003). Recently, a study has shown that a German-English bilingual child
also extracted patterns from the input and used these patterns in his code-mixing
(Quick et al. 2018b). For example, prior the code-mixed utterance I see a Kelle ‘I see
a trowel’ the father said ‘I see a helicopter’ providing the partially schematic unit I
see a X which the child took up in his code-mixed utterance.

Taken together, our findings provide us with a window on language planning
and language processing in young children that does not emerge as clearly from
monolingual data. Code-mixing in partially schematic constructions appears to
provide the child with opportunities to express content that would be difficult to
say in completely monolingual utterances, perhaps because the necessary lexical
competence is not in place yet.

Many of the partially schematic constructions that host code-mixing in our
data consist of German functional elements that co-occur with an English noun, or
vice versa. The language predominantly framing these constructions tends to be
the one that is dominant for the particular child:most of Silvie’s constructions have
German fixed elements; Lily has constructions in both languages, and in Fion’s
data we see a shift from predominantly German to predominantly English con-
structions. This means Silvie activates the occasional English wordwhile speaking
German but much less so the other way around. Lily shows this kind of activation
of words from the other language no matter whether she is currently speaking
German or English. Fion activates many English words while speaking German at
the start of data collection, but towards the end of when data collection mostly
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activates German words while speaking English. Thus, what we are dealing with
here is on-line activation on the basis of previous learning and entrenchment.
There is plenty of evidence to suggest that young children of this age know
perfectlywell which language they are speaking and can adjust to the languages of
their interlocutors (e.g., Genesee et al. 1996). The extent to which they code-mix
may well be influenced by the amount they hear both languages, the extent to
which both are a feature of their household environment and the knowledge they
have of whether whoever they are talking to understands both languages. And,
depending on how their environments change, they may well gradually cease to
code-mix as each language becomesmore entrenched and available or continue to
do so as a function of who they are interacting with and their relative competence
with each language. As they grow older, lexically-specific and partially schematic
frames will remain in the linguistic representations of the individual but will also
become more or less available for reanalysis as a function of different kinds of
experience with language (e.g., with literacy and increasingly complex cognition,
see Dąbrowska and Street 2006)

For children in the early stages of language development, tracing the origins of
their linguistic knowledge and the basis on which they produce novel utterances
(as code-mixed utterances often are) is more feasible. This has produced the
influential body of usage-based literature on language acquisition (e.g., Tomasello
2003) that our study can be considered part of. Its specific contribution is its
elucidation of the role of partially schematic units in driving syntactic develop-
ment, heremade visible in the creative insertion of words from the other language.
As such, we have shown that the usage-based reach can be extended successfully
to the investigation of code-mixed utterances.
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