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In this paper we use corpora of four monolingual German-speaking chil-
dren at 2 years of age to analyze the effect of input on the activation of
chunks and frame-and-slot patterns. For this purpose, we first investigate to
what extent chunks and patterns can be traced back to the direct input com-
pared to input which is not part of the immediate discourse situation. Sec-
ond, we take mean length of utterance (MLU) into account to see how the
level of proficiency influences the amount of priming in each child. Results
indicate that children with a lower MLU rely more on priming than chil-
dren who are more proficient. This conclusion is consistent with the usage-
based assumption that children’s linguistic development starts with a
strongly item-based reproduction of input patterns that gradually gives rise
to increasingly creative and productive uses of constructions.
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1. Acquiring inventories: A usage-based perspective

Productivity is a crucial hallmark of language acquisition, which ultimately begs the
question of how children acquire such productivity moving from single words to
multiword utterances. Following a usage-based approach to language acquisition
(Tomasello 2003), linguistic knowledge is acquired on the basis of the children’s spe-
cific experiences with the world and the language(s) that surrounds them. Studies
have shown that lexically specific units (what’s this?, let’s go) and frame-and-slot pat-
terns ([what’s X], [let’s X]) feature heavily both in child-directed speech and in the
early speech of children (Arnon and Christiansen 2017; Tomasello 2003). On their
way to full mastery of their language, children’s inventories are closely tied to what
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they hear from their immediate caretakers (e.g. Cameron-Faulkner, Lieven, and
Tomasello 2003; Kirjavainen and Theakston 2011; Theakston and Lieven 2008).
Child-directed speech (CDS) is highly repetitive and also exhibits a high number of
lexically restricted utterance-initial patterns, e.g. [What did X], which helps children
acquire frame-and-slot patterns (Cameron-Faulkner, Lieven, and Tomasello 2003).

Immediate discourse effects also play an important role for production. For
example, Kirjavainen and Theakston (2011) showed that infinitival to omission
errors are subject to discourse priming of two related constructions. Rowland et al.
(2012), investigating constructional alternations, showed a structural priming effect
across different age groups, which was largest with the youngest children. This
implies that younger children directly infer structural knowledge from the input
they receive. It stands to reason that immediate structures in the input influence
children’s production of lexically specific units (what’s this?) and frame-and-slot
patterns ([what’s X]). The younger children are, the more they rely on what the input
can provide – the more proficient they get, the more they emancipate themselves
from the input and start to use linguistic constructions productively (e.g. Rowland
et al. 2012).

It is also clear that no child lives the same life, and differences in the in- and
output are expected. They are even predicted in usage-based approaches as they
assume that children build up linguistic knowledge on the basis of their experience,
and that any subsequent behavior is based on this knowledge (e.g. Dąbrowska
2012). Consider, for example, vocabulary development: early lexical development
is slow for all children, but very young children differ enormously in how they
acquire their words (Frank et al. 2017). This depends on many factors such as indi-
vidual processing abilities, socio-economic background, but also on the amount
and quality of their linguistic experience. Since vocabulary and grammatical devel-
opment are interdependent, it is not surprising that these differences also project
into grammatical competence in this age range, which entails that some children
are more proficient than others.

Keeping input, priming and individual differences in mind, the present paper
investigates to what extent patterns can be traced back to the immediate parental
input compared to parental input which is not part of the immediate discourse sit-
uation. Secondly, we are interested in whether the level of proficiency, calculated
in Mean Length of Utterance (MLU), has an influence on the amount of priming
in each child.
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2. Tracing back utterances

The traceback method established by Lieven and colleagues (Lieven et al. 2003;
Lieven, Salomo, and Tomasello 2009) provides a possible operationalization for
analyzing patterns in the in- and output. The gist of the traceback method is to
identify patterns by tracing back utterances to potential precedents in a corpus of
naturalistic child speech collected via recordings. The usual procedure is to divide a
corpus into a test corpus (usually the last two recording sessions) and a main corpus
(the remaining data). Utterances in the test corpus are traced back to the previous
utterances in the main corpus, and if the traceback yields a complete match, a lex-
ically fixed pattern is established (e.g. what’s this?). If only a part of an utterance is
traced back, a frame-and-slot pattern is established (e.g. I want X). In order to con-
strain which frame-and-slot patterns can be posited, a set of operations is defined
that can be used to systematically “construct” the target utterances from building
blocks (so-called component units) in the main corpus (see e.g. Dąbrowska and
Lieven 2005). In particular, three operations are typically used:

– add: juxtaposition of component units, e.g. What’s this + Mommy= What’s this
mummy.

– substitute: one unit is replaced by another unit. Let us assume that we trace
back the target utterance What’s this and we don’t find a verbatim match in
the main corpus. However, we do find What’s that. In this case, the operation
substitute is used (substitute that by this) to derive the target utterance, and
a frame-and-slot pattern [What’s X?] is posited.

– superimpose is similar to substitute, but in this case, there is a partial overlap
between the lexically fixed part of the frame-and-slot pattern and the compo-
nent unit. For example, Vogt and Lieven (2010) trace back the target utterance
I can’t open it. In the main corpus, they find the fixed string can’t open it but not
I can’t open it. However, they do find instances of [I can’t X it] with other slot
fillers, e.g. I can’t sing it. Thus, they assume that the child has the frame-and-slot
pattern [I can’t X it] as well as the fixed string can’t open it available.

Using this data-driven approach, the traceback method has shown that the vast
majority of children’s utterances can be accounted for on the basis of a limited set
of patterns. In Section 3, we draw on a modified version of the traceback method
by using the child’s utterances from two recording sessions as target utterances
and tracing them to their caregivers’ utterances (a) in the same two recording ses-
sions and (b) in two other recording sessions. This can give clues to the role of
discourse priming, as well as effects of the situational contexts more generally, in
children’s choice of words and constructions.

In doing so, we want to fill a gap in previous work on first language acquisi-
tion using the traceback method. One consideration that has, to our knowledge,
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not been sufficiently taken into account yet is that the fixed chunks and frame-
and-slot patterns that are observed in the data may partly depend on contextual
factors. In the present paper, we are explicitly interested in the role of the direct
discourse situation. We are further interested in individual differences. Assuming
that children with a lower MLU are more reliant on what the discourse can pro-
vide, we expect that children with a higher MLU will be less dependent on the
immediate discourse.

3. Case study

3.1 Data

For the present study we used four corpora of German-speaking children aged
between 2;0 and 2;6 years. Recordings for each corpus were made over a period
of seven weeks with five recordings each week during typical play interactions
each lasting one hour. As such the recordings capture 5 to 10% of daily speech (see
e.g. Lieven, Salomo, and Tomasello 2009, 493). Table A in the Appendix gives an
overview of the corpora.1

3.2 Method

As mentioned above, each corpus was divided into a test and a main corpus. Taken
together, the four test corpora consist of 874 target utterances. Following Koch
(2019), only utterances with three or more words were used as target utterances. In
keeping with the operationalization outlined in Section 2, these target utterances
were then traced back, but in contrast to previous traceback studies, they were not
traced back to all previous recording sessions except for the last two, and not to the
child’s own utterances, but rather to (a) the input utterances in the last two record-
ing sessions (i.e. the same ones from which the target utterances were taken), (b)
the input utterances in the two previous recording sessions (functioning as a base-
line to assess the influence of recency).2

1. For further details on the test persons, data collection, transcription and data preparation
see Koch (2019, 157–170).
2. For details on the operationalization, see Koch (2019). Following Vogt and Lieven (2010),
we use the operations superimpose, substitute, and add for identifying frame-and-slot pat-
terns. As we are interested in direct priming patterns, we accepted any string or frame-and-slot
pattern as a component unit that occurs at least once in the main corpus (while most other
traceback studies work with a threshold of two occurrences).
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In the following utterances provided by Leo and his mother, we exemplify
how contextual factors influence the production of utterances. In Example (1a),
we see the priming of a complete chunk (guck mal, hier), whereas Example (1b)
shows the priming of a frame-and-slot pattern (noch ein X).

(1) a. MOT: guck
look

mal ,
part

hier .
here

‘look, there’
CHI: guck mal hier

b. MOT: dann
then

hole
fetch

ich
I

dir
youdat

noch ein
another

Bärchen.
beardim

‘Then I’ll get you another little bear’
CHI: noch ein

another
Hänger.
trailer

‘another trailer’

In order to assess the child’s current language development, we also calculated the
mean length of utterance (MLU) for the last recording days under investigation
in each child (see Table A in the Appendix). Following Behrens (2006, 11), MLU
was measured in words (rather than morphemes).

3.3 Results

As mentioned above, our goal in using the traceback method in the way described
above is to explore to what extent the immediate input correlates with the children’s
use of patterns. In addition, we discuss whether the degree of these correlations
is related to children’s individual language development by taking their MLU into
account, which is often seen as an important measure of linguistic development.

Our first analysis, i.e. tracing back the children’s target utterances to the care-
givers’ utterances in the two penultimate recording sessions, functions as our
‘baseline’. Since the penultimate sessions are not part of the immediate discourse
situation, we expect to find a lower priming rate for these utterances. This allows
us to get an approximation to what extent the target utterances are related to the
input in general, regardless of the immediate discourse situation.

Figure 1 shows the results of both traceback studies. The bars show the per-
centage of utterances successfully derived with the respective number of opera-
tions: For example, in the case of Leo, 4 of his 113 target utterancesare successfully
traced back to the input data from the two previous recording sessions with 0
operations (upper left panel in Figure 1), i.e. there are verbatim matches in the
input data used as main corpus. 12 utterances are derived using exactly one of
the three operations mentioned in Section 2 (see Table A in the Appendix for the
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number of target utterances for the other children). Taken together, this amounts
to 10.6% of target utterances that were successfully traced using one operation or
less. This is shown by the blue dots: The dots (and the line connecting them) show
the cumulative traceback success.

The utterances could only be successfully traced back to the input data from
the previous recording sessions in 18% to 49% of all cases (Figure 1, left panel).
In contrast, when we trace the target utterances to the immediate discourse, these
values increase to 44%–73% (Figure 1, right panel), which indicates that priming
plays a substantial role. Mixed-effects binomial logistic regression models fit to the
data for each child show that the traceback success significantly decreases in the
case of Leo, Marieke, and Simon (see coefficients in Table 1). In the models, we
used outcome (traceback success vs. fail) as the response variable and type (dif-
ferent vs. same session) as the only predictor variable. We also included the target
utterance as a random effect (varying intercepts).

Only in the case of Marieke, the number of successful tracebacks remains nearly
unchanged. A potential explanation for this observation is that she uses a large num-
ber of question constructions (see Koch 2019), which are highly formulaic. Thus, it
makes sense that many of her target utterances can be as successfully traced to input
from the same recording session as to input from any other session.

Table 1. Coefficients of the four regression models

Estimate Std. Error Z value Pr(>|z|)

Leo

(Intercept) 0.56 0.28 1.98 0.048*

type:different_session −2.1 0.47 −4.6 0.0000048***

Marieke

(Intercept) 0.017 0.21 0.08 0.94

type:different_session −0.099 0.25 −0.39 0.69

Merit

(Intercept) −0.38 0.13 −2.9 0.004**

type:different_session −1.7 0.21 −8.2 3.1E-16***

Simon

(Intercept) 1.64 0.46 3.59 0.00033***

type:different_session −2 0.51 −3.9 0.000099***

Relating the children’s language development to their rates of priming, we find
individual differences: The lower the MLU is (see Table A in the Appendix for the
MLU of all children), the more the children rely on what the discourse can pro-
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Figure 1. Proportion of target utterances successfully traced to (a) two previous
recording sessions (left), (b) the last two recording sessions

vide. For example, the MLU of Simon’s test corpus (1.8) is substantially lower than
Merit’s (4.8), and in turn, he relies more on priming (73%) than Merit (44%) does.
This is consistent with the idea that children with lower proficiency use the dis-
course as a springboard to communication, whereas children with a higher profi-
ciency can rely more on their own resources to structure their utterances.

4. Discussion and conclusion

The aim of the current study was to investigate the role of discourse priming in
children’s use of constructions. We further related children’s language develop-
ment as witnessed by their MLU to their reliance on discourse items. The results
indicate that the structure of the preceding discourse plays a substantial role in
children’s construction of utterances in that they often used structures which were
immediately occurring in the previous discourse. We further found that children’s
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use of discourse priming links up nicely with their MLUs: lower MLUs showed
an increase of priming whereas children with a higher MLU did not rely on dis-
course that much anymore.

As a caveat, it should be pointed out that the traceback method that we used
can only provide a rough proxy to the role of discourse priming as it only allows
for comparing the degree of traceback success. But the traceback results help detect
interesting patterns in the data which can serve as a starting point for subsequent,
more detailed analyses. Also, investigating whether the differences in traceback
success are mainly due to lexical (a lexical item is not part of the main corpus) or
syntactic (syntagmatic differences) reasons would require a more in-depth investi-
gation of the data in the future.

All in all, our results are in line with the key assumptions of constructionist
approaches to language acquisition and consistent with previous findings on dis-
course priming (Pickering and Ferreira 2008). In research, priming has been iden-
tified as a pervasive feature. From a psycholinguistic perspective, priming is handy
since it eases processing of structures which have been activated before (e.g.
Schmid 2020). In language acquisition scenarios, priming helps in building up pro-
ficiency (Savage et al. 2006) – and this is what the results of our study also indicate:
children are able to extract patterns from the input to use it in their own utterances.
These input-output relations are predicted from a usage-based perspective, which
assumes that children learn language primarily through experience (rather than
relying on an innate Universal Grammar). As no child experiences the same in-
put situations, a usage-based approach expects that each child extracts and builds
up linguistic knowledge in at least slightly different ways, even though there are
of course many commonality paths of acquisition as well. What usage-based ap-
proaches further predict is that children make use of patterns from the immedi-
ate discourse to differing degrees. In our study, we correlated utterance length as a
measure of proficiency with the amount of priming as indicated by the traceback
results. Children with lower proficiency, as witnessed by their lower MLU, seem to
rely more on structures provided by the input in the immediate context. For exam-
ple, Simons’s MLU hovered around 1;8 and he relied on priming in 73% of the cases.
(2) exemplifies Simon’s reliance on fixed strings from the immediate discourse.

(2) MOT: so,
so

da
there

liegt
lies

noch
another

einer.
one

‘So, there’s another one’
MOT: da

there
liegt
lies

ja
part

auch
also

ein
a

Eisbär.
polar-bear

‘there’s also a polar bear lying there’
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CHI: da
there

liegt
lies

das.
this

‘there it is lying’

Merit, on the other hand, is the most proficient child in our sample with an MLU
of 4;8, and her traceback success is the lowest (44%) of all four children. In con-
trast to Simon, who increasingly takes up patterns of his caretakers from direct
discourse and modifies them only slightly, Merit detaches herself more strongly
from them. For example, the target utterance in (3a) has no direct precedent in
the immediate context, and even the chunk ich male ‘I paint’ doesn’t occur in
the main corpus. Still, the utterance can be traced back to constructions used by
Merit’s mother such as those in (3b).

(3) a. *CHI: ich
I

male
paint

auch
also

einen
a

Wurm.
worm

‘I also paint a worm.’
b. *MOT: das

the
Schneeflöckchen
snowflakedim

hat
has

auch
also

einen
a

weinenden
crying

Mund?
mouth

‘The snowflake also has a crying mouth?’
*MOT: Maria

Maria
hat
has

auch
also

einen
a

dicken
fat

Bauch.
belly

‘Maria also has a big belly.’

As the words ich, male, and Wurm are also used in the main corpus, (3a) can be
accounted for successfully by positing a pattern [x verb auch einen Y] that is filled
with the concrete lexical items, but in contrast to Simon’s example in (2), abstract
syntactic constructions play a much larger role here.

What these examples suggest is that discourse, especially at lower proficiency
levels, functions as a gateway to communication, and it helps children to gradually
increase their own proficiency. This is in line with the usage-based account of lan-
guage acquisition. While strongly entrenched units can easily be retrieved from
long-term memory (see e.g. Schmid 2020), less entrenched ones can be activated
by discourse priming (and also become more entrenched in this process). Thus,
discourse priming may act as a booster for the entrenchment and use of fixed
chunks and frame-and-slot patterns. As children grow older, they start to use the
patterns that they have acquired more productively without relying as much on
patterns from the immediate context. Also, it has been shown that over the course
of their linguistic development, children rely less on fixed chunks and more on
frame-and-slot patterns (e.g. Bannard, Lieven, and Tomasello 2009).

As mentioned above, the traceback results provide support for these hypothe-
ses, but of course they can only serve as a first step towards more detailed corpus-
based analyses that could complement previous work in discourse priming in first
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language acquisition, which has mostly used experimental methods or elicited
data. Most importantly, we have argued that a corpus-based analysis of discourse
priming can help us understand in more detail how children gradually build up
the constructional network that constitutes their linguistic knowledge.
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Appendix

Table A. Corpus overview

Leo Marieke Merit Simon

Recordings 2;03,13–2;05,00 2;02.22–2;04.10 2;00.21–2;02.07 2;04.23–2;06.18

Utterances main
corpus (caretaker
and child)

43544 43795 27089 28395

Utterances main
corpus (child)

17813 17975 10204 8312

Utterances test
corpus (caretaker
and child)

2564 1539 1709 2491

Utterances test
corpus (child)

1023 597 589 594

Number of target
utterances (=
child’s multi-word
units in the test
corpus)

113 175 486 100

MLU test corpus
(child)

1.617 2.379 4.847 1.822

Standard
deviation MLU
test corpus (child)

1.147 1.647 3.185 1.241
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