The acquisition of causal connectives:
The role of parental input and cognitive complexity

Published by
LOT
Trans 10
3512 JK Utrecht
The Netherlands

phone: +31 30 253 6006
e-mail: lot@uu.nl
http://www.lotschool.nl

Cover illustration: ‘Puzzled daughter’ (photo taken by Thijs van Veen)

ISBN: 978-94-6093-069-0
NUR 616

Copyright © 2011: Rosemarie van Veen. All rights reserved.

The acquisition of causal connectives:
The role of parental input and cognitive complexity

De verwerving van causale connectieven:
De rol van ouderlijke input en cognitieve complexiteit
(met een samenvatting in het Nederlands)

Proefschrift
ter verkrijging van de graad van doctor
aan de Universiteit Utrecht
op gezag van de rector magnificus, prof.dr. G.J. van der Zwaan,
ingevolge het besluit van het college voor promoties
in het openbaar te verdedigen
op woensdag 16 november 2011
des middags te 12.45 uur

door

Rosemarie van Veen
geboren op 26 juli 1983 te Coevorden

Promotoren:

Prof.dr. T.J.M. Sanders
Prof.dr. H. van den Bergh

Co-promotor: Dr. J. Evers-Vermeul

Dit proefschrift werd mede mogelijk gemaakt door de financiële steun van
de Nederlandse Organisatie voor Wetenschappelijk Onderzoek (NWO), door
middel van Vici-grant 277-70-003, toegekend aan Ted Sanders.

Table of contents
Chapter 1

1	
  

Introduction	
  
Chapter 2

13	
  

	
  

Investigating connective acquisition:
Exploring the possibilities of growth curve analysis	
  
Chapter 3

35	
  

The influence of parental input on connectiveacquisition:
A growth curve analysis of	
  English because and German weil	
  
Chapter 4

65	
  

“Why? Because!”
Parental scaffolding of	
  English and Dutch connective acquisition	
  
Chapter 5

111	
  

Children’s use of causal connectives:	
  
The development of subjective	
  and objective causal domains	
  
Chapter 6

139	
  

Children’s comprehension of subjective and objective causality:

	
  

Evidence from eye-tracking
Chapter 7

163	
  

Conclusion	
  
References

185	
  

Samenvatting in het Nederlands

197 	
  

Acknowledgments

215

Curriculum Vitae

217	
  

Chapter 1
Introduction
1.1 The development of causal connectives
One of the milestones in children’s language development is the ability to
construct a discourse. An essential trait of well-formed discourse is
coherence. Without coherence between utterances in a discourse,
communication is ineffective, or even impossible. In order to build a coherent
discourse, children must learn to set up referential (Rozendaal & Baker,
2008) as well as relational (Hobbs, 1979; Sanders, Spooren & Noordman,
1992) coherence relations between clauses in a discourse. In this study, we
focus on one type of coherence relation children have to learn to express:
causality. For instance, children must learn to set up a consequence-cause
relation between events in the world, like Abe in (1), or connect a claim and
an argument, like in (2). As these examples show, the causal relation
between the discourse segments can be made explicit by marking them with
connectives, such as because.
(1)
(2)

(Abe, 3;05.03)
I’m starting to get hot because my jacket is so warm.
(Abe, 3;05.13 / Situation: talking about his toes)
It’s littlest because it has a little toe nail.

Connectives have been found to guide the interpretation of the relation
between discourse segments (Britton, 1994; Noordman & Vonk, 1997). In
fact, the use of connectives to mark causal relations at a discourse level is
thought to be universal (Sanders & Sweetser, 2009). Thus, connectives can
be said to be an important ingredient for a well-formed discourse, and
children must learn to use connectives in order to build a coherent discourse.
Not surprisingly, the acquisition of these essential ‘building blocks of
language’ has been the subject of many studies. These studies show that
children first start to combine clauses before the age of three (Clark, 2003).
At first, children leave the relation between the clauses implicit, and later
they learn to explicitly mark the relation with a connective (Bloom, Lahey,
Lifter & Fiess, 1980; Eisenberg, 1980). The first emergence of the causal
connective because usually occurs around age 2;6 (Bloom et al., 1980;
Braunwald, 1997; Diessel, 2004). However, very little is known about what
happens after this first emergence. It is unlikely that children will be able to
immediately use because as frequently and accurately as adults do. So,
surely, a single occurrence does not constitute mastery of the connective (cf.
Berman, 2004). To shed light on the period after first emergence, we focus on
the development of children’s connective acquisition. This means that we do
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not approach connective acquisition in terms of ‘not acquired’ or ‘acquired’
after some eureka-moment, but rather as a long-term process during which
children learn to use causal connectives in an adult-like manner.
So far, only a few studies have investigated the development of causal
connectives (e.g. Braunwald, 1997; Kyratzis, Guo & Ervin-Tripp, 1990;
Piaget, 1969). These studies focused on developmental stages, grouping
children’s acquisition data on the basis of age in years or months. Although
many language acquisition studies use this approach, it is somewhat
restricted, because it only provides a general overview of language
development. In the current study, then, we aim to achieve a more detailed
view of language development. In order to do this, we will make optimal use
of the information in the available data. Thus, rather than grouping data
according to age in months or years, we take every individual data point into
account. By plotting every individual data point along a timeline, it is
possible to form a developmental overview of the data. For example, we can
create a linear overview of a child’s development of because in a longitudinal
language corpus by plotting every single instance of this connective.
In the current study we (mainly) use spontaneous language corpora to
investigate children’s connective development. These dense corpora yield
large amounts of data – as we exploit every single data point – which we
analyze by means of growth curve analysis (Goldstein, 1979). By applying
growth curve analysis to longitudinal child language data, it is possible to
statistically model the development of causal connectives over time. To aid
the interpretation of this model, we illustrate the results of the analysis by
means of growth curves (i.e. graphs of the development over time). Growth
curve analysis is particularly suitable for this type of longitudinal data,
because it treats age (i.e. time) as an independent continuous variable. By
using age as a continuous variable, we can take into account the effects of
every single data point (i.e. every recording), which leads to a detailed
analysis of the child’s development over time.
Growth curve analysis does not only enable us to assess children’s
connective development, but also to investigate factors that may influence
this development. In the current study, we focus on two factors that have
been hypothesized to predict the course of acquisition: parental input and the
complexity of the causal relation. As we shall see in the next sections, both
factors have been found to play a role during the acquisition of causal
connectives. The goal of the current study is to determine whether and how
these two factors influence connective acquisition.
We also use growth curve analysis to investigate connective acquisition
from a cross-linguistic perspective. Apart from focusing on the acquisition of
English because, we also study its German counterpart weil (among other
German connectives) and the Dutch equivalents want and omdat. From a
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‘converging evidence’ perspective, a cross-linguistic approach may strengthen
our claims about parental input and complexity.
1.2 Parental input
A growing number of studies have stressed the importance of the ambient
language for the linguistic development of a child (Behrens, 2009; Diessel,
2004; Tomasello, 2006). The central claim is that the course of acquisition is
influenced by the amount and type of input children receive (e.g. Borovsky &
Elman, 2006; Kidd, Lieven & Tomasello, 2006; Valian & Casey, 2003). The
general idea is that more language input will lead to faster language
development.
Parental input has indeed been found to play a role in connective
acquisition. By relating the age of emergence of the various types of
conjoined clauses to their overall frequency in the input, Diessel (2004:172)
found that “the more frequent a specific conjoined clause appears in the
mothers’ data, the earlier it emerges in the children’s speech”. Notice,
however, that this conclusion was based on the analysis of overall
frequencies. This means that the study measured the long-term effects of
input frequency: the cumulative effect of the parental input the child has
been exposed to over a longer period of time. We aim to take these findings
one step further by adding a developmental perspective to the children’s and
parents’ connective use. A developmental perspective will allow us to identify
changes in the amount of parental input over time and detect periods during
which the child is more or less sensitive to parental input.
In other words, we aim to create a more detailed developmental view of
the effects of parental input. We start out by investigating if and when
children’s connective development is actually influenced by parental input.
We do this by conducting a growth curve analysis with parental input as a
predictor of connective development. More specifically, we operationalize
input as two separate predictors: Short-term input frequency and Long-term
input frequency. Effects of short-term input frequency are effects of parental
input on the child’s output in the space of one recording. For example, a
significant effect of short-term input would relate Leo’s production of weil in
(3) to the number of weil produced by his parents in that same recording.
Long-term frequency effects are effects of the cumulative parental input over
a longer period of time. A significant effect of long-term input would show
that a larger cumulative frequency of weil co-occurs with a larger probability
of the connective occurring in the child’s speech. Finding such an effect would
mean that Leo’s use of weil in (3) – recorded at age 2;06.20 – is not only
influenced by the number of weil in the parental input during that recording
(i.e. short-term input), but also by the cumulative parental input he has been
exposed to. Hence, Leo’s use of weil in (3) would also be influenced by, for
example, his mother’s use of weil in (4) recorded at age 2;04.23.
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(3)

(4)

(Leo 2;06.20)
Leo:
Das ist zu lange Rutsche.
‘That is too long slide.’
Investigator: Der rutscht zu lange?
‘It slides too long?’
Leo:
Ja.
‘Yes.’
Investigator: Warum?
‘Why?’
Leo:
Die Rutsche kalt wird.
‘The slide gets cold.’
Mother:
Weil’s ihm zu kalt wird?
‘Because he gets too cold?’
Leo:
Weil die zu kalt wird.
‘Because it gets too cold.’
(Leo 2;04.23 / Situation: Leo wants to go shopping)
Leo:
Gehen, gehen.
‘Go, go.’
Mother:
Nee, Leo, jetzt können wir nicht gehen, weil die Läden
haben jetzt schon zu.
‘No, Leo, we can’t go now, because the shops are already
closed.’

By looking at short-term and long-term effects, we can determine
whether parental input influences children’s connective development.
However, it does not tell us what the input itself actually looks like. For
example, it does not tell us whether the input fluctuates or remains constant
over time. It is, of course, possible that parents adjust the amount and type
of their input to their children’s cognitive abilities. For instance, it makes
sense to assume that parents use the relatively simple connective and, but
not the relatively complex nonetheless in a conversation with their two-yearold child. However, do parents also adjust their use of because to their child’s
ability to understand this connective?
If they do, we would expect parents to adjust their connective use to
their child’s abilities, and hence find that input changes over time. This
would be a type of audience design (Clark & Murphy, 1982), which entails
that parents will only use a connective when their child is able to
comprehend what that connective means. Alternatively, we could find
evidence for parental scaffolding (Wood, Bruner & Ross, 1976), which refers
to the way parents gradually increase the complexity of their language to
encourage their child to produce slightly more complex words and
constructions. Parents show this increase in the period preceding the child’s
ability to produce these complex words and constructions. Parental

Introduction|5

scaffolding can be seen as a specific type of audience design: it emphasizes
the adjusting of the type and timing of the input to the child’s ability, but
adds a developmental perspective.
In the current study, we investigate the interaction between parental
input and cognitive ability by comparing growth curves of children’s
connective development with the growth curves of the corresponding
parental connective input. Apart from investigating overall connective use,
we also explore two other ways in which parents may scaffold their children’s
connective use: adapting the type of connective use, and asking whyquestions.
We start out by investigating the parents’ use, as well as the children’s
use, of three different types of connective use: independent use, imitations,
and elicited use. First, parents and children may use connectives
independently. Parents who use connectives independently are providing
positive evidence (i.e. they are providing examples of correct connective use).
For example, the mother’s use of weil in (4) provides her son with positive
evidence regarding the use of this connective. Second, children may imitate
their parents, as in (3). Vice versa, parents may imitate their child to
reinforce their child’s connective usage, as in (5). Third, parents and children
may show elicited use. This type of use generally occurs in response to a how
come or a why-question. Comparing the growth curves of these different
types of connective use give us an even more detailed view of the nature of
the connectives parents and children produce. More importantly, they can
reveal whether parents adapt their independent use to their children’s
increasing ability to produce connectives, whether children imitate their
parents, and whether elicited use plays an important role during connective
acquisition.
(5)

(6)

(Shem, 2;10.14)
Shem:
I sitting right here?
Mother:
No. I think that’s mommy’s spot.
Shem:
No, is... I was… I was sitting here, before.
Mother:
Hmm?
Shem:
I was sitting in duh wrong chair, because I getting
bigger.
Mother:
You were sitting in the grownup chair because you’re
getting bigger?
Shem:
To be a grownup.
(Laura, 3;04.06)
Mother:
Heb je in de vakantie ook gefietst?
‘Did you go cycling during the holidays?’
Laura:
Nee!
‘No!’
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Mother:
Laura:
Mother:

Waarom niet?
‘Why not?’
Nee, heb ik niet meenomen in de auto.
‘No, I did not take it in the car’
Oh, had je je fiets niet meegenomen?
‘Oh, didn’t you bring your bike?’

Inherently, the growth curves of elicited use only show those instances
in which the answer to the why-question contained a connective. However, as
the Dutch example in (6) illustrates, why-questions do not always yield a
connective response (cf. McCabe & Peterson, 1997). For this reason, we also
perform a more detailed study of parental why-questions. More specifically,
we investigate whether parents fine-tune the complexity and timing of their
why-questions to the cognitive and linguistic abilities of their child. In
addition, we assess the children’s responses for appropriateness as well as
for absence or presence of a connective. Finally, we examine the parents’
reaction to their child’s responses, which may function as an additional
scaffolding device.
1.3 The complexity of causal relations
Children’s language development is influenced by the inherent complexity of
words and grammatical constructions (Clark, 2003; Clark & Clark, 1977;
Piaget, 1969). As a result, complex items are usually acquired later than
simple ones. Indeed, for connective acquisition, it is possible to predict an
order of acquisition on the basis of the relative complexity of the relation. For
example, children first acquire the least complex connective and and only
later start to produce the cognitively more complex because (Bloom et al.,
1980; Evers-Vermeul & Sanders, 2009).
The differences in complexity need not only exist between different
coherence relations (additive and versus causal because), but may also occur
within such a relation. In the current study, we investigate whether we can
expand the acquisition order of connectives to include predictions about
children’s development of different types of causality. Causal coherence
relations can be ‘cut up’ in many different ways (for an overview see Sanders,
1997; Sanders & Spooren, 2009), but we focus on two main categorizations:
the objective-subjective distinction (Pander Maat & Sanders, 2000, 2001),
and the domain theory (Sweetser, 1990). When children learn to use
because to mark the causal relation between discourse segments, they must
learn to mark the relation between the consequence and the cause in (7) or
the claim and the argument in (8). While both relations are causal, they
denote a different type of causality. In (7) it describes an objective relation:
the causality resides in the real world. In (8) it describes a subjective
relation: the causality resides in the speaker’s mind.

Introduction|7

(7)
(8)

(Shem, 3;00.05)
He’s so fat because there’s uh baby inside.
(Nina, 3;00.10)
He’s a baby because he goes in a stroller.

Sweetser’s (1990) domain theory uses a similar way to distinguish
between the different sources of coherence (Sanders, Spooren & Noordman,
1992) underlying causal relations. According to Sweetser, causal relations
can be expressed in a content, epistemic, or speech act domain. The content
domain refers to relations in which one event causes another in the real
world. The epistemic domain refers to relations that concern the speaker’s
reasoning. The speech act domain refers to relations that are connected at
the level of illocutions. For example, in (9) Nina gives an argument for her
imperative speech act don’t touch these things. The content relations are
compatible with objective relations, and the epistemic and speech act
relations are compatible with subjective relations.
(9)

(Nina, 3;01.04 / Situation: Nina has a bag of plastic flowers)
Don’t touch these things, because very important flowers.

In the current study, we refine Sweetser’s (1990) domain theory by
subdividing content relations into content non-volitional and content
volitional relations (cf. Pander Maat & Sanders, 2001). In content volitional
relations, human intentions play a role. For example, in (10) the real-world
causation is based on Abe’s intentions to pick up his cards. In non-volitional
relations human intentions do not play a role. Rather, content non-volitional
relations often involve physical causality for which effects are seen as caused
by material processes. For example, in (7) the real-world causation is based
on Shem’s world knowledge ‘babies make your belly grow’ (even though he
seems to be talking about a man, not a woman).
(10) (Abe, 3;04.08 / Situation: there are cards on the floor)
I’m picking up mine because I want you to be happy.
We aim to make predictions about the development of these different
types of causality. In order to do this, we must investigate whether causal
relations differ with respect to their level of complexity. Previous studies
suggest that this is indeed the case: cross-linguistic studies describing the
organization of the lexicon of causal connectives indicate that different
causal relations have different conceptual representations, and a number of
online text processing studies suggest that causal relations differ in their
relative complexity (for an overview see Sanders & Sweetser, 2009). Thus,
causal categories are likely to be relevant for the way in which children
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acquire causal connectives and relations. We investigate whether this is the
case by looking at their production of causal relations, and – in an innovative
line of investigation – by investigating their comprehension of these
relations.
For the production of causal relations, we first assess the relative
complexity of causal relation in terms of domains (i.e. content volitional,
content non-volitional, speech act, and epistemic) so as to form predictions
about a universal acquisition pattern. In order to verify these predictions, we
use growth curve analysis to investigate children’s development of causal
connective use per causal domain. This developmental approach should
complement existing studies, which determined an order of acquisition by
looking at the total frequency of usage per domain (Kyratzis et al. 1990;
Spooren & Sanders, 2008), or by stating the order of first occurrence (EversVermeul & Sanders, 2011).
On the basis of suggestions by Evers-Vermeul and Sanders (2011) and
our investigation into effects of parental scaffolding (see Section 1.2), we
make a distinction between the development of spontaneously produced
causal relations and relations that were elicited by means of why-questions.
This way, we can determine whether parental scaffolding is of importance
during the development of different causal domains.
However, if we really want to assess children’s sensitivity to different
causal relations, we should not only look at their production, but also at their
comprehension of these relations. So far, our knowledge of children’s
comprehension of (linguistically expressed) causal relations seems to be
based on children’s production of causal connectives. Yet, the order in which
children first use connectives to mark causal relations does not necessarily
have to match the order in which they first understand these relations.
Therefore, we step away from investigating causal connective production (cf.
concerns raised by Evers-Vermeul & Sanders, 2011), and focus on the
comprehension of causal relations.
An advantage of language comprehension research over language
production research is that it allows us to study very young children –
children who are not yet able to produce connectives themselves. As a result,
comprehension research can provide valuable insights into children’s
knowledge of different causal relations. To date, we know very little about
how young children’s comprehension of objective and subjective causal
relations develops. In order to find out to what extent children are able to
interpret these relations, we design a preferential looking eye-tracking
experiment that taps into children’s sensitivity to the objective-subjective
distinction. By investigating a previously unexplored aspect of causality
representation we hope to open up new avenues for future acquisition
research on causality.
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1.4 Summary of research goals
The current study investigates the acquisition of causal connectives from a
developmental perspective. We focus on two factors that have been
hypothesized to predict the course of acquisition: parental input and the
complexity of the causal relation. The goal of the current study is to
determine whether these factors influence causal connective acquisition. We
do this on the basis of four main research questions (RQ1–RQ4). We add a
cross-linguistic perspective by including evidence from the longitudinal data
of English, Dutch, and German children.
RQ1
RQ2

RQ3
RQ4

Does parental input influence children’s connective development?
Do parents scaffold their children’s connective development by
asking why-questions and/or by producing different types of
connective use?
Does the relative complexity of different types of causal relations
determine children’s subsequent production of these relations?
Does the relative complexity of different types of causal relations
play a role in children’s comprehension of these relations?

1.5 Chapter overview
An overview of the corpora used in each chapter can be found in Table 1. All
corpora were downloaded from the CHILDES database (MacWhinney, 2000).
In Chapter 2 we use growth curve analysis to investigate the influence
of cognitive complexity and parental input on the acquisition of discourse
connectives. We develop a growth curve analysis that includes three
predictors: first, the child’s ability to deal with cognitively complex
connectives, measured as an increase in age; second, short-term input
frequency (effects of parental input in the space of one recording); and third,
long-term input frequency (effects of the cumulative parental input over a
longer period of time). Using these three predictors, we analyze data from a
dense longitudinal corpus of a German boy (age range 1;11.12–2;11.27).
Results reveal that each factor has a significant effect on the acquisition of
the German connectives aber (but), damit (so that), und (and), weil (because),
and wenn (when). Thus, a proper explanation for connective development
needs to take into account effects of both cognitive complexity and parental
input.
In Chapter 3 we use growth curve analysis to determine how the
influence of parental input works. We do this by zooming in on the role of
parental input during the acquisition of the English causal connective
because and its German counterpart weil. For each connective, we analyze
the amount, as well as the type of connective use – imitated, elicited, and
independent – found in the dense corpora of five German and five English
child-parent pairs (age range 0;10-4;3). The growth curves reveal that
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parents do not scaffold their children’s connective use by adapting their
independent use to their children’s abilities. Rather, the parental
why/warum-questions seem to scaffold the acquisition of because and weil.
In addition, we find that children are responsible for a great part of their
own input as they ask why/warum-questions that elicit causal responses
from their parents. We conclude that parent-child interaction is essential for
the acquisition of causal connectives.
In Chapter 4 we continue our investigation of parental questions as
scaffolds for the acquisition of causal connectives. This time we do not take
the connectives, but the questions themselves as a starting point of our
analysis. We analyze the longitudinal corpora of five English and eleven
Dutch children (age range 1;2-5;6) for three features of parent-child
conversations: first, the parental why- and waarom-questions; second, the
child’s reaction to these questions; and third, the parents’ reaction to
children’s responses. Results show that parents adjust the complexity and
the timing of their input to the cognitive and linguistic abilities of their child,
although they scaffold causal responses rather than actual connective use.
We also find that English children produce because at a much earlier age
than Dutch children produce omdat (because), a cross-linguistic difference
that is reflected in the parents’ scaffolding behavior.
In Chapter 5 we turn to our investigation of the complexity of causal
relations. We investigate children’s elicited and independent use of English
because and German weil in four domains: volitional content, non-volitional
content, speech act, and epistemic. We form predictions about their relative
order of acquisition on the basis of their theorized complexity. We investigate
our predictions by means of a growth curve analysis of the spontaneous
language corpora of five German and five English children (age range 0;10 to
3;6). Results lead to the following acquisition order: volitional content < nonvolitional content < speech act/epistemic. This order is largely in line with
our predictions, and hence with our theorized complexity of the domains.
However, it does not allow for a distinction between speech act and epistemic
relations. We relate this finding to the fact that speech act relations are
rarely elicited by means of a why-question. Overall, results show that
parental why-questions cause children’s elicited use to develop faster than
their independent use, and thus scaffold the acquisition of causal domains.
Moreover, the prominence of the volitional domain indicates that
intentionality plays an important role in children’s development of causal
domains.
In Chapter 6 we investigate children’s comprehension of causal
relations. On the basis of our review of the literature on children’s
comprehension of causality we hypothesize that the comprehension of
objective reasoning develops before the comprehension of subjective
reasoning. More specifically, we expect two-year-olds to already understand

Introduction|11

objective relations, whereas the understanding of subjective relations will
not be in place until children are at least three years old. To test these
hypotheses, we conduct an eye-tracking experiment in the preferential
looking paradigm that measures Dutch children’s (aged 2;0 and 3;4)
comprehension of these relations. As expected, the age groups performed
equally well for objective relations, but three-year-olds were more successful
at understanding subjective relations than two-year-olds. Therefore, we
argue that the division between subjective and objective causal relations is a
relevant cognitive distinction for the development of causality.
In Chapter 7 we summarize the main findings from each chapter. We
use these findings to answer the main research questions of this study, and
discuss the implications for the role of parental input and complexity during
connective acquisition. In addition, we bring up some methodological issues
and provide suggestions for future research.
Table 1
Overview of the corpora
Child
Corpus
English children
Abe
Kuczaj (1976)
Naomi
Sachs (1983);
Nina
Suppes (1974);
Sarah
Brown (1973);
Shem
Clark (1978);
German children
Caroline
Von Stutterheim
Leo
Behrens (2006)
Pauline
Rigol
Sebastian
Rigol
Simone
Miller (1979)
Dutch children
Abel
Groningen (Bol, 1996; Wijnen & Verrips, 1998)
Daan
Groningen
Hein
Elbers & Wijnen (1992)
Iris
Groningen
Josse
Groningen
Laura
Van Kampen (1997)
Matthijs
Groningen
Niek
Elbers & Wijnen
Peter
Groningen
Sarah
Van Kampen
Tomas
Groningen

Chapter
3-5
3-5
3-5
3-5
3-5
3, 5
2-3, 5
3, 5
3, 5
3, 5
4
4
4
4
4
4
4
4
4
4
4
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1.6 Reading guide
The main chapters (3-6) have all been submitted for publication in different
international journals; Chapter 2 has already been published. As a result,
there will be some overlap in the method sections and partial repetition of
the literature. The advantage this offers the reader, however, is that each
chapter can be read on its own.
Throughout the study, we refer to example fragments taken from child
language corpora. These are always headed by the child’s name, followed by
the child’s age in years;months.days. For the Dutch and German examples,
we supply a free English translation. We only provide a word-by-word
translation when the ordering of the constituents is relevant.

Chapter 2
Investigating connective acquisition:
Exploring the possibilities of growth curve analysis1
Abstract
In this study, we investigated the influence of parental input on the
acquisition of discourse connectives. Three factors were hypothesized to play
a role in contributing to the course of language acquisition: first, an increase
in age, and hence, an increase in conceptual abilities; second, short-term
frequency effects (effects of parental input in the space of one recording); and
third, long-term frequency effects (effects of the cumulative parental input
over a longer period of time). We developed a growth curve analysis and used
this to analyze data from a dense longitudinal corpus of a German boy aged
1;11.12–2;11.27. Results show that each factor has a significant effect on the
acquisition of the German connectives aber ‘but,’ damit ‘so that,’ und ‘and,’
weil ‘because,’ and wenn ‘when’ and should always be taken into account
when studying connective acquisition. Furthermore, growth curve analysis
promises to be an innovative tool to study factors influencing the course of
language acquisition.
2.1 Introduction
A more or less classical approach to first language acquisition research is one
in which linguists and psycholinguists aim at pinpointing the processes that
influence the exact course of acquisition. Time and again, such studies have
found support for a cumulative complexity theory of some kind, which
proposes that the course of acquisition is influenced by factors that are
related to the child’s increase in age, such as an increasing ability to deal
with words and structures that are cognitively more complex (see Brown,
1973; Clark, 2003; Clark & Clark, 1977; Piaget, 1969). In recent years, a
growing number of studies – especially those taking a usage-based approach
– have stressed the importance of the ambient language for the linguistic
development of a child (see Diessel, 2004; Tomasello, 2006). The general
claim is that the amount and type of input children receive influences the
development of their linguistic abilities (see Borovsky & Elman, 2006; Kidd,
Lieven & Tomasello, 2006; Matthews, Lieven, Theakston & Tomasello, 2005;
Valian & Casey, 2003). Traditionally, cumulative complexity theory and the
parental input theory have been studied by investigating two main factors,
namely, increase in ability and effect of parental input respectively.
An almost identical version of this chapter appeared as Van Veen, R.,
Evers-Vermeul, J., Sanders, T., & Van den Bergh, H. (2009). Parental input and
connective acquisition in German: A growth curve analysis. First Language, 29,
267-289.
1
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In first language acquisition studies of typically developing children, an
increase in cognitive abilities is usually associated with an increase in age –
though not necessarily in a linear relationship. In fact, researchers who are
interested in the role of increasing cognitive abilities during the course of
acquisition do not tend to take cognitive ability itself as their independent
variable, but age (e.g., by comparing the linguistic capacities of children in
different age groups). This need not be problematic: if increase in age indeed
proves to be a prominent factor, it is more likely that age differences have to
be associated with differences in cognitive abilities rather than with other
developments related to age, such as neurological development and physical
maturation. In the current study, we also take age as an independent
variable, claiming that this is a good indicator of the cognitive abilities of
typically developing children.
Regardless of its importance, the factor age is usually not included in
studies of parental input; in fact, it is largely ignored. Still, even if one were
interested in parental input as an explanation for language development, it
is not entirely clear how this input theory should be operationalized. Studies
investigating the relation between input and output usually make do by
studying overall parental frequencies or frequencies of use per
developmental ‘stage’ (e.g., Aksu-Koç, 1998; Krasinski, 1995; Naigles & HoffGinsberg, 1998; Sandhofer, Smith & Luo, 2000; Shirai, 1994; Wijnen,
Kempen & Gillis, 2001). For example, Huttenlocher, Haight, Bryk, Seltzer,
and Lyons (1991) found a correlation between the average frequency of
content words in a sample of 11 mothers’ child-directed speech and the mean
age of first appearance in the children’s output. In another study, aiming at
investigating the effect of language input on the acquisition of root
infinitives, Wijnen et al. (2001) did not group the data, but divided the
corpora into four sections representing developmental phases, which allowed
for a general overview of language development. This method is restricted,
because dividing up data according to developmental stage does not allow for
a linear overview of the data. Moreover, dividing up data in a different way
(e.g., according to mean length of utterance [MLU] or age in months) will
almost certainly lead to different results. Thus, if we want to investigate the
influence of parental input throughout the course of acquisition, we need to
take a longitudinal perspective and present input and output data on the
basis of a timeline. Furthermore, since typically developing children will also
experience an increase in their cognitive abilities, it is important to link
parental frequencies of use to specific ages on a longitudinal scale. The first
goal of this article is to develop a method that allows us to investigate the
contribution of the factors age and input frequency to the course of language
acquisition.
In order to establish frequency effects of parental input, longitudinal
studies have often operationalized input frequency by calculating the overall
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frequency of use in the adult language. For example, in a study focusing on
verb acquisition, Naigles and Hoff-Ginsberg (1998) reported that total verb
frequency and final position frequency were among the most important
factors in the input determining the ease of acquisition. Similarly, where the
development of conjoined clauses is concerned, Diessel (2004) related the age
of emergence of the various types of conjoined clauses to their overall
frequency in the input. In other words, these studies focused on long-term
effects of input frequency, or the cumulative effect of parental input the child
has been exposed to over a longer period of time. However, another way of
operationalizing input frequency is by looking at the effect of parental input
on the child’s output in the space of one recording. This allows for a focus on
short-term effects, such as imitations.
However, where input frequency is concerned, there are several ways to
operationalize this factor. This gives rise to the second goal of this article:
disentangling short-term from long-term effects. This can be explained by
passages (1) and (2). Passage (1) could lead one to conclude that Leo’s
production of aber ‘but’ is related to, or even an imitation of, his father’s
previous use of the connective. This view is supported by certain accounts of
the usage-based approach in which it is expected that children will, to a
certain extent, imitate what their parents do (cf. Tomasello, 2003). Hence,
this passage argues for a short-term effect of language input.
(1)

(Leo, 2;09.00)
Father:
Ja okay, dann helf ich mit.
‘Yes okay, I will help.’
Father:
Aber was machen wir denn mit Eule und Osterhase?
‘But what shall we do with owl and Easter bunny?’
Leo:
Eule kriegt dies.
‘Owl gets this.’
Leo:
Aber Osterhase wollte keines.
‘But Easter bunny wanted none.’
Father:
Was wollte Osterhase nicht haben?
‘What didn’t Easter bunny want to have?’
Leo:
Kein Spielzeug
‘No toys.’

However, when we consider the passage in (2), which was taken from
the same recording, we find that Leo is perfectly capable of producing aber of
his own accord. This implies that Leo’s use of aber at age 2;09.00 cannot be
the mere result of short-term effects of the adult input, but rather a result of
all the language Leo has ever been immersed in. In other words, Leo’s
production of aber in (2) could not only be influenced by the instances of aber
he hears from his parents in this particular file, but also by all the other
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instances of aber he has heard before the age of 2;9.00. This could indicate a
long-term effect of language input on Leo’s use of aber. A similar idea was
also put forward by Abbot-Smith and Tomasello (2006) who claim that “every
utterance a child hears and processes has a lasting effect on linguistic
representations” (p. 283). A longitudinal analysis in which both short-term
and long-term effects are taken into account should reveal whether this line
of reasoning holds true.
(2)

(Leo, 2;09.00 / Situation: talking about a race between two model trains)
Father:
Ja, wenn’s über die Brücke, dann verlieren die sich
gegenseitig.
‘Yes, when it crosses the bridge, it will surely lose.’
Father:
So gut ist die Verbindung dann doch nicht zwischen
denen.
‘So, the connection between them is not good.’
Leo:
Aber auf e Abstellgleis gefahren.
‘But it drove over the sidetrack.’

So far, we have examined three factors that could influence the course of
language acquisition – cognitive growth effects related to age, short-term
effects of language input, and long-term effects of language input – as if they
operate independently of one another. However, it is also possible that
parental input and the cognitive capacities of the child interact. This would
be in line with ideas about ‘audience design’ (Clark & Murphy, 1982), which
is a theory similar to that of parental scaffolding (McCabe & Peterson, 1997;
Rome-Flanders, Cronk & Gourde, 1995; Stevens, Blake, Vitale & Macdonald,
1998). As the term itself suggests, audience design involves the speakers’
tailoring of the utterances to suit their audience. In child-directed speech
this means that, as children develop, parents adapt their speech to the
child’s increasing language abilities. In so doing, they progressively increase
the complexity of their language to encourage the child to produce slightly
more complex structures. In their study on causality, McCabe and Peterson
(1997) investigated parent’s child-directed speech as a source of language
development. They found that audience design played a prominent role in
children’s acquisition of causal links: ‘parents scaffold their children’s
emergent causal language by asking questions, repeating or revising such
questions, occasionally answering those questions themselves, or abandoning
them’ (p. 151). This scaffolding behavior preceded children’s causal language
by five or six months. A positive relation is also reported by Stevens et al.
(1998) who found a relation between maternal labeling and the vocabulary
size of children aged 9 and 15 months. On the other hand, Rome-Flanders et
al. (1995) did not find a link between infant language level and maternal

Exploring growth curve analysis|17

scaffolding behaviors. It seems interesting, then, to explore the possible
occurrence of audience design in the area of connective acquisition.
The current study focuses on separating age effects from two types of
input effects: short-term effects of language input, i.e., an effect of parental
input on the child’s output in the space of one recording; and long-term
effects of language input, i.e., a cumulative effect of the parental input the
child has been exposed to over a longer period of time. We have just seen that
the field seems to be in need of a method to study the role of both these
factors influencing the language development of a child. For this reason, we
set out to develop an innovative method that would enable us to do this and
simultaneously shed new light on parental input theory. We do this by
investigating two main research questions: (1) Does parental input affect the
language development throughout the course of acquisition? and (2) Can we
distinguish different types of effects of input frequency from effects of age
during the course of acquisition? In addition, we perform a preliminary
investigation into audience design as an explanatory factor. Our results are
demonstrated by means of a case study on German connective acquisition
consisting of a dense longitudinal corpus of spontaneous speech data.
Where the acquisition of connectives is concerned, both parental input
and age have been stressed as factors influencing the course of development.
Diessel (2004) found that parental input seems to play a role: “the more
frequent a specific conjoined clause appears in the mothers’ data, the earlier
it emerges in the children’s speech” (p. 172). Note that this study did use
longitudinal data, but based its analysis on overall frequencies. On the other
hand, Evers-Vermeul and Sanders (2009) claim that the cognitive complexity
of connectives and coherence relations sets the pace for acquisition, at least
in part (see also Bloom, Lahey, Hood, Lifter & Fiess, 1980; Evers-Vermeul,
2005; Spooren & Sanders, 2008). This complexity factor is closely related to
increase in age: at first children will only be able to deal with relatively easy
items, and as they grow older – and their cognitive abilities increase – they
will be able to deal with increasingly complex items. For instance, EversVermeul and Sanders (2009) found that children are able to express positive
relations (and, and then) before negative ones (but, however) and that they
are able to express additive relations (and) before they master causals
(because). However, this study only took the first emergence of connectives
into account and did not investigate the role of parental input.
For the current study, the connectives aber ‘but’, damit ‘so that’, und
‘and’, weil ‘because’, and wenn ‘when’ were investigated because they were
expected to occur early on in the acquisition process. These connectives occur
frequently in adult language and they express relatively easy types of
coherence relations (for a discussion of the relative complexity of coherence
relations and connectives, see Evers-Vermeul, 2005; Evers-Vermeul &
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Sanders, 2009; Sanders, Spooren, & Noordman, 1992; Spooren & Sanders,
2008).
2.2 Method
2.2.1 Data
We analyzed the data from one parent-child pair in a dense longitudinal
corpus. The corpus is that of a monolingual German boy, Leo, and was made
available by the Max Planck Institute, Leipzig; the relevant background
information is provided by Behrens (2006). Both parents have completed a
higher education and speak dialect-free, clearly articulated standard High
German. The current study only analyzed the files that resulted from the
first year of recording, during which Leo was aged 1;11.12–2;11.27 (714–1094
days). During this period, five one-hour samples per week were made, which
means that we are assured of a dense data set. In addition, his parents kept
a daily diary in which Leo’s newest and most complex utterances were noted.
Files that did not contain any adult speech, because they were mostly based
on diary recordings, were excluded from the analysis. In total, 257 files were
found suitable for analysis.
Leo’s parents and a research assistant provided most of the input
during the first year, though his mother was the primary caregiver of the
child. Once a week his mother worked in another job, so his father took over
childcare and the recordings. Also, once a week, or more often if requested,
the research assistant took care of the recordings. Apart from the parents,
the research assistant was also included in the analysis. Still, we refer to any
results regarding the input as ‘parental input’; we are aware of the
possibility that the input produced by the research assistant may differ from
that of the parents, just as much as the type and amount of input may vary
per parent. As a rule, no other adults or children were present during
recordings. In this year, Leo was still an only child and did not yet attend
kindergarten. Moreover, he was not exposed to indirect input through TV in
his home environment, though his parents did read to him quite often. As a
result, the recordings have captured a representative part of the input
available to Leo.
2.2.2 Procedure
For Leo and his three caregivers, the frequencies of aber, damit, und, wenn,
and weil per file were computed by using Computerized Language Analysis
(CLAN) (MacWhinney, 2000). In order to perform a time-efficient
preliminary analysis, these connective frequencies were calculated on the
basis of blind counts, which means that non-connective uses were also
included. In addition, the word count per file was computed so that the
length of the recording could be taken into account. This is important since
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this length influences the frequency with which connectives appear in the
transcript. The analysis of the parental frequencies was carried out for all
recorded utterances, including those that were not child-addressed.
For each connective, we performed a logistic regression analysis
(Fienberg, 1977). A logistic regression enables us to investigate the relation
between a linear explanatory variable (age) and a dichotomous explanatory
variable (absence vs. presence of connective) (see Menard, 2002). We modeled
the probability of occurrence of the particular connective in Leo’s speech as a
function of three predictors: Age, Short-term input, and Long-term input. In
order to establish any short-term effects, the relative input frequency per file
was related to the absence or presence of that connective in the child’s
language in that same file. In order to establish possible long-term effects,
we related the cumulative input frequency up to each file to the presence or
absence of the connective in question in the child’s language. For example,
when measuring the cumulative effect of aber at day 824, the input of aber in
file 824 and in the 110 previous files was considered.
We have chosen a polynomial model in which Age0, Age1, Age2, and so on
are used as predictors.2 An advantage of such polynomials is that they are
extremely flexible; they can take almost any shape, depending on the
number of powers and the value of the regression coefficients (see Goldstein,
1999; Van den Bergh & Rijlaarsdam, 1996). Please note that the number of
explanatory variables (powers of age) is considered an empirical matter.
Extra predictors (powers of age) were only added when the previously added
variables contributed significantly to the explanation of the occurrence of a
connective. Results are significant if the ratio of the regression weight (β)
and the standard error exceed 1.965 (and hence p < 0.05). For ease of
interpretation, not the coefficients but the net results are presented in the
growth curves; a complete statistical overview can be found in the Appendix.
We refer to our method as a growth curve analysis. This type of analysis
has shown its usefulness in a number of developmental areas, such as onset
of tense marking (Hadley & Holt, 2006), development of reading abilities
(Francis, Shaywitz, Stuebing, Fletcher & Shaywitz, 1996), and vocabulary
growth (Huttenlocher et al., 1991; Rescorla, Misrak & Singh, 2000). Growth
curve analysis has also been used to evaluate different types of metrics for
assessing the complexity of language samples from school-aged children
(Kemper, Rice & Chen, 1995).

2 Age to the power zero is 1. This generates a vector of ones that is
traditionally known as the constant. Age1 introduces a linear relation between
age and connective use into the model; Age2 introduces an acceleration or
deceleration in the growth, and Age3 and so on modify the slope of the growth
curve even further.
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2.3 Analysis and results
First, we show how we arrived at the best fitting models with the smallest
number of parameters and the best fit to the data. For each connective, these
optimal models reveal that all three predictors – Age, Short-term input, and
Long-term input – make a significant contribution. Second, we discuss the
short-term effects in greater detail. Finally, we report on a first analysis that
tests the theory of audience design.
2.3.1 The best fitting model
For each connective, three models were tested in a logistic regression
analysis. In the first model, the occurrence of each connective is modeled as a
function of the predictor Age only; the predictors Short-term input and Longterm input are taken into account in the second and third model respectively.
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Figure 1. Probability of five connectives occurring (model with only Age as
predictor).

Figure 1 presents the probability of the selected connectives occurring in
Leo’s speech. The results of our first model show that age significantly affects
the probability of a connective occurring in Leo’s speech: the use of
connectives changes with age. This is the case for every connective, though
the slope of the growth curve can vary per connective. For instance, Figure 1
shows a period of rapid increase in the probability of und ‘and’ occurring in
Leo’s speech. For und the probability of occurrence is 0.15 around 714 days,
which means there is a 15 percent chance that und will appear in the
recording. However, after around 840 days, the probability of Leo producing
und remains 1.0, which means that the child uses und in every taped
conversation. Also, we see that the probability of wenn ‘when’ occurring

Exploring growth curve analysis|21

increases steadily from the first recording, whereas initially the probability
of damit ‘so that’ occurring is very small, but rapidly increases after 870
days.In the second model, the predictor Short-term input, the effect of
parental use of the same connective on the same occasion, was added to the
first model. The results show that the input of each connective has a
significant effect on the probability of the connective occurring on top of the
effect age has been shown to have (see the Appendix for relevant statistical
details). This means that the amount of connectives in the language of Leo’s
parents has a short-term effect on Leo’s connective use. For example, the use
of aber in the input of a particular file influences Leo’s production of aber in
that same file (χ2 (3) = 3573.6; p < 0.001).
Table 1
Percentage of recordings that are correctly predicted to contain a connective
Connective
Correctly predicted (in %)
Aber
77.2
Damit
82.7
Und
97.4
Weil
91.6
Wenn
80.7

In the third and final model, the predictor Long-term input was added
to the second model. This predictor measures the cumulative effect of the
input for each connective. The predictor Long-term input significantly
influences the probability of a particular connective occurring in Leo’s
speech. For example, the cumulative frequency of aber in the input affects
Leo’s use of that connective (χ2 (3) = 761.0; p < 0.001). Hence, this model was
the best fitting model with the smallest number of parameters. Table 1
shows that the percentage of connective occurrences that are correctly
predicted by the third model is relatively high for each of the connectives
under investigation.
2.3.2 Effects of parental input
In the previous subsection, we found that the predictors Short-term input
and Long-term input contribute significantly to each model. In the current
subsection, we look at the nature of these effects. In order to do so, the
growth curves resulting from the optimal models of aber ‘but’ and weil
‘because’ (Figures 2 and 3) are discussed in greater detail.
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Figure 2. Probability of aber occurring.
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Figure 3. Probability of weil occurring.

As Figures 2 and 3 illustrate, the parental input effects are
characterized by steep peaks and dips in the growth curves and show a
different pattern for each connective. The growth curves suggest that the
parental influence is not continuous, but undergoes periods of little to no
influence and periods of substantial influence. This pattern is roughly the
same for each connective and can be divided into three stages: first, a period
in which there is little influence; second, a period in which there is lots of
influence; third, a final period in which there is little or no influence.
During the first period, the growth curves do not show any visible input
effects; given the absence of peaks and dips, the input does not seem to
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directly influence the probability of a connective occurring.3 This period of
little influence is followed by a period with a large amount of influence.
When we look at the growth curve for aber ‘but’ in Figure 2, the raggedness
of the curve shows that the direction of the influence differs per file. Thus, if
the input has a large positive effect on the expected probability (i.e., the
chance of Leo producing aber), this is indicated by a peak in the graph.
Likewise, a negative effect on the expected probability is indicated by a dip
in the graph. A positive effect is due to a high frequency of aber in the input;
a negative effect is due to the lack of or low frequency of aber in the input.
For example, when Leo is 828 days old we find that the probability of aber
occurring in his speech suddenly drops to 0.09. When we look at the specific
recording, we find that the parents produced four instances of aber, whereas
in the previous 10 files they produced an average of 18 instances of aber per
recording. Hence, according to the model, Leo’s production of aber will be low
too. Similarly, when Leo is 829 days, we find that the probability suddenly
increases to 0.61. In this specific recording, the adults produce 40 instances
of aber, which is the highest adult count of aber for all recordings analyzed.
In this case, the model predicts Leo to show a relatively high production of
aber.
Like the growth curve for aber, the growth curve for weil ‘because’ in
Figure 3 first shows a period of no parental influence, which is followed by a
period with greater influence. After 821 days, the growth curve shows a
rapid increase in the probability of weil occurring in Leo’s speech. The effect
of parental input is characterized by a number of large negative deviations.
These sudden falls in the probability of weil occurring in Leo’s speech are
caused by a sudden decrease of weil in the input. This effect can be traced
back to the actual recordings. For example, an inspection of the recording
made at 890 days shows that it does not contain any instances of weil in the
input, whereas an inspection of its surrounding files shows that they contain
around five instances of weil. This finding is similar for every deviation in
Figure 3, but also for the sudden deviations in the growth curves of the other
connectives. Hence, these large, sudden deviations are likely to be due to
short-term influences of the input.
Apart from the first stage, the final stage of the growth curves also
shows a lack of parental influence. For example, the curve for aber in Figure
2 evens out from around 980 days. This smoothness shows that the effect of
parental input becomes much smaller. This could be a sign of Leo’s
independent use of aber, indicating mastery of the connective. Similarly, the
3

An exception can be found in the connective und, which is the only
connective that lacks an early period of little parental influence. It is likely that
such a period took place before Leo was 714 days old and was consequently not
captured on record.
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relatively smooth curve toward the end of the growth curve of weil in Figure
3 indicates that, even though the probability of the connective occurring is
high (around 100%), the influence of the input is small, suggesting mastery
of the connective as well.
Note that Figures 2 and 3 do not provide visible cues that allow us to
distinguish short-term effects from long-term effects. These can only be
traced by comparing Figures 2 and 3 with the growth curves resulting from
the earlier models, which include the predictor Short-term input, but not the
predictor Long-term input. For reasons of exposition, we have chosen to only
include the graphs from the final model. However, a comparison of these
growth curves revealed that the short-term input was responsible for large
peaks and dips, whereas the long-term input was responsible for flattening
these peaks and dips. Apart from the visible output, the statistical analyses
show that both factors contribute significantly to the model and that many of
the peaks and dips in the graphs can be traced back to relatively high or
relatively low frequencies in specific files (indeed, indicating short-term
effects).
2.3.3 Audience design
The previous subsection revealed that the growth curves (except the growth
curve for und) show an early period of little parental influence. For ease of
discussion, such a period is illustrated again for the growth curve of damit ‘so
that’ in Figure 4. This growth curve shows a large period in which the child
does not use damit. Only after around 850 days do we find that the parental
input seems to affect Leo’s use of damit.
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Figure 4. Probability of damit occurring.
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Figure 5. Proportion of damit in adult input.

One explanation for the occurrence of an early period of little parental
influence could be that the connective simply did not occur in the adult input
and could consequently not influence Leo’s connective use. This would mean
that the parents are somehow modifying their input to Leo’s cognitive and
linguistic capacities. This idea fits the theory of audience design (see Clark &
Murphy, 1982). To test whether this is indeed the case, the relationship
between the proportion of the connective use in the input and Leo’s age was
examined. Our findings for the connective damit, which experienced no
effects from adult input up to 850 days, are illustrated in the scatterplot in
Figure 5.
In the scatterplot – which is typical of the scatterplots of the other
connectives – we find that the proportion of damit in the input remains
stable over time. The fact that input does not change over time indicates that
Leo’s parents did not adapt their use of damit to Leo’s capacities. There do
seem to be some outliers that stand apart from the clustered band around
the proportion of 0.001. These outliers do not affect the absence of any trend.
In fact, we find the same pattern for each connective in this case study
(although these scatterplots are not reported here for reasons of space); the
relative input frequency of each connective is stable across the recordings.
Hence, it is unlikely that audience design is the reason for the lack of
parental influence in the beginning of the acquisition process.
2.4 Discussion
Overall, we find that – in addition to the factor Age – both the predictor
Short-term input and the predictor Long-term input influence the acquisition
of connectives. In the following subsections, we discuss how to interpret the
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significant contributions of each of these three predictors and return to the
issue of audience design in the light of our correlational findings.
2.4.1 Increasing age and cognitive abilities
Each growth curve – with exception of the growth curve for und – starts with
a period in which Leo does not produce the connective. This can be attributed
to the predictor Age: most three-year-olds are expected to be able to use
damit ‘so that’ or wenn ‘when’ to a certain extent, whereas two-year-old are
not. However, apart from the fact that the predictor Age contributes to the
overall statistical model in a significant way, it is as yet unclear what this
entails. We have suggested it involves an increase in the child’s increasing
ability to deal with words and structures that are cognitively more complex.
This means that the initial period during which Leo does not produce a
connective is explained by his not being able to deal with its semantic and/or
syntactic complexity (see Bloom et al., 1980; Brown, 1973; Evers-Vermeul,
2005; Evers-Vermeul & Sanders, 2009). The idea that Leo’s use of
connectives is influenced by the relative complexity of the connectives would
explain Leo’s early use of und (see Figure 1), which is assumed to be the least
complex connective, and his late use of damit, which is considered to be a
more complex connective.
An alternative explanation for an early period of little parental
influence in terms of audience design – the connective simply did not occur in
the parental input and could consequently not influence Leo’s connective use
– was not proven to be correct. In this study we could not show any instances
of audience design. If that had been the case, we would have expected a
gradual increase in the number of con nectives in the parental input – in line
with Leo’s increasing age and cognitive abilities. Furthermore, we would
have expected the input patterns to differ per connective, since connectives
are known to vary in their syntactic and conceptual complexity (EversVermeul, 2005). Instead, we found stable frequencies of parental connective
use as well as similar input effects for the connectives under investigation.
2.4.2 Three types of short-term effects
For each connective, we found a period in which there are a large number of
sudden deviations from the growth curve. Consequently, it seems as though
the short-term effects of parental input are of particular importance during
this period. However, the growth curves do not indicate what causes the
differences in the intensity of the peaks and the dips in the developmental
curves for the connectives under investigation. One explanation for the
prominent short-term effects in these periods could be that Leo imitates
what he hears in the input. This would be in line with assumptions held by
proponents of the usage-based approach, who stress the importance of
imitation in the process of language acquisition (see Diessel, 2004;
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Tomasello, 2003). An example of this direct type of parental influence can be
found in example (1). However, as example (2) shows, not all instances of
Leo’s connective use can be interpreted in terms of direct imitation.
The steepness of the peaks and dips in the growth curves of the
connectives could also be accounted for by the possible existence of context
effects; some connectives occur more often in certain contexts than others.
For example, the growth curve for und ‘and’ shows neither steep peaks nor
deep dips. This can be explained by the fact that the use of this connective is
not restricted by the conversational context. The growth curve for the
connective weil ‘because’, on the other hand, is characterized by a large
number of negative deviations. These even occur after the age at which the
probability of Leo using weil has reached the 100 percent mark and we can
expect that Leo is capable of producing weil independently. This finding can
be accounted for by the fact that weil is a context-dependent connective; just
like English because, it is generally used to argue, to give an account for
performing a certain speech act, or to describe causal relations in the real
world (for a discussion of different types of causal relations in child language,
see Spooren & Sanders, 2008). Situations in which weil often occurs are, for
instance, in explanatory settings and in warum–weil (‘why–because’
sequences) sequences during play. Thus, certain contexts require the use of
weil and so lead to a high frequency of weil, though it is questionable
whether there are any contexts in which weil cannot occur. In-depth
qualitative analysis will have to reveal whether we can identify context
effects as such.
In addition to imitation and context effects, a third type of short-term
effects can be distinguished: parental echoes. As is shown in (3), the parental
use of a connective does not always precede the child’s connective use, but
sometimes follows it.
(3)

(Leo, 2;06.12)
Leo:
Da . . . der Zug hält.
‘There . . . the train stops.’
Leo:
Der Zug hält.
‘The train stops.’
Mother:
Der Zug hält?
‘The train stops?’
Leo:
Weil das Signal nach oben ist.
‘Because the signal is up.
Mother:
Weil das Signal nach oben ist.
‘Because the signal is up.’
Mother:
Aha, gut.
‘Ah, good.’
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By repeating Leo’s answer to the warum-question, his mother
emphasizes her understanding of his answer, as well as the correctness of
the use of weil. In other words, she reinforces Leo’s use of weil. Apart from
reinforcements, we also find that recasts follow Leo’s connective use, though
they do not seem to occur as often as reinforcements in our corpus. Recasts
differ from reinforcements in that they repeat the utterance with corrections
(see Chouinard & Clark, 2003). In a way, however, these recasts reinforce
the production of connectives as well, since the correction is typically aimed
at a different part of the connective clause (see Chapter 4). Both types of
parental echo could lead to an increased frequency of a certain connective.
However, they cannot explain the sudden deviations in the growth curves,
because we do not expect reinforcement and recasts to occur in one file
without occurring in the next. Qualitative research is needed to find further
support for these ideas and to find to what extent these three types of shortterm effects – direct imitations, context effects, and parental echoes –
contribute to connective acquisition.
2.4.3 Long-term effects and mastery
The logistic regression shows that adding Long-term input as a predictor of
Leo’s connective use leads to a significantly better fit. In addition, we found
that the long-term input diminishes the short-term effects in specific files: it
flattens the peaks and dips in the growth curves. Hence, it seems likely that
utterances produced by parents have a lasting effect on linguistic
representations (Abbot-Smith & Tomasello, 2006). For connective use this
means that, even though the parental influence is small in the first period,
the child is in fact taking in the input he or she receives during this period.
Thus, even when there is no short-term effect in that the child immediately
puts the input to use, we can claim that Leo is indeed sensitive to his
parents’ connective use from the beginning of his linguistic development.
The presence of long-term effects sheds new light on the
operationalization of the notion ‘acquisition.’ Researchers differ greatly in the
way they operationalized this notion. Some researchers of connective
acquisition have tried to determine the emergence of connectives (see Bloom
et al., 1980; Diessel, 2004; Evers-Vermeul, 2005), while others have focused
on full mastery or on the developmental stages between emergence and full
mastery (see Braunwald, 1997; Piaget, 1969). The presence of fluctuations in
the probability of occurrence of connectives in the child output indicates that
acquisition should be regarded as a long-term process and not in terms of
‘acquired’ or ‘not acquired.’ Characterizing children’s use of a connective in
these terms would not account for the ‘more or less’ considerations that we
have found in our growth curves. In line with Van den Bergh, Herrlitz, and
Klein Gunnewiek (1999), we have shown that “language development can be
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described more adequately by a continuous scale on which the mastery is
allowed to vary from ‘no mastery at all’ to ‘complete mastery’” (p. 25).
In addition, the methodology used in this study gives rise to a new
operationalization of the notion ‘mastery.’ A child can be said to have
‘mastered’ a linguistic item when he or she is able to use it autonomously –
both in production and comprehension – and use it in a variety of functions,
contexts, and registers (see Berman, 1996; Braunwald, 1997). The data in
this study allow us to talk about mastery in terms of productive use, but do
not tell us anything about mastery in terms of comprehension, various
functions, contexts or register. In the following, we restrict our discussion of
mastery to include productive use only.
Previous studies have established full mastery on the basis of an
arbitrary proportion of the parental target input (see Brown, Cazden &
Bellugi-Klima, 1969; De Villiers & De Villiers, 1973). However, this method
can result in an incorrect ‘yes/no’-idealization of the developmental data.
Moreover, it does not take into account that the probability of occurrence of
connectives can vary per recording. The growth curve analysis allows us to
establish mastery on the basis of the smoothness of the growth curves toward
the end of the curves. This smoothness implies that, even though the
probability of the connective occurring is high, the influence of adult input is
small. This indicates that Leo is capable of using these connectives on his
own accord, without taking notice of his parents’ use of the connective.
Hence, mastery can be established in the final, relatively smooth part of the
growth curve, where no effects of parental input can be found.
This view sheds new light on the examples in (1) and (2), which were
recorded during the final period, when Leo was aged 2;09.00 (1005 days old).
In this stage of Leo’s acquisition of aber, his parents do not show a great
influence. Thus, we can conclude that his use of aber in (1) and (2) was not a
form of direct imitation (i.e., a short-term effect), but most likely an example
of mastery, a product of the long-term effect of parental input. Of course,
Leo’s independent use of aber does not mean that he has mastered all its
possible uses: his production and comprehension of aber will still need to
mature for it to encompass all varieties of the word.
2.4.4 Correlational evidence and audience design
In this study, we have been able to establish a correlation between the
parental connective input and Leo’s connective use. So far, we have given a
one-way interpretation to these results: the parents influence Leo (A > B).
However, given the correlational nature of our results, it is also possible to
argue that Leo’s output is in fact influencing the parental input (B > A) or
that we are dealing with a tight interaction between parental input and child
output (A <> B). The idea that the input provided by Leo’s parents is guided
by Leo’s cognitive and linguistic capacities is a type of audience design. Our
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results provide two arguments against this idea. First, we have shown that
the proportion of connectives in the parental input remains stable over time
(cf. the scatterplot in Figure 5). This implies that parents do not adapt their
connective frequency to the increasing abilities of the child. Second, we
should note that the parents were using the connectives before the child first
started to use them. This implies that the parent is teaching the child and
not vice versa. In any case, the results from the current study could not show
any instances of audience design at the quantitative level. These findings
differ from those reported by McCabe and Peterson (1997) and Stevens et al.
(1998), but are supported by the study by Rome-Flanders et al. (1995).
Proponents of audience design could claim that it is not the quantity of
the input that is changing, but rather the quality of the connective input.
The amount of parental connectives may remain stable, but parents could
alter the type of connective utterances they use. For example, they could
gradually increase the number of cause-consequence utterances while
decreasing the number of consequence-cause clauses. Or they could – seeing
that their child starts to reason more often – increase the number of claimargument relations with respect to consequence-cause relations. Similarly,
the type of interaction between parent and child could change. Instead of
producing connective utterances that the child imitates, the parent could
start producing reinforcements, imitating what the child says. In order to see
whether this is an accurate explanation, one would have to perform a
qualitative analysis of the data. Such a qualitative analysis might also
provide cues for resolving the conflicting evidence in this area.
2.5 Conclusion
In this study, we have investigated the acquisition of discourse connectives.
An ongoing debate in current studies of language acquisition centers around
the question whether the acquisition of linguistic elements is determined by
inherent complexity of linguistic and conceptual structures, or also by the
language input children receive – as increasingly influential usage-based
accounts propose. We have seen how both input-based and cognitive
complexity explanations might hold for the acquisition of connectives, too.
Several researchers have shown how English and Dutch children acquire
connectives expressing more complex relations like negative (but) or causal
(because) only after they have mastered less complex ones like additives
(and) and temporals (and then) (Bloom et al., 1980; Evers-Vermeul &
Sanders, 2009; Spooren & Sanders, 2008).
Although parental input is thought to be a serious alternative to
cognitive complexity, current methods have proved inadequate to investigate
its contribution to the course of acquisition. The field seemed to be in need of
a method to study the role of both complexity and parental input as factors
influencing the language development of a child. For this reason, we have
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developed an innovative method that would enable us to do this and
simultaneously shed new light on parental input theory. We can now
conclude that the application of growth curve analysis to child language
data, as proposed in this article, is a successful method. It enables us to take
into account both age – which is closely related to increasing complexity –
and long- and short-term effects of parental input. In fact, the method
produces a relation between input and output that is interpretable.
Moreover, the percentage of recordings that are correctly predicted to contain
a connective is relatively high for each of the connectives under
investigation. This can lead us to conclude that ratio and interval
(continuous) data might better allow researchers to disentangle and model
the short- and long-term effects of parental input than categorical data
would.
We have demonstrated that – in addition to the factor Age – frequency
of use in the adult input significantly influences the acquisition of
connectives. This influence is not continuous, but undergoes periods of little
to no influence and periods of substantial influence. Future research should
increase the generalizability of this study by including the analysis of more
child-parent pairs. An additional advantage of the simultaneous analysis of
data of several child-parent pairs is that it would enable us to determine the
relative influence of the three predictors: Age, Short-term input, and Longterm input. This would refine the picture obtained in this study, in which we
could establish the significance of the contribution of the three factors, but
not the weight of their contribution. Also, it would be interesting to see
whether parents differ from one another with regards to adapting their
connective use to their child’s needs. Evers-Vermeul (2005) has shown that
this type of research is promising; she found that one and the same mother
differentiated her frequency of use of the Dutch connective toen ‘then/when’,
depending on which daughter she spoke to. With regards to the current
study, this type of research would also reveal whether the input produced by
the research assistant differs from that of the parents or whether children
with and without siblings show different acquisition patterns.
A second way to improve the generalizability of our study is to take
polysemy into account. The results presented in this study were based on
counts of lexical forms only. Hence, part of the words that were labeled as
connectives could have been discourse markers or have other non-connective
uses. We expect that the polysemic uses of und and damit will have led to
larger usage frequencies. In future research, this could be corrected for by
differentiating between the possible uses of a connective form.
The current study focused on the frequency effects of the adult input.
However, to get a more fine-grained picture of the influence of adult input,
additional qualitative research should be carried out on the data (see
Tomasello, 2000a, p. 211). This might help us in distinguishing between
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three possible variants of short-term effects: direct imitation, reinforcement,
and influence of the conversational context. Furthermore, only qualitative
analyses can show whether children make mistakes in the use of certain
connectives, or whether they use these connectives in a restricted range of all
the meanings they can express. Finally, a qualitative analysis may refine the
picture we obtained for audience design; it allows us to find out whether
parents adapt their speech to the cognitive abilities of their children in a
qualitative way.
To conclude, we have shown that a proper explanation for connective
development in child language needs to take into account: (1) effects of
increasing age and, hence, the child’s increasing cognitive abilities; (2) shortterm frequency effects of the adult input; as well as (3) long-term frequency
effects of the adult input. Future research will have to reveal the relative
contribution of each of these factors.
We trust that the growth curve analysis developed in this study will
have a role to play in this kind of follow-up research, because it enables
researchers to operationalize parental input hypotheses of language
acquisition. The use of this method will be a helpful tool in answering crucial
questions in the fascinating field of language acquisition, such as ‘what is the
role of complexity versus input?’ We will continue this type of research in the
field of discourse connectives, but we expect that growth curve analysis will
also be a successful method to study the development of many other
linguistic elements.
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APPENDIX TO CHAPTER 2
Table A1.
Aber: measure of error per model
Predictors in Model
1. Age
2. Age, Input
3. Age, Input, Cumulative Input

-2 Loglikelihood
311302.1
307727.5
306966.6

Table A2.
Damit: measure of error per model
Predictors in Model
-2 Loglikelihood
1. Age
263848.7
2. Age, Input
248578.4
3. Age, Input, Cumulative Input
247917.3
Table A3.
Und: measure of error per model
Predictors in Model
1. Age
2. Age, Input
3. Age, Input, Cumulative Input
Table A4.
Weil: measure of error per model
Predictors in Model
1. Age
2. Age, Input
3. Age, Input, Cumulative Input

χ2

df

p

1-2 = 3573.6
2-3 = 761.0

3
3

<.001
<.001

χ2

df

p

1-2 = 15270.3
2-3 = 661.1

3
3

<.001
<.001

-2 Loglikelihood
46890.9
46804.8
46455.1

χ2

df

p

1-2 = 86.2
2-3 = 349.6

3
3

<.001
<.001

-2 Loglikelihood
153762.2
145146.1
144901.2

χ2

df

p

1-2 = 8616.1
2-3 = 244.9

3
3

<.001
<.001

χ2

df

p

1-2 = 2918.4
2-3 = 2212.3

3
3

<.001
<.001

Table A5.
Wenn: measure of error per model
Predictors in Model
-2 Loglikelihood
1. Age
298752.8
2. Age, Input
295834.3
3. Age, Input, Cumulative Input
293622.0

Chapter 3
The influence of parental input on connective
acquisition: A growth curve analysis of
English because and German weil1
Abstract
The current study used growth curve analysis to study the role of parental
input during the acquisition of the English causal connective because and its
German counterpart weil. The dense corpora of five German and five English
child-parent pairs (age range 0;10-4;3) were analyzed for the amount as well
as for the type of connective use – imitated, elicited, and independent use.
The growth curves showed that children’s elicited use developed faster than
their independent use; imitations were rare. Parents were not found to
scaffold their children’s connective use by adapting their independent use to
their children’s abilities (although children may still be sensitive to their
parents’ independent input). Rather, the parental why/warum-questions
played an important role in the acquisition of because and weil. In turn,
children also used why/warum-questions to elicit causal responses from their
parents, which shows that children were responsible for a great part of their
own input.
3.1 Introduction
In recent years, the study of first language development has benefited from
the increasing availability of dense longitudinal data. As a result, a growing
number of studies use spontaneous language corpora to assess children’s
language development. With the growing interest in dense corpora comes the
need for sophisticated methodologies to analyze large amounts of data, such
as growth curve analysis (Goldstein, 1999). By applying growth curve
analysis to longitudinal child language data, it is possible to statistically
model the development of a certain linguistic item (e.g. particular
grammatical phenomena, function words, or word classes) over time. In
addition, growth curve analysis can take into account the effects of multiple
(hypothesized) predictors of language development, such as parental input –
the interest of the current study – mean length of utterance, or vocabulary
size (Menard, 2002).
A further advantage of growth curve analysis is that it takes into
account the full effects of age as an independent continuous variable. By
using age as a continuous variable, it is possible to consider each data point
This chapter has been submitted for publication as Van Veen, R., EversVermeul, J., Sanders, T., & Van den Bergh, H. (2011). The influence of parental
input on connective acquisition: A growth curve analysis of English because and
German weil.
1
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(i.e. each recording) which leads to a detailed account of the child’s
development over time. Many studies focusing on the role of parental input
during language development do not employ age as a continuous variable,
but relate the total input frequency to language proficiency at a specific age
(e.g. Naigles & Hoff-Ginsberg, 1998; Kirjavainen, Theakston & Lieven,
2009). Although their results may be very informative, the method has a
drawback: it is impossible to track any changes in parental input over time.
Other studies suffice by studying frequencies of use per developmental ‘stage’
(e.g. Sandhofer, Smith, & Luo, 2000; Theakston & Lieven, 2008; Wijnen,
Kempen, & Gillis, 2001). This method allows for a general overview of
language development, but is restricted, because dividing up data according
to developmental stage (e.g. mean length of utterance or age in months) does
not allow for a linear overview of the data (cf. concerns raised by Stoll &
Gries, 2009).
In this study, we aim to use growth curve analysis to model children’s
language development over time. Indeed, as children grow older we expect an
increase in their use of certain linguistic phenomena. Therefore, it makes
sense to use time – measured as the increase in the child’s age – as a
predictor in growth curve analysis (for the use of time as a predictor, see
Goldstein, 1979; Van den Bergh & Rijlaarsdam, 1996). 2 Since children’s
ability to deal with cognitively more complex words and structures is
associated with an increase in children’s age, we use the predictor age as an
indicator of children’s cognitive abilities.3
In the current study, we will apply growth curve analysis to the
development of causal connectives, such as because. Connectives are
interesting candidates for growth curve analysis, because mastering
connectives is crucial for producing coherent discourse and because parental
input has been found to influence their course of development. By relating
the age of emergence of the various types of conjoined clauses to their overall
frequency in the input, Diessel (2004) found that parental input seems to
play a role in connective acquisition: ‘the more frequent a specific conjoined
clause appears in the mothers’ data, the earlier it emerges in the children’s
Many studies use mean length of utterance (MLU) instead of age to
indicate an increase in language development (Brown, 1973; De Villiers & De
Villiers, 1973). Since many studies have found a significant linear relationship
between age and MLU in typically developing children up to age five (Klee,
Schaffer, May, Membrino & Mougey, 1989; Miller & Chapman, 1981), we felt it
was unnecessary to include both MLU and age as predictors.
3 Of course, the relationship between age and cognitive abilities is not truly
linear. We merely intend to use age as an indicator – not as a strict measure – of
growing cognitive abilities. Ideally, children’s cognitive development should be
established on the basis of independent tests at different ages, but unfortunately
such data were not collected for the longitudinal corpora under investigation.
2
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speech’ (p. 172). In his study, however, it is impossible to track any changes
in parental input over time, because language proficiency at a specific age is
related to the total input frequency.
For this reason, we used growth curve analysis to gain a longitudinal
perspective on the effects of parental input on the acquisition of the German
discourse connectives aber ‘but,’ damit ‘so that,’ und ‘and,’ weil ‘because,’ and
wenn ‘when’ in Chapter 2. Parental input was operationalized by
distinguishing between short-term input and long-term input. Short-term
input was defined as the parental input in the space of one recording and
long-term input as the cumulative parental input the child has been exposed
to over a longer period of time. Results showed that both factors have a
significant effect on the acquisition of German connectives. In addition, they
found that the influence of parental input is not continuous, but undergoes
periods of little to no influence and periods of substantial influence. These
findings reinforce the idea that a longitudinal perspective is necessary for a
proper explanation of language acquisition.

!
!
A. Constant
B. Audience Design
C. Scaffolding
Figure 1. Fictional growth curves of parental input (P) in relation to their
children’s (C) connective development.

However, the finding that the influence of input is not continuous raises
the question what the connective input children receive actually looks like.
We see three possible types of input, which are presented graphically as the
fictional examples in Figures 1a-c. A first possibility is that the input
remains constant over time (see the horizontal line in Figure 1a), indicating
that the parents do not adapt their input to their children’s increasing ability
to produce connectives (which is represented as an s-shaped curve and is the
same in all three figures). A second possibility is that parents adjust their
connective use to the cognitive and linguistic capacities of their child. This
would be a type of audience design (Clark & Murphy, 1982), which entails
that parents will not use a connective if their child is unable to comprehend
what that connective means. Such a tight relationship between parents and
children leads to the audience design represented in Figure 1b: the parental
connective use increases at the same rate as their children’s development. A
third and related possibility is that of parental scaffolding (Wood, Bruner &

!
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Ross, 1976), which refers to the way parents gradually increase the
complexity of their language to encourage the child to produce slightly more
complex words and constructions. Parents show this increase in the period
preceding the child’s ability to produce these complex words and
constructions. Parental scaffolding is illustrated in Figure 1c: the parental
input increases ahead of the children’s development. Like audience design,
parental scaffolding emphasizes the adjusting of the type and amount of
input to the child’s ability. However, in terms of development, scaffolding can
make the difference between the level a child is capable of reaching
independently and the level a child can achieve under guidance of a parent
(compare the similar idea behind Vygotsky’s (1978) ‘zone of proximal
development’).
In the current study, we will investigate two ways in which parental
input can play a role in the acquisition of English because and its German
counterpart weil: the amount of connective input, and the type of connective
input. By investigating the amount of input, we aim to determine whether
connective input is constant over time, or whether it increases in parallel to
the child’s connective use (audience design) or ahead of the child’s connective
use (scaffolding). In Chapter 2 we plotted the relative input frequency of the
connectives per recording and, on the basis of these plots, conclude that the
connective input remains relatively stable over time, indicating that parents
use connectives, even when their child does not. However, we did not test the
significance of increases or fluctuations in the input frequencies. To solve
this issue, the current study will use growth curve analysis to model the
connective use of the children over time, as well as that of their parents.
Apart from adjusting their amount of input, parents may also scaffold
their child’s connective use by adjusting the type of connective input to their
child’s increasing ability. For the current study, we distinguish between
three different types of connective use: imitations, elicited use, and
independent use. First, parents may imitate their children by way of
reinforcing the child’s connective usage. This is a type of indirect feedback
that often takes the shape of reformulations and that reinforces their child’s
connective use. For example, the investigator’s use of weil in (1) reformulates
Simone’s previous utterance by correcting Simone’s case marking of keine
Zähne. Research by Chouinard & Clark (2003) shows that this type of
feedback is successful: children pay explicit attention to the information in
adult reformulations in 10 to 50 percent of the cases (see also Farrar, 1992;
Saxton, 2000). Note that a high number of parental reformulations will
result in a strong correlation between parental input and child output
(compare the findings in Chapter 2).
(1)

(Simone, 2;06.23)
Investigator: Kann denn der Tobias schon Fisch essen?
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‘Can Tobias eat fish yet?’
Simone:
Nein.
‘No.’
Investigator: Warum kann der noch nicht Fisch essen?
‘Why can’t he eat fish yet?’
Simone:
Weil der noch kein Zähne hat.
‘Because he does not have any teeth yet.’
Investigator: Weil er noch keine Zähne hat.
‘Because he does not have any teeth yet.’
Second, parental connective usage may provide positive evidence in the
shape of elicited use. This type of use generally occurs in response to a how
come or a why-question (in German a wieso or warum-question). Parents are
known to scaffold children’s causal language by asking why-questions, and
from age 2;2 children start to ask why-questions increasingly often (Hood,
Bloom & Brainerd, 1979; McCabe & Peterson, 1997). For example Sarah’s
mother’s use of weil in (2) was elicited by Sarah’s why-question.
(2)

(Sarah, 2;07.05 / Situation: looking at Tony the pony)
Sarah:
Where fingers?
Mother:
Your fingers are right here.
Sarah:
Tony Pony fingers.
Mother:
Tony, Tony don’t have any fingers.
Sarah:
Why?
Mother:
Because he’s only a horse.
Sarah:
Horse?
Mother:
Yeah, horses don’t have fingers.

Third, parents may provide positive evidence by using connectives in
child-directed utterances that are not imitations or responses to whyquestions, but that are produced spontaneously. We label this type of use
independent use. By combining the qualitative analysis of the input with
growth curve analysis, we can assess the timing, and thus the extent of
scaffolding, for each type of connective input. In addition, we will assess the
children’s usage of each type of weil and because. This way, we can show how
the different types of connective input are linked to children’s increase of
independent and elicited connective use, presenting a clearer picture of the
relation between parental and child connective use.
To summarize, the current study uses growth curve analysis to study
the role of parental input in connective acquisition. In particular, we will
investigate the development of English because and German weil in the
longitudinal corpora of five German and five English child-parent pairs. By
distinguishing between various uses of because and weil – imitated, elicited
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use, and independent use – we present a detailed view of the nature of the
connectives parents and children produce.
By adding a cross-linguistic perspective, we can investigate whether the
influence of parental input on connective acquisition extends to languages
other than German, such as English. Cross-linguistically, because and weil
are conceptually compatible: in both languages they are the most frequent
connective to denote backward causal relations (consequence – cause) (Pit,
2003; Sanders, 2005). 4 Thus, in the current study, any cross-linguistic
differences between the results for because and weil cannot be attributed to
conceptual differences. However, developmental differences may be related
to differences at the level of lexical competition: because occurs in related
causal uses such as the non-clausal because of and the bromide just because,
whereas German speakers may use various lexical items for these
expressions: wegen and darum. Thus, the lexical uniformity found in English
may lead to because developing earlier than German weil.
(3)

(4)

(Nina, 3;01.06)
Nonna:
Nina, what did you have for supper last night?
Nina:
I can’t talk to you, because I have this in my mouth.
(Simone, 3;03.25 / Situation: talking with investigator Max)
Investigator: Maxe raucht mal noch mal ne Zigarette. Ne?
‘Max smokes another cigarette. No?’
Simone:
Ich will meine Schnullers, weil du ne Pfeife hast.
I want my dummies, because you a pipe have.
‘I want my dummies, because you have a pipe.’

Because and weil also differ in terms of their accompanying word order.
Syntactically, English typically requires an SVO word order (subject – verb –
object) for its main clauses as well as for its subordinate clauses introduced
with because, as in (3). German requires a verb second word order for its
main clauses, but its subordinator weil introduces a proposition with the
finite verb at the end of the clause, the word order typical of German
subordinating clauses, see (4). 5 The cumulative complexity approach put
forward by Evers-Vermeul and Sanders (2009) argues that clauses with a
verb-final word order are cognitively more complex than clauses with the
verb second word order, because it forces the reader to impose a hierarchical
4 We should point out that the German language distinguishes between weil
and denn (because). Denn is also used as a backward causal, but since it is rarely
found to be used in contemporary speech (Günthner, 1993) this is not an issue for
our current interests.
5 German also allows for a verb second word order for clauses introduced
with weil (Keller, 1995). However, as we shall see later, this usage was very
infrequent in our corpora.
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ordering upon the clauses. This difference in complexity means that we may
find because to appear at an earlier age than weil.
Next, we introduce our method with details of the data selection and
growth curve analysis. Then we first present the results for the overall
amount of parental because and weil and its effects on the children’s
connective development. This will be followed by the results of the
qualitative analysis and growth curves for the different types of connective
usage. Finally, we present our discussion and conclusion.
3.2 Amount of connective use
3.2.1 Data selection
We analyzed the dense corpora of the spontaneous speech data of five
German and five English child-parent pairs (age range 0;10 to 4;3). The
corpora were downloaded from the CHILDES database (MacWhinney, 2000).
Table 1 introduces the respective age range and number of files for each
child.
Table 1
Overview of the corpora with age range and number of files per child
Corpus
Name
Age range
# Files
English Children
Abe
Naomi
Nina
Sarah
Shem
German Children
Caroline
Leo
Pauline
Sebastian
Simone

Kuczaj (1976)
Sachs (1983)
Suppes (1974)
Brown (1973)
Clark (1978)

2;04.24-4;02.19
1;02.29-3;08.19
1;11.16-3;03.21
2;03.05-4;02.16
2;02.16-3;02.02

167
90
52
96
40

Von Stutterheim
Behrens (2006)
Rigol
Rigol
Miller (1979)

0;10.01-2;10.26
1;11.12-4;02.16

232
462

1;10.09-4;01.28
2;01.12-4;01.27
1;09.11-4;00.06

46
43
74

The children were selected on the basis of their age range and the
density of their data. In order to maintain a dense corpus – allowing for a
detailed view of development – we decided that the corpus should have no
more than an average of three-week intervals between recordings.
Furthermore, the corpus should ideally include recordings between age 2;2
and 3;0, the period during which we expect because and weil to be acquired
(based on English data from Bloom, Lahey, Hood, Lifter, & Fiess, 1980). In
order to capture development after first use and to include the development
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of possible late-bloomers, we decided to focus our analysis on the period up to
age 4;3. For this reason, any available recordings after age 4;3 were not
included in the study. An exception was made for Caroline for whom we
included fewer files. Caroline’s original data selection contained recordings
from 0;10.01 to 3;04.01; however, her corpus showed a 150 day gap between
the final three recordings in the period from 2;10.26 to 3.04;01. Since such a
long gap does not allow for a dense developmental perspective, and because
such gaps can greatly affect the growth curve analysis for this child, we did
not include these three final recordings in the analysis.
Once the corpus-data were selected, the frequencies of because or weil
per file were computed by using Computerized Language Analysis (CLAN)
(MacWhinney, 2000). In order to ensure that the dataset consisted of
connective uses only, any non-connective uses of because and weil were
filtered from analysis. In doing so, we took the five preceding and five
following utterances into account, and when in doubt, we consulted the
entire previous discourse.
To begin with, this meant that false starts and uninterpretable
instances (often occurring with xxx) were excluded from analysis. For
example, Sebastian’s uninterpretable use of weil in (5) and Leo’s two false
starts in (6) were excluded, whereas Leo’s third weil and Father’s weil in (6)
were included in the analysis.
(5)

(6)

(Sebastian, 3;11.03)
Investigator: Sebastian, du musst mir noch sagen warum die Männer
Bier und Schnaps trinken.
‘Sebastian, you still have to tell me why those men drink
beer and liquor.’
Sebastian:
Weil xxx.
‘Because xxx.’
(Leo, 2;07.26)
Father:
Wieso zittern die denn, die Fische?
‘Why are they shivering, the fish?’
Leo:
Ja. Weil die, weil die, weil das Wasser tief ist.
‘Yes. Because the, because the, because the water is deep.’
Father:
Weil das Wasser tief ist?
‘Because the water is deep?’

In addition, because and weil were excluded from analysis when they
were not part of a coherence relation (Sanders, Spooren & Noordman, 1992).
The connective usage of because and weil usually entails creating a coherence
relation between two clauses in the same utterance, or between separate
utterances. For example, Naomi’s utterance the people fell out because it
broke in (7) expresses a causal coherence relation, and was therefore
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included in the analysis. However, in that same example, her utterance
because I have to make a road does not form a causal link with an intelligible
clause in the previous discourse and was therefore excluded from analysis. If
Naomi’s preceding utterance xxx had been intelligible, we might have been
able to establish an interpretable coherence relation between these two
clauses. Coherence relations between the utterances of two different
speakers were also included. They often occur in reply to why-questions, as
in (5) and (6). Coherence relations between two utterances of different
speakers are part of natural discourse during which relations are formed in
interaction.
(7)

(Naomi, 3;08.19 / Situation: Naomi wants to draw an airport with chalk)
Mother:
Well, how would I make it with the chalk Nomi?
Naomi:
It landed on the airport.
Mother:
I hope so.
Naomi:
Know what?
Naomi:
The people fell out because it broke.
Mother:
Oh. Okay.
Naomi:
xxx.
Mother:
Okay.
Naomi:
Because I have to make a road.
Mother:
Okay.

Finally, we excluded utterances that do not contain the propositional
content necessary to form a coherence relation with the previous clause. This
meant that all instances of a ‘bare’ because or weil were disregarded. For
example, Abe’s use of the bare because in (8) was excluded because it did not
provide a causal explanation for Abe wanting his father to fill the squirt
guns. After his father prompts him again, Abe does provide propositional
content (the reason because I want to play with it), so this utterance was
included in the analysis.
(8)

(Abe, 2;09.11)
Abe:
Father:
Abe:
Father:
Abe:
Father:

Fill it, Daddy! Fill my squirt guns.
Why?
Because.
Why?
Because I want to play with it.
Okay, that’s a good reason.

Table 2 includes an overview of the total number of because or weil per
corpus as well as the number of fragments included for analysis after
filtering for non-connective uses. It shows that the children have the largest
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non-connective use with only 49 to 80 percent of the total included in the
analysis. With 82 to 97 percent of because and weil included, parents lost a
smaller percentage of the fragments during the filtering procedure.6
Table 2
Overview of the corpora with total number of because/weil and number of
because/weil included for analysis (with % of total)
Child usage
Parental usage
Name

Age range

English children
Abe
2;04.24-4;02.19
Naomi
1;02.29-3;08.19
Nina
1;11.16-3;03.21
Sarah
2;03.05-4;02.16
Shem
2;02.16-3;02.02
German children
Caroline
0;10.01-2;10.26
Leo
1;11.12-4;02.16
Pauline
1;10.09-4;01.28
Sebastian
Simone

2;01.12-4;01.27
1;09.11-4;00.06

# Files

Total

Included

Total

Included

167
90
52
96
40

584
114
421
82
439

469 (80%)
80 (70%)
303 (72%)
45 (55%)
319 (73%)

291
61
249
185
335

266 (91%)
50 (82%)
242 (97%)
170 (92%)
315 (94%)

232
462
46

170
1224
106

83 (49%)
852 (70%)
63 (59%)

331
1301
146

309 (93%)
1218 (94%)
124 (85%)

43
74

70
580

40 (57%)
305 (53%)

212
348

200 (94%)
331 (95%)

Lastly, we used CLAN to compute the word count per file – with a
separate count for parents and children – so that we could control for the
length of the recording. This is important because the number of words
spoken in a recording can influence the frequency with which the connectives
appear in the transcript. The analysis of the parental frequencies was
carried out for all recorded utterances, including those that were not childaddressed (as they are still part of the child’s input). In total, only 66
instances (2%) of because and weil were found not to be addressed to the
child, so the effects of including (or excluding) them from analyses are
negligible. Apart from the parents, the investigator’s utterances (when
present) were also included in the analysis. We are aware that the input
produced by the investigators may differ from that of the parents, just as
much as the type and amount of input may vary per parent. Still, we will
refer to any results regarding the input as parental input.

6 Of the total number of weil included for analysis a verb second word order
was observed in eight percent of the cases (4% of the children’s cases and 10% of
the parents’ cases).
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3.2.2 Growth curve analysis
We performed growth curve analyses on the final dataset by means of a
multi-level logistic regression (Goldstein, 1999), using the statistical software
MLN. When performing growth curve analysis, it is important to realize that
developmental data are inherently a form of nested data. This means that
the data are nested within children – who vary in their age – and between
children – who differ in their linguistic skills or socio-economic status. As a
result, there may be correlations among numerous features of the data, all of
which can be taken into account by a multi-level approach to the data (Quené
& Van den Bergh, 2004, 2008). In addition, a multi-level approach takes into
account missing data and/or lack of fixed occasions. Thus, it allows
individuals to vary in the number of occasions as well as in the timing of
occasions (e.g. spontaneous language recordings taken at different ages and
intervals). So, by taking a multi-level approach to growth curve analysis, we
ensure a good assessment of children’s individual development over time.
The fact that we used a logistic regression means that we characterized
our dependent variable (the use of because and weil) as dichotomous: absence
versus presence of the connective (see Menard, 2002). As a result, we used
growth curve analysis to model the probability that a connective occurred in
a recording. Hence, the analysis does not provide any details about the
number of connectives that occur in a recording. By characterizing our data
as dichotomous, we circumvent the question as to how often a connective
should ‘normally’ be used. Since discourse connectives are optional – it is
possible to express causal relations without marking them with because or
weil – we cannot identify any situations in which a connective is compulsory
(as opposed to many obligatory items, such as, say plural -s). As a result, the
total connective frequency will vary due to context differences or individual
preferences and not necessarily due to linguistic competence. A dichotomous
approach, merely establishing whether a connective was used, limits these
variation effects. By reducing the total connective frequency to absence or
presence of the connective, we also avoid the related issue as to how often
children should use because and weil in order to establish mastery of the
connective.
We used growth curve analysis to model the probability of occurrence of
because or weil for English children, English parents, German children, and
German parents in a single model. This way, we can make a direct
comparison between the connective development for English and German.
We did this as a function of the predictor Age, which was used to establish
growth over time, and the covariates Child word count (Child WC) and
Parental word count (Parent WC), which control for effects due to the length
of the recording; we also took into account any interactions and random
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effects (for children and parents).7 In order to end up with a model that best
fits (represents) the observed connective use, extra variables were only
included when the previously added variables made a significant
contribution to the model. Note that the intercept – the point where the
growth curve crosses the y-axis (i.e. the probability of occurrence of because
or weil) – was not set at age in days (the x-axis) is zero. Rather, as a result of
the centering of age around the grand mean, the intercept was set at 1077
days (2;11.19). For ease of interpretation, age is transposed back to its
original values in the figures.
We used a polynomial model with Age1, Age2, Age3, and so on as
predictors. Significant effects of Age1 (with a positive parameter estimate)
indicate a linear increase and are thus a measure of the overall slope of the
growth curve. Significant effects of Age2 indicate a quadratic increase, and
thus denote a single change in the direction of the curve (a parabola; e.g.
from a rise to a fall). Significant effects of Age3 indicate a cubic increase, and
thus denote two changes in the direction of the curve (an s-shape; e.g. from
rise to fall to rise). Note that extra powers of Age were only added when the
previously added power of Age contributed significantly to the explanation of
the occurrence of the connective, and thus led to a better fitting model.
3.2.3 Results amount of connective use
The results of the growth curve analysis are presented in Table 3, which
shows the best fitting model with the smallest number of parameters. Table
3 only includes significant effects (results are significant if the ratio of the
parameter estimate and the standard error exceed 1.965, and hence p <
0.05). For clarity of reference, we will refer to the elements in the model by
using the identification number associated with the relevant estimate.
As a result of parsimony restrictions, Table 3 only shows the fixed
effects for German children (1-4). The parameter estimates for the
corresponding effects for English children did not differ significantly from
those for the German children. Thus, we do not find any differences between
children’s development of German weil and English because, and have to
conclude that the average acquisition of weil is the same as the average
acquisition of because.

7 We also explored the effects of MLU as a predictor of connective
development. However, MLU did not make a significant contribution to the
model in Table 3 (parameter estimate = 0.00018; se = 0.00011). So, with respect
to age and word count, MLU does not provide an extra explanation for connective
acquisition. We can also rule out an effect of collinearity, because MLU was not
highly correlated with age (r =.05) nor with word count (r =.47).

The influence of parental input|47
Table 3
Parameter estimates for the growth curve analysis of the
timing of because and weil
ID
Parameter estimates (se)
Fixed parameters
1
German Child (intercept)
0.190 (0.210)
2
German Child*Age
0.339 (0.114)
3
German Child*Age2
-0.218 (.032)
4
German Child*Age3
0.035 (.010)
5
6
7

German Parent (intercept)
German Parent*Age
German Parent*Age2

1.665 (0.191)
0.239 (0.040)
-0.060 (0.13)

8
9
10

German Child WC
German Parent WC
English Parent WC vs German Parent WC

0.063 (0.016)
0.057 (0.100)
0.053 (0.019)

Random parameters
11
German Child (intercept)
0.289 (0.085)*
12
German Child*Age
0.053 (0.019)*
13
German Parent (intercept)
0.169 (0.057)*
Note. ID = identification number of the estimate.
*One-sided as variance cannot take negative values.

For both languages, we find effects of Age (2-4), which show that the
probability of weil and because occurring increases over time. Moreover, the
effect of Age3 (4) indicates that the curve will have an s-shape. The resulting
growth curve in Figure 2 shows that this is indeed the case: the overall
development for children (C) increases from a probability of .00 at 300 days
(0;10) to .60 at 1500 days (4;02). Children start to use connectives at around
800 days (2;02), the point where the growth curve first starts to increase. The
s-shape shows that growth slows down a little between 1100 and 1400 days
(i.e. the probability of occurrence remains stable) before increasing again.
Note that caution is required when interpreting the ends of growth curves.
The model is sensitive to extremes at the beginning and end of the curves –
the estimates are based on fewer data points – which means that a large
peak or dip at the end of a curve is likely to be an artifact of the model.

Estimated Mean Probability of Occurrence
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Figure 2. Estimated mean occurrence of the use of because and
weil by children (C) and parents (P) for the different ages of the
children.

Like for the children, the parameter effects for the English parents did
not differ from those for the German parents (5-7). So, with our current data,
we cannot show that there are cross-linguistics differences in their use of
because and weil. Both languages show an increase in use over time (6-7).
The adults overall growth curve in Figure 2 shows a steep linear increase in
probability (6), slowing down at around 1100 days, following a quadratic
effect of Age (7). The growth curves show that parents increase their usage of
the connective ahead of their children, which could be interpreted as a sign
that parents are adapting their usage frequency to their children’s increasing
ability to produce connectives (i.e. a sign of parental scaffolding).8
Table 3 also shows significant effects of word count (8-10). The growth
curves presented here control for file length by modeling the curves as if the
word count is exactly the same in every recording for every child (set at the
average child word count of 1570), and for every parent (set at the average
parental word count of 3290). Nevertheless, it is possible to interpret the
reported effects of word count: the positive estimates show that a larger word
count has a positive effect on the probability of a connective occurring. The
effect for German and English children is the same (8), but the effect is 0.053
larger for English parents (10) than for German parents (9). Thus, English
parents with a high word count are more likely to use a connective than
A comparison of the parameter estimates for the children and the parents
by means of a chi-square test confirms that they differ from each other (χ2 (1) =
29.71; p <.001). Thus, the parental growth curve cannot be described with the
children’s growth curve and vice versa.
8
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German parents with a high word count. A growth curve that allows the
word count to vary per recording – taking into account the actual word count
per recording – would look jagged with many peaks (caused by a large word
count) and dips (caused by a small word count) in the connective’s probability
of occurrence, showing that word count plays an important role in the
probability a connective will be used. Note that word count can vary greatly
for children and parents, which is why the extent of the peaks and dips will
also vary.
The random parameters in the model show that there is variance
between children (11) and parents (13) at the intercept (set at the average
age in days of 1077). The variance between children was found to increase as
children grow older (12). This is to be expected as young children do not yet
use connectives, so for young children the differences will be negligible. Once
children grow older, and start to use connectives, the differences between
children will be more marked.
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Figure 3. Estimated mean occurrence of weil for individual
German children and adults.
Caroline (C); Caroline’s parents (C); Leo (L); Leo’s parents (L);
Pauline (P); Pauline’s parents (P); Simone (S); Simone’s parents
(S); Sebastian (B); Sebastian’s parents (B).
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Figure 4. Estimated mean occurrence of because for individual
English children and adults.
Abe (A); Abe’s parents (A); Naomi (M); Naomi’s parents (M); Nina
(N); Nina’s parents (N); Sarah (H); Sarah’s parents (H); Shem (S);
Shem’s parents (S).

We plotted the individual growth curves for parents and their children
in Figure 3 for German and in Figure 4 for English. The figures show that all
parents follow a similar trend, but differ with respect to the level of
probability they reach. For example, Abe’s parents (A) show a .90 probability
of using because, but Leo’s parents only reach a probability of .70 (L). Since
the children have a larger parameter estimate, the variation between
children is much greater. This is very clear when we look at the wide range
of probability levels children reach: Simone (S), Pauline (P) and Sarah (H)
lag behind, while Abe (A) and Leo (L) are right ahead at the same level of
probability as their parents are. Achieving the same chance of producing a
connective as their parents may be interpreted as a sign of complete mastery.
3.3 Type of connective use
Apart from changing their amount of input, parents may also scaffold their
child’s connective use by adjusting the type of connective input to their
child’s increasing ability. In this section, we investigate the development of
three different types of connective use: imitations, elicited use, and
independent use.
3.3.1 Data annotation
In order to ensure maximum comparability, we used the same data selection
for the qualitative investigation as for the growth curve analyses. The
selected utterances were then annotated as one of three timing types:
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imitation, elicited use, and independent use. We did this by assessing the
five preceding and five following utterances, and, if necessary the entire
preceding discourse.
First, imitations encompass literal imitations or reformulations. As we
saw in (1), parental imitations are often a type of reformulation. However,
literal imitations may also occur. For example, in (6), we see that Leo’s father
uses an exact imitation of his son’s utterance, although this time the purpose
seems to be a matter of clarification rather than of reformulation.
Children may also imitate their parents. For example, Nina’s utterance
Because he loves Nina in (9) is a literal imitation of her mother’s previous
utterance. In Chapter 2 we suggest that short-term effects of parental input
(i.e. effects within a single recording) may be traced to children imitating
their parents. The number of imitations will reveal whether this suggestion
is plausible, or whether other explanations for short-term effects of input
need to be sought.
(9)

(Nina, 2;02.28)
Mother:
Is Heidi a big dog or a little dog?
Nina:
Little dog.
Mother:
He's a little tiny dog, isn’t he? And when he sees Nina, he
goes running up to Nina, doesn’t he? Because he loves
Nina.
Nina:
Because he loves Nina.

Second, children and parents may show elicited usage. This type of use
generally occurs in response to a how come or a why-question (in German a
wieso or warum-question). For example, Caroline’s use of weil in (10) was
elicited by her mothers warum-question (see also examples (2), (6), and (8)).
(10) (Caroline, 2;08.16 / Situation: the butter is soft)
Mother:
Gestern war sie glaube ich hart. Und warum war sie
gestern hart?
‘I think it was hard yesterday. And why was it hard
yesterday?’
Caroline:
Weil die im Eisschrank war.
‘Because it was in the fridge.’
Third, the use of because/weil may be independent. In order for an
utterance to be independent it must be unprompted and creative. That is to
say, it may not be elicited nor may it imitate (part of) the previous utterance.
For example, Shem’s use of because in (11) is independent because he makes
the causal relation on his own accord. Similarly, the investigator’s weil in
(12) is independent in that the causal relation was not (verbally) elicited by
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the child. By using because or weil in child-directed utterances that are not
imitations or responses to why-questions, parental independent usage
provides positive evidence. Compare also (3), (4), and (7).
(11) (Shem, 2;07.18)
Shem:
I want, I was got uh pee stomachache.
Investigator: You have to pee?
Shem:
I’m going like this because I peeing in my pants.
Investigator: You are?
Shem:
Yeah.
Investigator: Oh, that’s not a very good idea. Why don’t we just go to
the bathroom?
(12) (Pauline, 2;09.18 / Situation: playing shops)
Pauline:
Ein Zahnpasta kaufen.
‘Buy toothpaste.’
Investigator: Ja, die muss man haben, das ist richtig.
‘Yes, one should have that, that’s right.’
Investigator: Und vielleicht etwas Spinat? Weil es jetzt draussen
keinen mehr gibt.
‘And maybe some spinach? Because there isn’t any more
outside.’
3.3.2 Growth curve analysis
We performed the same type of growth curve analysis for the different types
of connectives as for the timing of the connective: a multi-level logistic
regression (Goldstein, 1999). In short, we modeled the probability of
occurrence of independent and elicited use of because or weil for English
children, English parents, German children, and German parents in a single
model. We performed a growth curve analysis as a function of the predictor
Age and the covariates Child word count (Child WC) and Parental word
count (Parental WC). As we shall see in the next section, the use of
imitations was rare. This meant that we did not have enough data to include
imitations in the growth curve analysis.
3.3.3 Results type of connective use
Table 4 presents an overview of the children’s uses of because and weil. The
most noticeable result is the children’s low amount of imitations: sharing a
mere ten instances between them, only six children were found to imitate
their parents’ previous utterance. Thus, interpreting effects of parental input
in the parroting sense of imitation is incorrect.
The overview also shows that parents often elicit causal responses
through why/warum-questions: between 25 and 81 percent of the children’s
connective use is elicited by their parents. For four children elicitation is
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responsible for the largest part of their because/weil usage (Abe, Naomi,
Sarah, and Simone). The remaining six children – four of whom are German
– show a predominantly independent usage of because/weil.
Table 4
Child usage of because/weil specified for type of connective (with % of total)
Number of child because/weil
Name

Age range

English children
Abe
2;04.24-4;02.19
Naomi
1;02.29-3;08.19
Nina
1;11.16-3;03.21
Sarah
2;03.05-4;02.16
Shem
2;02.16-3;02.02
German children
Caroline
0;10.01-2;10.26
Leo
1;11.12-4;02.16
Pauline
1;10.09-4;01.28
Sebastian
2;01.12-4;01.27
Simone
1;09.11-4;00.06

Total

Elicited

Imitation

Independent

469
80
303
45
319

273 (58%)
20 (25%)
103 (34%)
27 (60%)
162 (51%)

1 (0%)
0
1 (0%)
1 (2%)
1 (0%)

195 (42%)
60 (75%)
199 (66%)
17 (38%)
156 (49%)

83
852
63
40
305

28 (34%)
376 (44%)
21 (33%)
16 (40%)
246 (81%)

3 (4%)
3 (0%)
0
0
0

52 (63%)
473 (56%)
42 (67%)
24 (60%)
59 (19%)

Table 5
Parental use of because/weil specified by timing of the connective (with % of total)
Number of parental because/weil
Name
Age range
Total Elicited
Imitation Independent
English children
Abe
2;04.24-4;02.19
Naomi
1;02.29-3;08.19
Nina
1;11.16-3;03.21
Sarah
2;03.05-4;02.16
Shem
2;02.16-3;02.02
German children
Caroline
0;10.01-2;10.26
Leo
1;11.12-4;02.16
Pauline
1;10.09-4;01.28
Sebastian 2;01.12-4;01.27
Simone
1;09.11-4;00.06

266
50
242
170
315

172 (65%)
10 (20%)
23 (10%)
56 (33%)
57 (18%)

9 (3%)
5 (10%)
8 (3%)
1 (1%)
24 (8%)

85 (32%)
35 (70%)
211 (87%)
113 (66%)
234 (74%)

309
1218
124
200
331

168 (54%)
379 (31%)

24 (8%)
141 (12%)

12 (10%)
56 (28%)

5 (4%)
6 (3%)

117 (38%)
698 (57%)
107 (86%)
138 (69%)

7 (2%)

80 (24%)

244 (68%)

The overview of the parental uses of because and weil in Table 5 shows
that parents produce a larger percentage of independent connective use than
their children. They also show a slightly larger number of imitations:
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between 1 and 24 percent of their usage consists of reformulating or
imitating their child’s previous utterance. The parents of Simone, Naomi,
Shem, Caroline, and Leo show a particular preference for this usage,
indicating distinct individual styles. Yet, as imitations/reformulations only
make up a small portion of the total adult usage, their role is likely to be
limited.
As they do themselves, parents are often asked why/warum-questions
by their children. This shows that their children are interested in causality.
Here too, we find many individual differences. On the one hand, Abe’s and
Caroline’s parents often use because/weil in response to their children’s
questions (65% and 54% respectively) and consequently have a small
percentage of independent use (32% and 38% respectively). As a result, Abe
and Caroline are responsible for a large part of their own parental connective
input. On the other hand, Nina’s and Pauline’s parents’ use of because/weil
is rarely elicited (10% each), but does show a larger percentage of
independent use (87% and 86% respectively).
The results of the growth curve analysis are presented in Table 6,
which shows the best fitting model with the smallest number of parameters.
It shows similarities to the overall model in Table 3. Like for the overall
model, the random parameters show that there is variance between children
(18) and parents (19) at the intercept, which is larger for the children than
for the parents. In addition, we find effects of word count (14-17). The growth
curves in Figure 5 and 6 control for file length by modeling the curves for the
average word count. However, note that, in contrast to the overall model, the
effects of word count are the same for English and German parents and
children (which is why only the data of the German word count are included
in the model).
Turning to the independent (1-3) and elicited uses (4-7), we only see the
German data in the model. This means that German and English children
show the same developmental pattern, a finding that can also be derived
from the children’s growth curves in Figure 5 and 6, which are identical.
These curves indicate that the children’s elicited use (C_E) develops faster
than their independent use (C_I), but that children start to produce both
elicited and independent use from 800 days.
The children’s elicited use stabilizes at .40 at around 1000 days (2;09),
due to a quadratic effect of age (6). Then, a cubic effect of age (7) ensures that
their development picks up again towards the end of curve, after 1400 days.
In comparison, the children’s independent use increases at a slower rate (2),
but eventually reaches a higher probability of occurrence of .45 at 1300 days
(3;07). It is likely that their independent use will increase again later, due to
a cubic effect (creating an s-shape), but unfortunately our data do not
capture that phase of their development.
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Table 6
Parameter estimates for the growth curve analysis of different
types of because and weil
ID
Parameter estimates (se)
Fixed parameters
1
G Child Independent (intercept)
-1.135 (0.162)
2
G Child Independent*Age
0.519 (0.058)
3
G Child Independent*Age2
-0.089 (0.021)
4
5
6
7

G Child Elicited (intercept)
G Child Elicited*Age
G Child Elicited*Age2
G Child Elicited*Age3

-0.489 (0.157)
0.196 (0.083)
-0.157 (0.027)
0.027 (0.009)

8
9

G Parent Independent (intercept)
E Parent Independent (intercept) vs
G Parent Independent (intercept)

0.274 (0.157)

10
11
12

G Parent Elicited (intercept)
G Parent Elicited*Age
E Parent Elicited (intercept) vs
G Parent Elicited (intercept)
E Parent Elicited*Age vs
G Parent Elicited*Age

-1.670 (0.179)
0.475 (0.054)

G Child WC Independent
G Child WC Elicited
G Parent WC Independent
G Parent WC Elicited

0.031 (0.014)
0.040 (0.013)
0.061 (0.006)
-0.034 (0.008)

13

14
15
16
17

0.441 (0.225)

-0.217 (0.254)
-0.221 (0.078)

Random parameters
18 G Child (intercept)
0.110 (0.035)*
19 G Parent (intercept)
0.070 (0.023)*
Note. ID = identification number of the estimate. German (G); English (E)
*One-sided as variance cannot take negative values.

Since the model in Table 6 does not directly compare parameter
estimates for independent and elicited use, we need a chi-square-test for the
equality of the parameters to confirm that the resulting growth curves differ
significantly from each other. This test confirms that they are indeed
different: the growth curve for independent use cannot be described with the
growth curve for elicited use, and vice versa (χ2 (1) = 6.23; p =.013).
Moving on to parental independent use, we find that the results in
Table 6 do not show any effects of age, but only a constant: the intercept (8-
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Estimated Mean Probability of Occurrence

9). This means that their independent use does not develop over time.
Therefore, their growth curves in Figure 5 and 6 consist of a horizontal line
(P_I). The intercept for the German parents (8) is lower than for the English
parents (9), a finding that is reflected in the growth curve: the English line
lies at a higher probability than the German line.
For the parental elicited use (10-13), we only find linear effects of age.
This effect is larger for German parents (11) than for English parents (13), a
difference that and can be traced to their growth curves (P_E): the German
parents have a steeper slope and reach a probability of .65, whereas the
English parents reach a slightly lower probability of .60.
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Figure 5. Estimated mean occurrence of elicited (E) and independent (I) use
of weil by German parents (P) and children (C).
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Figure 6. Estimated mean occurrence of elicited (E) and independent (I) use of
because by English parents (P) and children (C).

The influence of parental input|57

Importantly, a comparison of Figures 5 and 6 to the model for the
amount of connective input (Table 3, Figure 2) reveals that the effects of age
found in the overall model, are not caused by the parents’ independent use,
but by their elicited use. Thus, the signs of parental scaffolding in Figure 2
(parents increase their connective use ahead of their children) were in fact
triggered by the increasing amount of why- and warum-questions posed by
the children.
3.4 Discussion
The current study used growth curve analysis to study the amount and type
of parental input during the acquisition of the causal connectives because
and weil in German and English longitudinal corpora. Results showed that
the amount of parental connective input develops over time, largely
depending on the type of connective use; the parents’ independent use
provides a steady stream of input, whereas their elicited use (i.e. answers to
why/warum-questions) increases over time. In addition, the parental growth
curves uncovered cross-linguistic differences. The distinction in type of
connective use is also useful when describing children’s pace of acquisition as
their elicited use develops faster than their independent use. In the following
discussion, we will address the implications of our findings in more detail.
3.4.1 Children’s connective development
The growth curve analysis of the total amount of connective use showed that
children’s connective use increases as they grow older, indicating that they
only gradually reach an adult-like usage level. The finding that children’s
connective acquisition is a long-term process is maintained by the growth
curve analysis of the types of connective use, which shows that the children’s
production of elicited use develops faster than their production of
independent use (compare findings by Braunwald, 1997; Diessel, 2004).
To start with, we can account for the slower development of children’s
independent connective use by referring to the number of clauses they
require the children to produce. Independent usage often requires the child
to produce both the antecedent and the consequent clause, which is more
complex than elicited usage which only requires the production of the
consequent clause. However, the relative complexity of independent
connective clauses may also be explained by the fact that it is harder to come
up with causal statements independently than when the statement is
encouraged by means of a why/warum-scaffold. These why/warumquestions do not only elicit a causal response, but also help the child to
identify those situations in which it is appropriate to provide causal
information, which could have a beneficial effect on children’s later causal
competence. A similar effect has previously been reported by Peterson, Jesso,
and McCabe (1999) who encouraged mothers to elicit narratives by asking
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open-ended and context-eliciting questions, and found that, as a result, their
children showed an overall improvement in narrative skill.
Our analysis of the types of connective use also revealed that children
very rarely imitate their parents (10 out of 2559 instances). This finding
suggests that imitations do not play a role in children’s connective
acquisition. Moreover, it means that we must rule out our previous
suggestion (from Chapter 2) that imitations are (partially) responsible for
effects of short-term parental input (within one recording). Thus, there must
be alternative explanations for short-term input effects that are worthwhile
to explore. One attractive possibility is that of interactive alignment (Garrod
& Pickering, 2004, p. 10), which predicts that “speakers reuse the structures
that they have just interpreted as listeners when formulating their
response”. This would predict that when parents use a particular structure
with because, children will start to use this structure too. Interactive
alignment is appealing in that it is not restricted to an occurrence in the next
turn, or to the exact words making up the structure. Moreover, it does not
only account for short-term effects, but also for long-term effects: since the
child is usually surrounded by the same speakers, any alignment effects will
continue across and between recordings. Only an extensive analysis of each
recording – annotating every linguistic structure – could reveal whether
interactive alignment is indeed at work here.
The growth curve analyses allowed us to generalize across children, but
also made us aware of individual differences. The growth curves in Figures 3
and 4 show that children differ with respect to the speed and the extent to
which they develop their connective use. Of course, this too, may be related
to the amount of input they receive. For example, the highest achieving
child, Abe, receives the highest amount of parental input (see Figure 3).
However, as the growth curve for Leo illustrates, this relationship is not
straightforward: although Leo is the highest achieving German child, his
parents provide the least input (when controlled for word count). Thus, there
must be additional factors that determine the children’s speed of
development. For example, children may differ with respect to their cognitive
development: children who are unable to cope with causal reasoning will also
have difficulty using a causal connective. Apart from parental and conceptual
influences, the connective’s optionality may also play a role. Since it is
possible to express causality without because or weil (i.e. unmarked
causality), it is possible that individual preference or style – and not
linguistic competence per se – leads to a higher or lower probability of
occurrence.
The growth curve analyses also enabled us to investigate any
developmental differences between German and English children. Our study
was based on a small number of child-parent pairs, which means that crosslinguistic differences may be due to sampling issues: two groups of five child-
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parent pairs may include an exception that influences the modeling for the
entire group. Still, the groups turned out to be relatively homogeneous as the
growth curve analysis did not reveal any cross-linguistic differences. Thus,
the cross-linguistic differences between because and weil with respect to the
relative complexity of word order and lexical competition were not found to
cause any developmental differences. Rather, it would seem that their
conceptual compatibility (Pit, 2003; Sanders, 2005) – the fact that because
and weil are the most frequent (default) connectives for denoting backward
causal relations in their language – plays a more important role than word
order. In order to find true effects of word order, we must turn to a language
that has two backward causal connectives that are both frequent but require
a different word order, such as Dutch. In studies of Dutch connective
acquisition, the coordinator want ‘because’ is acquired before the
subordinator connective omdat ‘because’ (Evers-Vermeul & Sanders, 2009;
2011). Thus, it would seem that a connective’s speed of acquisition is only
determined by the complexity of the word order when there is a frequent
lexical competitor.
3.4.2 Parental independent connective use
Although previous studies have shown that parental input influences
connective acquisition (Diessel, 2004; Chapter 2), they did not show what the
input exactly looks like. In order to find out whether parental input is
constant or whether parents scaffold their children’s connective use, the
current study used growth curve analysis to investigate the amount and type
of connective input children receive.
Results showed that the overall amount of the parental use of because
and weil was by no means constant (we find non-linear effects of age). In fact,
the overall growth curves in Figure 2 show that parents increase their
connective use before their children do, a picture that points towards an
effect of parental scaffolding: parents increase their connective use in
anticipation of their children’s increasing abilities to use the connective (see
Figure 1c). However, the growth curve analysis for the different connective
types revealed a different picture (see Figure 5 and 6): the parental elicited
use showed a linear increase over time, but the parental independent use
remained constant (compare Figure 1a). This means that the increasing
parental connective use in the overall model was caused by elicited use, and
not by independent use.
As a result, we may not conclude that parents scaffold their children’s
connective use by adapting their connective use to their children’s abilities.
On the contrary, parents’ independent use seems to function independently
of their children’s connective development. Even though we do not find any
effects of scaffolding, there can still be a general effect of this type of input.
Like we suggest in Chapter 2, it is possible that children are sensitive to
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their parent’s connective use from the beginning of their linguistic
development (see their long-term effects of input), but do not immediately
put the input to use. This implies that, even when children are not able to
use the connective themselves, they are taking in the input they receive.
Alternatively, children may only start to take in the input when they first
start to understand the underlying causality that these connectives mark.
The growth curves for parental independent use are also interesting
from a cross-linguistic perspective: the growth curve analysis shows that
English parents provide more independent input than German parents.
However, this difference cannot be said to affect the children’s development
as both German and English children develop in the same fashion. This
means that we could be dealing with an input threshold: children need a
certain amount of input in order to develop a sensitivity for discourse
connectives, and any additional input does not affect their speed of
development. Such a threshold would entail that it is not the absolute
frequency of connective input that determines the course of acquisition, as
seems to be suggested by Diessel (2004) when he relates the order of
connective acquisition to the total input frequency. Rather, it is determined
by a minimum amount of input, providing a steady stream of connective
examples for the child. Yet determining the precise threshold level of
connective input is next to impossible as it would entail depriving children of
input. Alternatively, the parental connective input of children who have a
delayed connective acquisition may provide an indication of a minimum
amount of input. Our refined view of connective development, taking both
parental input and children’s output into account, could be used to further
investigate this issue.
3.4.3 Elicited connective use
The parental elicited use was found to develop after their children’s elicited
use. Hence, parental elicited use does not fit any of the profiles in Figure 1: it
is not constant, nor does it resemble audience design or scaffolding. Instead,
the development of parental elicited use is controlled by the children asking
why/warum-questions. In other words, parents’ elicited use follows the
children’s development instead of preceding it, and therefore this type of
connective use cannot be seen as a scaffold for children’s connective use.
We would like to claim that elicited use is the result of a different (nonconnective) scaffold, namely why/warum-questions. From this perspective, it
is not the parental elicited use, but the parental why/warum-questions that
scaffold their children’s connective use. As the children’s growth curves for
elicited use show (Figures 5 and 6), these parental questions ensure that
children develop their elicited use at a faster rate than their independent
use: each child’s elicited connective use represents an accompanying parental
why/warum-question. However, Figures 5 and 6 at best give an indication of
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the minimum amount of parental why/warum-questions, because we only
present those cases in which the children answered the question by using a
connective. Of course, parents may also ask questions that are left
unanswered by the child. As a result, the number of why/warum-questions
is likely to be underestimated in the current growth curves, in particular
during the children’s earlier development. This would be in line with
research by McCabe and Peterson (1997) who show that the number of
parental why-questions increases in the five or six months prior to their
children’s first spontaneous causal productions (see also Garvey, 1984). If
this also holds for our data, we would expect the growth curves of parental
why/warum-questions in relation to children’s answers to look like the
scaffolding in Figure 1c, with the number of questions increasing ahead of
the children’s answers. A recently completed study of parental why-questions
as scaffolds for connective acquisition supports this prediction, as parents
were indeed found to fine-tune the complexity and number of their whyquestions to the cognitive and linguistic abilities of the child (Chapter 4).
Not only the parents, but also the children were found to ask
why/warum-questions. This result is in line with the study by McCabe and
Peterson (1997) who find that from age 2;2 children start to ask whyquestions increasingly often. The children’s interest in causality may be
related to their own ability to answer why/warum-questions as the increase
in parental elicited use directly follows the increase in children’s elicited use.
Thus, in a sense, parental why/warum-questions are scaffolds of their
children’s connective use, as well as of their children’s ability to explore
causality by asking why/warum-questions themselves. The growth curve
analysis shows that the parental elicited use increases at a faster rate for
German parents than for English parents. This means that German children
ask increasingly more warum-questions than English children ask whyquestions. The growth curves in Figure 5 and 6 show that this difference is
subtle, and, so far, the reason for this difference is unclear.
A consequence of the children’s why/warum-questions is that children
are, in effect, responsible for the increase in their own input. The rise in
parental examples of weil/because-use may also contribute to the children’s
increasing ability to produce these connectives independently. Additional
parental input also occurred as a result of parental imitations or
reformulations. Although these did not occur very often (between 1 and 25%
of total connective use), their function as reinforcement is important as they
communicate to the children that they are on the right track.
In summary, we can construct a timeline along which because and weil
develop. First, parents use connectives independently. Although parental
independent use does not appear to function as a scaffold, children are likely
to be sensitive to the input in this phase. Later, parents start to ask
why/warum-questions and thereby scaffold their children’s connective
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acquisition. Subsequently, children start to answer these questions by using
connectives and begin to produce the connectives independently, although
the children’s elicited use increases at a faster rate than their independent
use. Finally, children start to ask why/warum-questions themselves, which
in turn leads to an increase in parental elicited use.
Overall, we find that it is not the parents’ use of the connectives
themselves that scaffolds connective acquisition, but the parents’
introduction of contexts (why/warum-questions) in which children may show
and elicit causal knowledge that is key to the acquisition of causal
connectives. Thus, by distinguishing different types of connective input, the
current study disentangled parts of an intricate system in which the role of
parental input is clearly important, but hard to discern.
3.5 Conclusion
The current study set out to use growth curve analysis to study the role of
parental scaffolding during connective acquisition. We added a crosslinguistic perspective by investigating the longitudinal corpora of English
because and German weil. By looking at the development of the various uses
of because and weil – imitated use, elicited use, and independent use – we
were able to present a detailed view of the nature of the connectives parents
and children produce.
The children’s growth curves show that connective acquisition is a longterm process during which the children’s production of elicited use develops
faster than their production of independent use. We account for this finding
by the fact that elicited use involves a higher level of parental scaffolding, as
well as an overall lower level of complexity than independent use.
Furthermore, we showed that children’s imitations do not play a role in the
acquisition of because and weil.
The analysis of the parental connective use revealed that parents do not
scaffold their children’s connective use by adapting their independent use to
the abilities of their children, although children may still be sensitive to their
parents’ independent input. Rather, it appears that why/warum-questions
play an important role in the acquisition of because and weil. Although the
exact nature of the interaction still needs to be determined, our findings
show that we are dealing with a two-way system in which parent-child
interaction is central.
Cross-linguistic differences between German and English were only
detected for parental elicited and independent use, but these differences
were not large enough to affect their children’s connective development
(which was the same for German and English). Future research will have to
reveal whether these findings hold for additional languages and child-parent
pairs.
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From a methodological point of view, it is important to stress the
possibilities of the growth curve analyses we have used. It allowed for the
use of Age as a continuous variable, taking every data point into account.
The multi-level approach ensured a longitudinal analysis in which childparent pairs with varying ages and number of recordings could be assessed
without worrying about complications caused by missing data or lack of fixed
occasions. Importantly, we did not only employ growth curve analysis to
determine the children’s connective development, but also to reveal any
changes in the parental connective input during their children’s acquisition
process. We trust that growth curve analysis will be a successful method to
study children’s language development, not just of discourse connectives, but
of various other linguistic elements as well.

Chapter 4
“Why? Because!” Parental scaffolding of
English and Dutch connective acquisition1
Abstract
The current study investigates the acquisition of English and Dutch causal
connectives by exploring the way in which parental why- and waaromquestions in spontaneous parent-child conversations function as scaffolds for
the acquisition of these markers. A corpus of the longitudinal data of 5
English and 11 Dutch children (age range 1;2-5;6) is analyzed by using
growth curve analysis of (i) the questions, (ii) the child’s reaction to these
questions, and (iii) the parents’ reaction to children’s responses. Results show
that parents systematically adjust the type of scaffold to the linguistic
abilities of their child, although their language use scaffolds causal responses
rather than connective use per se. English children produce because at a
much earlier age than Dutch children produce omdat ‘because’. This crosslinguistic difference is reflected in their parents’ scaffolding behavior:
English parents seem to withdraw their scaffolds, but Dutch parents
maintain most types of scaffolds. We conclude that language acquisition at
the discourse level includes an intricate system in which the complexity and
timing of the input is tuned to the cognitive and linguistic abilities of the
child.
4.1 Introduction
A long-standing tradition of approaches to first language acquisition has
focused on pinpointing the processes that influence the exact course of
acquisition. There are at least two leading theories that account for child
language development, namely, the cumulative complexity theory and the
parental input theory. On the one hand, the cumulative complexity theory
proposes that the course of acquisition is largely influenced by the inherent
complexity of words and grammatical constructions (Clark, 2003; Clark and
Clark, 1977; Piaget, 1969). The idea that semantically simple words and
grammatical constructions are acquired more easily than those that are
semantically more complex is supported for a number of linguistic
phenomena; classical findings include work on verbs (e.g. Clark, 1978), whquestions (e.g. Bloom, Merkin & Wootten, 1982), and inflectional morphology
(Brown, 1973). On the other hand, the parental input theory claims that the
1 This chapter has been submitted for publication as Van Veen, R., EversVermeul, J., Van den Bergh, H., & Sanders, T. (2011). “Why? Because!” Parental
scaffolding of English and Dutch connective acquisition.
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course of acquisition is influenced by the amount and type of input children
receive. An increasing number of studies have stressed the importance of the
ambient language for the linguistic development of a child (cf. Tomasello,
2006). For example, in a study focusing on verb acquisition, Naigles & HoffGinsberg (1998) reported that total verb frequency and final position
frequency were among the important factors in the input determining the
ease of acquisition. Similar findings have been reported for many other
linguistic phenomena, such as word order (Akhtar, 1999; Matthews, Lieven,
Theakston & Tomasello, 2005), and vocabulary growth (Huttenlocher,
Haight, Bryk, Seltzer and Lyons, 1991).
Yet, should cumulative complexity and parental input be regarded as
mutually exclusive explanations for language acquisition? We find that for
many linguistic phenomena both factors have been advocated to affect the
course of acquisition. For example, Rowland, Pine, Lieven, and Theakson
(2003: 610) find a “high correlation between complexity and the frequency
with which mothers use particular wh-words and verbs”. For the interest of
the current study, the acquisition or discourse connective, we also find
evidence for both views. Evers-Vermeul and Sanders (2009) claim that the
cognitive complexity of connectives and coherence relations sets the pace for
acquisition, at least in part (cf. Bloom, Lahey, Lifter & Fiess, 1980; EversVermeul, 2005; Spooren and Sanders, 2008). They show that children are
only able to express negative relations (but, however) after they have
produced positive ones (and, and then) and that they only master causals
(because) after they are able to express additive relations (and). However, a
study by Diessel (2004: 172) shows that parental input plays a role as well:
“the more frequent a specific conjoined clause appears in the mothers’ data,
the earlier it emerges in the children’s speech”.
In Chapter 2 we have shown that these two approaches do not
necessarily oppose one another: a growth curve analysis shows that both
increase in age – taken as an indicator of increase in cognitive abilities – and
frequency effects of parental input play a role in the acquisition of discourse
connectives. If we assume that both theories exist alongside each other, it
would be interesting to see how they interact. For example, parents may
adjust their connective use to the cognitive and linguistic capacities of their
child. In fact, this way of uniting cumulative complexity and parental input
fits in with two other notions related to language development: audience
design and parental scaffolding.
Audience design (Clark & Murphy, 1982) involves the speakers’
tailoring of their utterances to suit their audience, and is in many respects
comparable to scaffolding (Wood, Bruner & Ross, 1976). In the field of
language acquisition, parental scaffolding refers to the way parents adapt
their speech to their child’s increasing linguistic abilities. In doing so, they
progressively increase the complexity of their language to encourage the
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child to produce slightly more complex words and constructions. Parental
scaffolding can be seen as a specific type of audience design: it emphasizes
the adjusting of the type and timing of the input to the child’s ability, but
adds a developmental perspective (cf. Stevens, Blake, Vitale, and MacDonald
(1998) on scaffolding in L1 acquisition; Clay & Cazden (1990) and Ewing
McMahon (2000) on scaffolding in education). Thus, in terms of development,
parental scaffolding can make the difference between the level a child is
capable of reaching independently and the level a child can achieve under
guidance of a parent (compare the similar idea behind Vygotsky’s (1978)
‘zone of proximal development’).
In order to investigate the interaction between complexity and input
during connective acquisition, we will conduct a corpus study of parental
scaffolding of causal connectives. By taking a longitudinal approach, we aim
to detect any changes in scaffolding over time. We will focus on the English
causal connective because, and its Dutch counterparts: the coordinating
connective want and the subordinator omdat (cf. Evers-Vermeul, 2005).
These connectives are interesting candidates for investigation for several
reasons. First, because causal categories are fundamental to human
cognition and natural language at the discourse level (Sanders & Spooren,
2009). Second, because these specific connectives are the first causal
connectives to be acquired (Braunwald, 1985; Evers-Vermeul, 2005). Third,
because omdat and because allow for an investigation of scaffolding in
question-answer routines through English parental why-questions and
Dutch waarom-questions. This final point is of particular interest since these
types of conversational routines have been shown to be beneficial to language
learners (Lord & Leimbach, 1983).
As we see it, there are at least three ways in which parental scaffolding
can play a role in connective acquisition. First, parents can give positive
evidence by frequently using because or omdat in their child-directed speech
(cf. Chapter 2). Second, parents can create contexts that stimulate the use of
the connective; this can be achieved by asking why-questions (Chapter 3;
McCabe & Peterson, 1997). Third, parents can react to their child’s utterance
by giving explicit feedback (very good, that’s a good reason, that’s wrong) or
by giving indirect feedback such as reformulations (Chouinard & Clark,
2003). The current study focuses on context-creating why-questions and
parental feedback as types of parental scaffolding, which we discuss in more
detail next.
In a longitudinal study investigating the influence of parental childdirected speech on children’s causal language use, McCabe and Peterson
(1997) found that parents scaffold children’s causal language by asking whyquestions (see also Hood, Bloom, and Brainerd, 1979). In fact, they showed
that the number of parental why-questions increased in the five or six
months prior to their children’s first spontaneous causal productions (see
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also Garvey, 1984). Although McCabe and Peterson looked at causal
responses in general – without singling out connective usage – their findings
suggest that asking why-questions is a perfect way to create a context that
requires the causal connective because. The current study, then, investigates
whether English and Dutch parents scaffold their children’s causal
connective acquisition by asking why- or waarom-questions.
This is especially interesting for Dutch connective acquisition, because
the Dutch language requires the use of the subordinator omdat in answers to
waarom-questions, as in (1); the use of the coordinator want, as in (2), is
considered ungrammatical. Thus, before Dutch children are able to answer
waarom-questions correctly, they will have to acquire the distinction
between want, which has a verb second word order typical of Dutch main
clauses, and omdat, which has a verb final word order typical of Dutch
subordinate clauses.
(1)

(2)

(Josse, 2;11.23)
Mother:
Waarom mocht je uit de rooie beker drinken dan?
‘Why were you allowed to drink out of the red cup?’
Josse:
Omdat (ik) op de creche geslapen heb.
Because (I) at the nursery slept.
‘Because (I) slept at the nursery.’
(Abel, 3;04.01)
Investigator: En gaat Marijn ook wel eens naar de kapper ?
‘And does Marijn go to the hairdresser’s too?’
Abel:
Nee.
‘No.’
Investigator: Waarom niet?
‘Why not?’
Abel:
Want hij is, want hij is geen kinder. Hij is een baby.
‘Because he is, because he is not a child. He is a baby.’

In contrast, once English children have grasped the general concept of
causality, because becomes a default causal connective. Moreover, English
does not require different word orders to mark the distinction between
subordinate clauses and main clauses, both having a subject-verb-object
word order. This ties in with the cumulative complexity approach put
forward by Evers-Vermeul and Sanders (2009), which argues that clauses
with a verb-final word order are more complex (omdat) than clauses with the
verb second word order (want) typical of Dutch main clauses. They suggest
that this syntactic distinction determines the relative acquisition order of
want and omdat (Evers-Vermeul, 2005). This difference in syntactic
complexity means that we may find Dutch children to have more difficulty
selecting the correct connective for their answers than English children.
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Parents may also scaffold connective acquisition by reacting to their
child’s response. McCabe and Peterson (1997) pointed out that parents will
sometimes ask why-questions without getting a causal response. They found
that when a child indeed refrains from responding (causally), parents may
react by repeating the question, by answering the question themselves, or by
abandoning the question entirely. With the exception of parents abandoning
the question, these reactions can be regarded as additional scaffolding
techniques that help the child to interpret and answer why-questions.
However, parents may also ask why-questions that receive an incorrect
answer. When this happens, parents can use reformulations to provide their
children with the conventional way of saying what they appear to intend. For
example, in (3), Hein’s mother replaces Hein’s als ‘when’ by omdat ‘because’,
the correct connective for marking the causal relation at hand.
(3)

(Hein, 2;09.28)
Mother:
Waarom huilde die [= de zon] dan?
‘Why did he [= the sun] cry?’
Hein:
Weet ik niet. Waar die, eh als niet eten krijgt.
‘I don’t know. Where he, uhm when did not get food.’
Mother:
Omdat ie niet te eten krijgt?
‘Because he did not get food?’

These conventional adult versions – which serve as negative evidence
here – are made in direct contrast to what the child has said, with as main
function to check up on the child’s intentions (Chouinard & Clark, 2003).
This way they “provide a source of corrective evidence that can alert children
to the precise errors they have made. Comparison of their own utterance
with the immediately following adult version allows children to pinpoint the
locus of the error and identify the conventional form that they should have
used for that meaning” (Chouinard & Clark, 2003, p.643). Parental
reformulations have often been found to have a positive effect on language
acquisition in both corpus studies (Farrar, 1992; Saxton, 2000) and
experimental work (Nelson, 1977). In our analysis of question-answer
exchanges, we will also examine the types of scaffolding techniques parents
use in their reaction to their children’s utterances. This analysis will be
complemented by an investigation of any changes in parents’ scaffolding
techniques in relation to their child’s increasing abilities and of any crosslinguistics differences in scaffolding techniques between Dutch and English
parents.
In summary, the current study investigates the influence of parental
why- and waarom-questions on connective acquisition in spontaneous
parent-child conversations. We will take into account (i) the questions
themselves, (ii) the child’s reaction to these questions, and (iii) the parents’
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reaction to their child’s responses. This way, we investigate a range of
linguistic devices that may realize connective scaffolding. By taking a
longitudinal perspective, we aim at adding to the current knowledge about
the interaction between cumulative complexity and language input as
theoretical explanations for connective acquisition. Furthermore we hope to
shed light on any cross-linguistic differences between Dutch and English
children and their parents’ scaffolding behavior.
4.2. Method
4.2.1 Procedure
We analyzed the data from the longitudinal corpora of five American English
children (age range 1;2 to 5;1) and 11 Dutch children (age range 1;5 to 5;6)
from the CHILDES database (MacWhinney, 2000). See Table 2 (page 73) for
an overview of the corpus details for each child.
For each child, every adult occurrence of why/waarom was selected by
using Computerized Language Analysis (CLAN) (MacWhinney, 2000). In
order to include as much of the children’s input as possible, utterances from
parents as well as investigators (when present) were included in the
analysis. Still, we will refer to any results regarding the input as parental
input.
Next, we filtered those why/waarom-utterances that could not be
regarded as causal questions directed at the child (see below for a more
detailed explanation of the data selection procedure). The remaining
why/waarom-questions were coded for the following categories: (i) the
appropriateness of the child’s response; (ii) the familiarity of the question’s
propositional content; (iii) the presence of parental acknowledgements of the
child’s response; (iv) the reaction of the parent to the child’s response (apart
from any acknowledgements); (v) the presence of connectives in the child’s
response; and (vi) the presence of connectives in the adult reactions.
From a total of 2946 fragments, two researchers independently coded
100 fragments, discussed disagreements, and clarified category definitions.
Next, the remaining fragments were divided between the two researchers
and coded accordingly. During this process, two additional sets – a Dutch set
of 100 fragments and an English set of 200 fragments – were coded by both
investigators in order to assess maintenance of reliability. On average, there
was a 90 percent intercoder agreement with Kappa’s between .70 and .89.
Table 1 gives an overview of the categories and their labels as well as the
Kappa’s and intercoder agreements. Further definitions and details for each
of these categories will be presented in the results section.
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Table 1
Kappa and agreement in % per language per category
Category
Kappa

Agreement in %

Child Response
Appropriate; Inappropriate; No chance to
respond; Uninterpretable

.70

80

Familiarity of the question
Given; New; Implicit
Parental acknowledgement
Neutral; Positive; Negative;
No acknowledgement
Parental reactions
Rephrase question; Repeat question;
Request for clarification; Repeat answer;
Answer question themselves; Move on
Child connective use
Because/Omdat; Other connective;
No connective
Adult connective use
Because/Omdat; Other connective;
No connective

.76

86

.78

91

.75

83

.89

94

.86

95

For each category, we performed a multilevel logistic regression analysis
(Fienberg, 1977). This type of growth curve analysis has been found to be
especially useful for modeling linguistic development during language
acquisition (Chapter 2), and is particularly suitable for characterizing our
data (cf. Quené & Van den Bergh, 2004, 2008). First, because it considers the
nested nature of the data: why/waarom-questions and the accompanying
responses are nested within languages and children. Second, because it
allows for an investigation into the relation between a linear explanatory
variable (age) and a dichotomous explanatory variable (e.g. absence vs.
presence of answer type) (see Menard, 2002). A multilevel logistic regression
analysis aims at creating the model with the smallest number of parameters
and the best fit to the data.
In the current study, the probability of occurrence was modeled as a
function of three predictors: Age, Language (English vs. Dutch), and
Talkativity of children and adults (word count per recording). It is important
to take talkativeness into account since the amount of speech influences the
frequency with which questions appear in the transcript. The effects
mentioned in the Results section are significant (p< 0.05), unless mentioned
otherwise. For ease of interpretation, not the coefficients but the net results
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are presented in the growth curves; a complete statistical overview can be
found in the Appendix.
4.2.2 Data selection
Before starting the coding procedure, the why/waarom-utterances that could
not be regarded as causal questions directed at the child were filtered from
the analysis. In order to do this, we used two criteria. First, we checked
whether the why/waarom-utterance was child-directed. The only situations
in which the question was not regarded as child-directed were those in which
the question was clearly directed at another speaker. For example, in (4) the
investigator does not direct her why-question at Sarah, but at Sarah’s
mother. All why/waarom-questions that were not child-directed were
excluded from further analyses.
(4)

(Sarah, 4;10.21)
Mother:
She has to take a nap, though.
Sarah:
Yeah.
Investigator: Oh. Why is that?
Mother:
Because she was up late last night and was up early this
morning, so she has to take a nap.

Second, we determined whether the occurrence of why/waarom was
aimed at eliciting a causal response. For example, parents do not expect a
causal response when they use why in non-questioning situations2. In (5), for
instance, the investigator provides the child with a declarative utterance.
Other non-questioning situations include exclamations (why of course, why
thank you) and relative clauses (that’s the reason why). Furthermore, parents
do not expect a causal response when they use why as a directive to make
suggestions as to what the child may do next (see (6)), ask questions that
require a yes/no-answer (as in (7)), or repeat a why-question produced by the
child for clarification, and then immediately answer this why-question
themselves (see (8)). All instances of why/waarom that were not aimed at
eliciting a causal response were excluded from further analysis.
(5)

(Investigator to Josse, 2;07.06)
Anders kan ik niet verklaren waarom die ooievaar erbij is.
‘Otherwise I can’t explain why that stork is there.’

2 We are aware of the fact that children should first learn to discriminate
between why-utterances that require a causal response and situations that do
not. However, children were only rarely found to give a causal response to ‘why
don’t you-suggestions’. Thus, indicating that they are able to make this pragmatic
distinction early on in their development.
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(6)

(7)

(8)

(Abe, 2;04.24)
Abe:
That's a camel.
Father:
Okay, why don't you put the camel in the car?
Father:
That's right, now the camel's in the car okay.
(Nina, 1;11.24)
Nina:
Bump a boy.
Mother:
The boys have a bump and that’s why they’re crying?
(Abe, 2;07.00)
Abe:
Why you doing work at home?
Father:
Why am I?
Father:
Well, I have work to do, so I thought I'd do some at home,
okay.

Table 2 (next page) gives an overview of the corpus details for each
child. It presents the respective age range, the total number of files, the total
number of why/waarom-fragments, the number of fragments that were
disregarded because they were not child-directed or did not expect a causal
response, and the remaining number of why/waarom-questions left for
further analyses. The Kappa for child-directed speech was .79 (98%
agreement); the Kappa for expected response was .88 (95% agreement).
Overall, the number of waarom-questions in the Dutch corpora is lower
than the number of why-questions in the English corpora. This is due to a
smaller amount of Dutch data (455 files, 1180 words on average) than
English data (538 files, 2479 words on average). We also find such large
differences within languages; compare, for example, Peter and Matthijs (11
vs. 127 waarom-utterances).
Although there are more why-questions than waarom-questions left for
analysis, it is striking that 38.7 percent of the why-questions were excluded
from analysis because they were not aimed at eliciting a response. Thus, the
English parents regularly use why in non-questioning contexts, whereas
Dutch parents typically use waarom to indicate a response-requiring
question.
4.3 Results
The results are organized into four sections and will be presented as follows:
(i) the appropriateness of the child’s response; (ii) the ways in which parents
may scaffold a causal response; (iii) the presence of connectives in the
children’s responses; and (iv) the presence of connectives in the adults’
reactions.
4.3.1 Child response to questions
We analyzed four different types of response the child gave to the question:
uninterpretable, not a chance to respond, appropriate, and inappropriate.
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Table 2
Overview of the corpus data per child and parental why/waarom-questions*
Child

Age range

# Files

Questions

Not childDirected

No response
expected

Used for
analysis

210

594

3

236

355

93

145

0

79

66

56

373

13

117

243

139

623

18

291

314

40

477

1

132

344

538

2212
(100%)

35
(1.6%)

855
(38.7%)

1322
(59.8%)

28

62

1

1

60

34

76

3

0

73

78

117

0

5

112

22

32

7

7

18

28

53

5

2

46

74

57

0

7

50

42

127

8

2

117

46

68

0

7

61

27

11

7

2

2

50

34

1

6

27

26

76

0

13

63

Total

455

Grand
Total

993

713
(100%)
2925
(100%)

32
(4.5%)
67
(2.3%)

52
(7.3%)
907
(31.0%)

629
(86.8%)
1951
(66.7%)

English Children
Abea
Naomib
Ninac
Sarahd
Sheme

2;04.245;00.11
1;02.294;09.03
1;11.163;03.21
2;03.054;07.11
2;02.163;02.02

Total
Dutch Children
Abelf
Daanf
Heing
Irisf
Jossef
Laurah
Matthijsf
Niekg
Peterf
Sarahh
Tomasf

1;10.303;04.01
1;08.213;03.30
2;04.113;01.24
2;01.013;06.15
2;00.073;04.17
1;09.045;06.12
1;10.133;07.02
2;07.003;10.17
1;05.092;08.22
1;06.165;02.13
1;07.053;01.02

*excluding 19 false starts and two uninterpretable utterances
aKuczaj (1976); bSachs (1983); cSuppes (1974); dBrown (1973); eClark (1978);
fGroningen (Bol, 1996; Wijnen & Verrips, 1998); gElbers & Wijnen (1992); hVan
Kampen (1997)
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(Note that the child’s connective use will be discussed later.) Answers that
were considered uninterpretable were those that contained unintelligible
speech (transcribed as xxx). Children did not have a chance to respond when
parents provided an answer to the why-question themselves (as in (9)), or
continued the conversation otherwise before the child could answer the
question. Importantly, CHILDES does not provide information about the
length of pauses between two utterances. Hence, it is impossible to
distinguish cases in which the child truly did not get a chance to respond
from cases in which the child simply didn’t intend to answer or paused for a
couple of seconds. An example of an appropriate response can be found in
(10). Answers such as I don’t know in (11) were also considered appropriate.
Inappropriate were those cases in which the child simply ignored the
question and moved on, or in which the child responded with a yes/noanswer, a bare daarom or just because (see (12), which includes a famous
Dutch rhyme regarding daarom), or a repetition from its previous utterance.
Other inappropriate answers were those in which no causal connection could
be established between the answer and the question. However, we did not
want to exclude ungrammatical utterances or cases of child logic, so we have
been very lenient in this respect. For example, Shem’s answer in (13) is
classified as an appropriate response.
(9)

(Iris’ mother to Iris, 3;04.20)
En Frank die krijgt straks heel erge auw aan z(ij)n oortjes. Ja. Weet je
waarom? Omdat wij zo ontzettend hebben gegild in de microfoon.
‘And Frank will get very sore ears. Yes. You know why? Because we
screamed really
loud in the microphone.’
(10) (Sarah, 3;09.26)
Sarah:
I like to cut, your hair all off.
Mother:
Why?
Sarah:
Because I don’t like that color.
(11) (Abe, 2;10.07)
Father:
Why do you think that some things are names and other
things aren’t names?
Abe:
I don’t know.
Father:
I don’t either – do we have enough popcorn to make when
Mommy comes home?
(12) (Thomas, 3;01.02)
Thomas:
Niet doen!
‘Don’t do that!’
Investigator: Waarom niet?
‘Why not?’
Thomas:
Daarom niet.
‘Just because [lit. That’s why not].’
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Investigator: Daarom niet, daarom is geen reden. Als je van de trap
afvalt ben je gauw beneden.
‘Just because, just because is no reason. If you fall from
the stairs, you’re quickly downstairs.’
(13) (Shem, 2;04.20)
Investigator: Why did you hit me?
Shem:
Because, it’s … it’s broke.
Table 3 gives an overview of the distribution of the different child
response types per language. Note, however, that it is not possible to
interpret these data at face value when we want to describe the children’s
development over time. For example, Table 3 reveals that there is a large
difference between languages when we look at the distribution of response
types: English children give more appropriate answers (50%) than Dutch
children (24%). This difference may indeed be caused by a difference in
linguistic ability, but may also be due to differences in the children’s age
range. For example, Hein was followed from 2;04 to 3;02 and Abe from 2;05
to 5;0, which means that we analyzed almost two years’ worth of extra data
for Abe, a period which will certainly have yielded a larger number of
appropriate responses. Thus, due to a mismatch in age ranges (and hence
stages of development), caution is required when interpreting these raw
cumulative data.
Table 3
Child response types per language
Languag
e
English
Dutch
Total

Appropriate
657
(50%)
150
(24%)
807
(41%)

Response Type
Inappropriate No
chance
367
241
(28%)
(18%)
250
189
(40%)
(30%)
617
430
(32%)
(22%)

Uninterpretable

Total

56
(4%)
38
(6%)
95
(5%)

1321
(100%)
624
(100%)
1945
(100%)

For a developmental overview per language we may look at the growth
curves in Figure 1, which show the probability of each response type
occurring in answer to a why/waarom-question. For each curve we find that
age significantly affects the probability of occurrence of a response type: the
use of the response type changes over time. For example, when we look at
the curve that models the English children’s appropriate responses (EA), the
probability of an appropriate answer occurring is 0.25 when the children are
500 days old (1;04.15), which means that there is a 25 percent chance that an
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(Estimated) Probability of Occurrence

English child will give an appropriate answer in response to a why-question.
At 2000 days (5;05.25), the probability of English children giving an
appropriate answer has risen to around 0.70, which means that they will
give an appropriate answer to 70 percent of all why-questions.
Figure 1 shows that, at first, Dutch children show a slower increase in
appropriate answers (DA) than the English children (EA), but later, the
Dutch children catch up and develop faster than the English children.
Furthermore, the decline of inappropriate answers is greater for English
children (EI) than for Dutch children (DI), and the decrease in no chance to
respond sets in faster for Dutch children (DN) than for English children
(EN).

1.0

DA
0.8

EA
0.6

DI
DN
EI

0.4

DI

EN
EA

0.2

EI
EN
DN

DA

0.0
250

500

750

1000

1250

1500

1750

2000

Age in Days

Figure 1. Overall development of child response types for English and
Dutch children
English appropriate (EA); Dutch Appropriate (DA); English
Inappropriate (EI); Dutch Inappropriate (DI); English No Chance to
Respond (EN); Dutch No Chance to Respond (DN)

Figure 1 summarizes a clear development in children’s answers to
why/waarom-questions: as they grow older, children increasingly give
appropriate answers, give fewer inappropriate responses, and gain more
opportunity to give an answer. However, this overall pattern is subject to
large individual differences. These differences become clear when we look at
the children’s individual development in Figure 2.
For each response type, Figure 2 presents the models excluding (left)
and including (right) the effects of Adult talkativity (T). For each child,
Figure 2a shows the probability of their supplying the appropriate answer to
a why/waarom-question. Like in Figure 1, it shows that Age significantly
affects the probability of the occurrence of an appropriate answer: the use of
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an appropriate answer changes over time. When we track the development of
a single child, Abe, we see that there is a period of rapid increase in the
probability of Abe answering appropriately. This probability is 0.40 when
Abe is around 825 days old (2;03.05) and increases to 0.85 when he is 1800
days old (4;11.01).
Even though the slope of the growth curve varies per child, an increase
in appropriate responses can be detected for all but two children. These two
children (Shem and Laura) seem to undergo a negative development in that
the probability of giving an appropriate answer decreases with age. So far,
the reason for this is unclear; it could be due to a sudden decrease in the
number of questions put to the children, or a sudden relapse in language
development. However, since the number of adult questions was not found to
decrease (see Figure 3 in Section 3.2), and since neither child deviates from
the general pattern with respect to the other response types, inappropriate
response and no chance to respond (Figure 2b and 2c), another explanation
has yet to be found.
We also find effects of Adult talkativity (see Adult Word Count in the
Appendix, Table A1) in that children are more likely to give an appropriate
response when their parents talk less. The effects of adult talkativity are
characterized by peaks and dips in the growth curves and show a different
pattern for each child (compare the left and the right graph in Figure 2a).
For example, Abe’s parents’ talkativity has a positive influence on his
production of appropriate responses: his probability increases from 0.45 to
0.50 at 825 days and from 0.85 to 0.90 at 1800 days.
In Figure 2b, we see that the probability of the children giving an
inappropriate answer to a why/waarom-question decreases or stabilizes.
This is the case for all but two children (Daan and English Sarah) who show
a slight increase in inappropriate answers. More research is needed to
determine why these two children deviate from the general pattern. For
Sarah, an answer may be found in her preference for just because, which was
classified as an inappropriate response. For this response type, the effect of
Adult talkativity is not significant (see Appendix). This is reflected by the
very minor differences between the graphs with (Figure 2b left) and without
(Figure 2b right) effects of talkativity.
Figure 2c illustrates that the probability of children not getting a chance
to respond decreases for all children. This means that parents allow their
children more time to take their turn or simply that the children secure their
turn more often. Furthermore, effects of adult word count show that children
get less chance to respond when their parents talk a lot.
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Figure 2. Development of child response types for English (E) and Dutch (D)
children with and without Talkativity (T).

4.3.2 Scaffolding through timing of the questions
We have suggested that parents may scaffold their child’s development by
creating contexts in which children are given the opportunity to display their
causal knowledge. The growth curve analysis shows that children indeed
respond to parental why/waarom-questions by increasingly giving
appropriate answers, indicating that asking why/waarom-questions is an
effective way to create a context in which children may display their causal
knowledge. However, it may not only be the questions in isolation that make
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way for children’s development, but also the timing and the content of these
questions that enhance the effectiveness of the scaffold.
The first important issue is the timing of the why-questions. Adhering
to ideas about parental scaffolding techniques (e.g. the zone of proximal
development), parents should start to ask why-questions when their child
might be able to produce causal statements under guidance, but before their
child independently produces their first spontaneous causal statements.
Indeed, the growth curve analysis of the parental why/waarom-questions in
Figure 3 shows that the number of questions does not remain stable over
time, but increases as the children grow older. This suggests that parents are
adapting the timing of their questions to the ability of their child.
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Figure 3. Development of why/waarom-questions for English
and Dutch parents (with M as mean).
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In order to test this claim, we did an additional corpus study in which
we looked at the timing of the children’s first spontaneous causal statement
in relation to their parents’ first why/waarom-question. Results show that
the first parental why/waarom-question always precedes the child’s first
production of a causal statement with because/omdat. Apart from the cases
in which the first question and the first appropriate answer occur in the first
recording (Abe, Hein and Shem), parental why/waarom-questions were also
found to predate children’s appropriate responses by two to eight months.
This suggests that parents are indeed adjusting the timing of their
why/waarom-questions to the ability of their child.
Finally, it is interesting to point out that all parents in Figure 3 show a
similar developmental pattern (that is, the growth curve analysis did not
show any individual parental differences). One might also notice the slight
decrease towards the end of the growth curves for the Dutch parents. This is
likely to be an artifact of the model, which is more sensitive to extremes due
to fewer available recordings towards the end of the growth curve (as
children grow older, fewer recordings are made).
4.3.3 Scaffolding by providing comprehensible questions
In order to scaffold the acquisition of causal statements and connectives,
parents should not only adjust the timing of their why-questions to the
abilities of their child, but they should also ensure that their child
understands the utterance. Thus, in order to function in the zone of proximal
development, parental why-questions must include propositional content
that does not pose interpretation problems to the child. Therefore, we
analyzed the content of the questions for its ‘proximity’ by classifying the
predictability or recoverability, or – more generally – the assumed
familiarity of the information in such propositions (Prince, 1981). For
example, why-questions that are posed out of the blue are probably harder to
process – and hence harder to answer – than why-questions that can be
linked to the previous discourse. Prince (1981: 237) expresses the assumed
familiarity on a scale ranging from new information to inferable information
to evoked information. Prince applies her scale to analyze the familiarity of
discourse entities or discourse referents such as individuals and objects. We
used a rough equivalent of her classification to analyze the familiarity of the
propositional content of why-questions.
In our classification, the propositional content of the why-question could
be either given or new, or it could remain implicit. In order to assess the
assumed familiarity, we did not only take the immediately preceding
utterances into account, but the entire previous discourse. When the
propositional content is implicit, the interlocutor has to infer the proposition
from the preceding discourse. For example, in (14) Nina has to infer the
proposition he said meow from her mother’s previous utterance. Similarly, in
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(15) Naomi has to recover the proposition you don’t want to buy a balloon.
This textually evoked information is among the information that is assumed
to be highly familiar (Prince, 1981: 237).
(14) (Nina, 2;05.25)
Mother:
He said meow?
Nina:
Yeah.
Mother:
Why?
Nina:
Cause he say meow. Kitty go meow.
(15) (Naomi, 3;05.04)
Mother:
Who wants to buy a balloon?
Naomi:
I do. I don’t.
Mother:
You don’t? Why not?
Naomi:
Because they pop.
The propositional content is new when (part of) the proposition has not
been mentioned in the previous discourse. The entire question may be new,
as in (16), where the waking up did not occur in the preceding conversation
at all. Alternatively, only one linguistic element in the proposition may be
new. For example, in (17) we can see that, even though candle has been
mentioned before, the verb bring is new; this verb can be seen as a
conceptual equivalent of come down to here with, but it has not been
mentioned as such in the preceding discourse. Our relatively lenient
classification criterion – just one new linguistic element turns a proposition
into a new proposition – does not hold for I/you-conversions and the addition
of auxiliaries. For example, in (18), my is converted to your and hurts is
converted to does hurt. However, because the hurting of the tummy has been
mentioned in the previous discourse, the propositional content is classified as
‘given’.
(16) (Abe, 3;02.26)
Father:
How many pages did you do?
Abe:
I’ll show you when I’m done pasting these.
Father:
Okay.
Mother:
Oh man why did you wake me up?
Abe:
Because I wanted to get up and eat.
(17) (Shem, 2;05.09)
Investigator: On Jack’s table, so he comes down to here with a candle.
Right?
Shem:
Yeah.
Investigator: Why does he bring a candle?
Shem:
Because he wanna stay here.
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(18) (Nina,
3;03.21)
Nina:
My tummy hurts.
Mother:
Your tummy hurts?
Nina:
Yup.
Mother:
Why does your tummy hurt?
Nina:
Because I ate too much food.
Both implicit and given why-questions are recoverable or predictable
from the previous textual context. Hence, we expect it to be easier for
children to give an appropriate causal response to these types of questions
than to questions in which the propositional content is entirely new to the
discourse. Thus, we expect that parents who ask implicit or given questions
are more likely to provide a successful scaffold than parents who ask new
questions. The same reasoning applies when comparing implicit to given
why-questions in that we expect implicit questions to be easier to process.
This prediction is based on the fact that the content of implicit why-questions
is presented in two separate chunks: first the propositional content is
presented, which is then questioned with why. In the case of given whyquestions, the propositional content and the why-question are presented in
one utterance. Therefore, the child has to process two types of information
simultaneously, which is harder. Table 4 shows the distribution of the
implicit, given, and new propositions per language.
Table 4
Type of propositional content of the why/waarom-questions per language*
Type of propositional content
Language
Implicit
Given
New
Total
English
610
532
179
1321
(46%)
(40%)
(14%)
(100%)
Dutch
250
273
103
626
(40%)
(44%)
(16%)
(100%)
Total
860
805
282
1947
(44%)
(41%)
(15%)
(100%)
*For four questions the propositional content could not be
established due to lack of preceding discourse.

In the majority of cases we find that parents provide their children with
highly familiar propositions: 44 percent of the propositions can be recovered
from the previous discourse, and 41 percent repeats information from
previous utterances. Despite our relatively lenient classification criteria, new
propositions occur only in 15 percent of the cases. The majority of these cases
indeed contain just one new element; only a very small number of questions
contain propositions that are entirely new to the child.
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When we look at these data from a developmental perspective by
examining the growth curves in Figure 4, we find that the number of new
questions remains relatively stable over time for both English (EN) and
Dutch (DN) parents. One reason for parents to rarely ask new why/waaromquestions could be that they realize that they are too difficult for children to
process. Another reason could be that ‘new’ questions are unusual in adultadult conversations too and that parents are simply adhering to the general
distribution of this question type. In order to test the latter explanation, a
study of spontaneous adult-adult conversations would be necessary; to date,
no such studies have been reported.
The growth curves in Figure 4 also show that there is very little
difference between Dutch and English parents in their distribution over the
three types of questions. We see that the number of implicit questions (EI
and DI) decreases, whereas the number of given questions (EG and DG)
increases. Following the reasoning that implicit questions are indeed easier
to process than given questions, we can assume that parents increasingly
often choose to ask given questions over implicit ones. Thus, parents
increasingly try to adapt their propositional content to their child’s
increasing ability.
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Figure 4. Overall development of adult question type for English
and Dutch parents.
English Implicit (EI); Dutch Implicit (DI); English Given (EG);
Dutch Given (DG); English New (EN); Dutch New (DN).

4.3.4 Scaffolding by providing acknowledgements
Apart from adjusting the timing and the propositional content of the
why/waarom-questions to the abilities of the child, parents may also scaffold
children’s causal responses by informing their children as to whether they
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are on the right track in answering the question. One way of doing this is by
providing acknowledgements. Acknowledgements could be neutral (oh), more
or less positive (yeah, yes, that’s right, that’s a good reason), or negative (no).
Table 5 shows the number of different acknowledgement types per type of
child response. Note that all cases in which the child did not get the
opportunity to respond were disregarded (since in these cases parents have
nothing to acknowledge).
Table 5 shows that in 75 percent of the cases, parents do not explicitly
acknowledge their child’s response. When parents do give an
acknowledgement, they do not select the type of acknowledgement at
random. A mixed-effects model showed that positive (F(2,1465)=4.5; p=.01)
and neutral (F(2,1430)=13.7; p<.001) acknowledgements occur more
frequently after appropriate child responses. Inappropriate and
uninterpretable utterances are often not acknowledged at all
(F(2,1482)=17.9; p<.001).
Table 5
Type of acknowledgement per child response
Type of acknowledgement
Child response

None

Neutral

Positive

Negative

Total

Appropriate

555
(70%)
493
(80%)
78
(82%)
1126
(75%)

139
(17%)
48
(4%)
9
(9%)
196
(13%)

94
(12%)
60
(10%)
7
(7%)
161
(11%)

11
(1%)
13
(2%)
1
(1%)
25
(2%)

799
(100%)
614
(100%)
95
(100%)
1508
(100%)

Inappropriate
Uninterpretable
Total

The growth curves in Figure 5 show that the distribution across
acknowledgement types is very similar for the two languages, but that it
changes over time. Due to the low frequency of negative acknowledgements
(only 2% of the cases contain a negative acknowledgment) it was not possible
to perform a growth curve analysis for this type of explicit negative evidence.
A first observation from Figure 5 is that the number of positive
acknowledgements decreases over time. That is, parents gradually withdraw
this supportive kind of scaffold. Since English children were found to have a
higher probability of giving an appropriate response during the first
recordings, this may explain the higher probability (0.60) of the English
parents giving a positive acknowledgement at the beginning of the growth
curve.
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Figure 5. Overall development of acknowledgement type for English
and Dutch parents.
English None (E_NO); Dutch None (D_NO); English Neutral (E_NE);
Dutch Neutral (D_NE); English Positive (EP); Dutch Positive (DP).

Figure 5 also shows that the probability that parents refrain from giving
an acknowledgement (E_NO and D_NO) remains very high throughout the
recordings, but decreases somewhat as their children grow older. This seems
plausible, seeing as ‘no acknowledgement’ is relatively frequent after
inappropriate child responses, and given that the number of inappropriate
child responses decreases over time.
In contrast, neutral acknowledgements (E_NE and D_NE) are
increasingly likely to occur as the child gets older. That is, parents
increasingly treat their children as adult conversation partners by just
providing back channel cues indicating that they are still listening (oh,
huhhuh), instead of explicitly praising their children when they provide an
appropriate answer.
4.3.5 Scaffolding by reacting to child’s response
We determined how the parents reacted to the child response, apart from
any acknowledgements. Often, parents simply repeat or slightly reformulate
(part of) the child’s answer. This may involve exact repetitions, as in (19), but
also recasts, in which parents correct part of the answer. For example, in
(20), the investigator repeats the content of the proposition, but he replaces
the preposition voor ‘for’ with the subordinator omdat ‘because’, and he adds
a subject ’ie ‘he’ as well as the determiner een ‘a’. Parents may also react to
their child’s response by asking for clarification. This happens when they
have not heard or understood (part of) the child’s answer, as in (21), and
invite the child to make a repair. Another way of reacting to the child’s
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response is to move on. For example, in (22) Sarah’s mother acknowledges
Sarah’s answer with oh and then continues the conversation about this topic
with no further reference to the child’s answer. This ‘move on’ behavior is in
fact a very natural way of continuing a discourse, as it is something that
occurs in adult-adult conversation too.
(19) (Nina,
2;02.12)
Nina:
Be quiet.
Mother:
I see. Why do we have to be quiet?
Nina:
Because they’re sleeping.
Mother:
Because they’re sleeping?
(20) (Iris, 3;05.04)
Investigator: En dan gaat hij heel hard huilen. Waarom gaat ie
huilen?
‘And then he cries real loud. Why does he start to cry?’
Iris:
Voor, niet meer ballon heeft.
‘For, not have balloon anymore.’
Investigator: Omdat ’ie niet meer een ballon heeft hè. Zijn ballon is
geknapt.
‘Because he does not have a balloon anymore, does he?
His balloon popped.’
(21) (Shem, 2;05.23)
Investigator: Shem, why did the kitty bite you?
Shem:
I and me bomp myshelf [= bumped myself].
Investigator: You what?
Shem:
Bom myshelf [= bumped myself].
(22) (Sarah, 4;00.11)
Sarah:
Mag ik een beetje chocomelk?
‘Can I have some chocolate milk?’
Mother:
Eh, waarom wil je chocomelk?
‘Uh, why do you want chocolate milk?’
Sarah:
Daarom dat ik veel dorst heb.
‘That’s why that I am so thirsty.
Mother:
Oh. We zullen eens kijken.
‘Oh. We’ll see.’
Parents react differently when their child does not provide a correct
answer, or does not respond at all. In these cases, parents sometimes repeat
their why-question (as in (23)) or come up with a similar causal question
(how come, for what reason). Parents may also rephrase their original
question into a question that does not require a causal response anymore,
but still aims at getting a response to the original question (see (24)).
Alternatively, they might provide a filler, starting a sentence with because
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and then leaving it up to the child to complete this sentence (as in (25)), or
they might answer the question themselves. For example, in (26) Abe’s
parents are very eager to get a causal response from their son: they first
repeat the causal question in different ways – how come, because why, for
what reason – and then Abe’s mother provides an answer herself, albeit in a
question format.
(23) (Daan, 3;00.01 / Situation: his sister Rosa wants to have a puzzle)
Daan:
Mag jij niet hebben Rosa. Mag jij niet ook. Niet ook.
‘You cannot have it Rosa. You can’t either. Not also.’
Father:
Nee? Waarom niet.
‘No? Why not.’
Daan:
Nee.
‘No.’
Father:
Waarom niet dan.
‘Why not then?’
Daan:
Neehee.
‘No [annoyed].’
Father:
Waarom niet.
‘Why not?’
Daan:
Dit is de moeilijkste.
‘This is the most difficult.’
(24) (Abe, 3;04.26)
Abe:
Hot chocolate can’t boil.
Father:
How come?
Abe:
Because.
Father:
Why can’t it?
Abe:
Just because it can’t.
Father:
What happens if it boils?
Abe:
It will get yucky.
(25) (Shem, 2;02.16)
Investigator: Yeah, you’re eating my cracker, you’re eating my cracker,
would you like some of this?
Investigator: Why not? Because you’ve got …
Shem:
On the table.
(26) (Abe, 3;04.19)
Abe:
I think it’s gon ta make everyone sad.
Father:
How come?
Abe:
Because.
Father:
Because why?
Abe:
Because I think it will.
Mother:
For what reason?
Abe:
I don’t know for what reason.
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Mother:
Abe:
Mother:
Abe:

Because they didn’t get to go camping?
Who?
Your friends at school.
Yeah.

Table 6 shows the number of different types of adult reactions per type
of child response. Interestingly, parents frequently refrain from providing a
scaffolding reaction, and simply continue the conversation by moving on: on
average, 47 percent of their reactions do not contain any reference to the
child response. The remaining five reaction types that are more informative
as to whether the child’s answer is on the right track make up 53 percent of
the adult reactions. It appears that parents do not select these reaction types
randomly. For example, mixed effects modeling shows that parents
frequently ask for clarification when their child’s utterance is
uninterpretable (13% compared to around 5% for other reaction types)
(F(3,1332)=12.6; p<.001). Also, parents repeat the child’s answer more often
when the child answers appropriately (F(3,1938)=98.1; p<.001) and so give
their children positive evidence.
Table 6
Type of adult reaction per child response
Type of adult reaction

12
(13%)
87
(4%)

5
(5%)
320
(17%)

Total

229
(28%)
86
(14%)
d.n.a.

Move on

Total

45
(6%)
30
(5%)
d.n.a

Answer
themselves

Uninterpretable

50
(6%)
112
(18%)
102
(24%)
9
(9%)
273
(14%)

Repeat
answer

No Chance

22
(3%)
36
(6%)
79
(19%)
5
(5%)
142
(7%)

Clarification

Inappropriate

Repeat
question

Appropriate

Rephrase
question

Child response

36
(5%)
56
(9%)
103
(24%)
9
(9%)
204
(11%)

418
(52%)
293
(48%)
143
(33%)
55
(58%)
909
(47%)

800
(100%)
613
(100%)
427
(100%)
95
(100%)
1935
(100%)

Three parental reaction types occur most frequently after their children
do not have a chance to respond: answer the question themselves (24%),
rephrase (19%) and repeat (24%) the question. If we interpret the lack of a
child answer as the child’s inability to answer the question (but see the
discussion section for a different interpretation), these findings can be taken
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as an indication that parents really make an effort to help their children to
come up with an appropriate answer. This supportive scaffolding behavior
can also be found when we consider the fact that parents repeat their
question relatively frequently (41%, 112 out of 273 repetitions) after an
inappropriate child response, giving the child a second chance to answer
appropriately.
The growth curves in Figure 6 show that – like the probability of
children giving an appropriate answer – the probability of parents moving on
(M) increases with time for English parents. This indicates that English
parents gradually withdraw the scaffolds they provide (i.e. the more
supportive reaction types such as repeat answer or repeat question), showing
that they take their child seriously as a conversation partner. The growth
curves for the Dutch parents show that the probability of Dutch parents
moving on decreases over time, and although this decrease does not reach
significance (see Appendix, Table A5), this serves as indication that they are
not withdrawing their scaffolds.
Interestingly, Figure 6 also shows that, as children get older, English
parents repeat answers (RA) to reinforce their child’s answer less often,
whereas Dutch parents maintain this type of reinforcement. Thus, English
parents gradually withdraw this type of scaffolding, increasingly treating
their children as adult conversation partners. In contrast, Dutch parents
continue to give this type of positive evidence, even when their children
routinely give appropriate answers.
Similarly, the growth curves show a small decrease of English parents
answering questions themselves (A), whereas for Dutch parents the curve’s
slight decrease does not reach significance; interestingly, parents who are
very talkative have an increased probability of answering the question
themselves. In the same way, we find that English parents show a decrease
in their use of repeated questions (RptQ), whereas Dutch parents show an
increase of repeated questions. The rephrased questions (RphQ) are a slight
exception as they show a small decrease for Dutch parents but remain stable
for English parents. On the whole, the overall larger decreases for English
parents show that they, in contrast to Dutch parents, are replacing their
scaffolds with move ons.
Figure 6 shows that the probability that English and Dutch parents
will ask for a clarification (C) increases slightly over time. This may indicate
that parents increasingly expect their children to come up with an
interpretable answer. Thus, where parents previously accepted, corrected or
ignored their children’s uninterpretable utterances, parents are now asking
their children to clarify their utterance.
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Figure 6. Overall development of English and Dutch adult reactions.
Rephrase Question (RphQ); Repeat Question (RptQ); Clarification
(C); Repeat Answer (RA); Answer Themselves (A); Move on (M).

It is important to note that there are also large individual differences –
even within languages. For example, the parents of four children – Iris,
Laura, Tomas, and Shem – prefer to answer around 20 percent of their
questions themselves, against an average of 11 percent. In contrast, Naomi’s
parents only answer the question themselves once, but do have an increased
preference for repeating the question. Other types of individual parenting
styles can be found when we look at, for example, Shem’s parents who often
repeat their child’s answers (32% against an average of 7% for the English
parents) and Iris’ parents who never attempt to elicit an answer by
rephrasing or repeating the question.
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Overall, we find that parents provide their children with feedback in
roughly 50 percent of their reactions: they reinforce the child’s answer by
repeating it when the answer is appropriate, they ask for clarification when
the answer is uninterpretable, they repeat their question when the child
answers inappropriately, and they rephrase or repeat their question or even
provide a possible answer themselves when the child does not come up with
an answer at all. What’s more, English parents withdraw this scaffolding
behavior, and increase the number of move ons as children grow older; in
doing so, English parents gradually start treating their children as adult
language users. In contrast, Dutch parents are not withdrawing their
scaffolds (they do not show an increase of their move ons). In fact, they
continue to use (most of) the reaction types as they scaffold their children’s
responses to waarom-questions. We will return to this cross-linguistic
difference in the discussion.
4.3.6 Children’s connective use
In order to assess the connective use in the child’s response, we noted
whether the child used because or omdat, no connective, or another
connective or linguistic device that marks a coherence relation between
clauses. The latter category may involve other causal or non-causal
connectives, such as so, and, when, and want (the coordinating counterpart of
omdat) but also other linguistic devices indicating causality, such as a toinfinitive or a bare daarom (the Dutch equivalent of just because). In order to
characterize the children’s connective usage, we calculated the overall
frequencies of connective use in the different types of causal responses. The
cases in which the child did not get the chance to respond were disregarded.
Table 7 displays the number of connectives per language.
Table 7
Children’s connective use per language
Connective use
Language

Because/Omdat

Other

No connective

Total

English

608
(58%)
19
(5%)
627
(43%)

35
(3%)
68
(16%)
103
(7%)

412
(39%)
332
(79%)
744
(50%)

1055
(100%)
419
(100%)
1474
(100%)

Dutch
Total

Table 7 shows that English children use because far more frequently
than Dutch children use omdat: because occurs in 58 percent (608
occurrences) of the child responses, whereas omdat appears in only 5 percent
(19 occurrences) of the child responses. In addition, the growth curves in
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Figure 7 show that the pace at which English children increase their use of
because is faster than that of the Dutch children’s omdat. In fact, only six out
of the eleven Dutch children were found to use omdat at all, and the
individual growth curves in Figure 8a show that only two Dutch children
(Josse and Hein) show a large increase of their use of omdat. The growth
curves in Figure 8a also reveal that the parents’ talkativity does not have a
large influence on children’s connective use: there are hardly any peaks and
dips in the right hand graph. Further analysis of the data confirmed that
children are likely to use because or omdat in combination with an
appropriate response, and less so with an inappropriate or uninterpretable
response.
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Figure 7. Overall development of connective use by English and
Dutch children.
English Because (E_C); Dutch Omdat (D_C); English Other (E_O);
Dutch Other (D_O); English None (E_N); Dutch None (D_N).

Dutch children use other linguistic elements to mark their causal
answers more often than English children (16% versus 3%). This difference is
apparent when we look at the growth curves in Figure 7 and Figure 8b: the
probability of English children using a different connective or linguistic
element remains low, whereas the Dutch children show a large increase in
their usage. In addition, Figure 8b shows that the talkativity of the Dutch
parents influences their children’s use of other connectives. This is
characterized by steep peaks and dips, especially for the Dutch children. The
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Figure 8. Development of connective use by English (E) and Dutch (D) children
with and without Talkativity (T).

children’s use of another type of connective typically occurs when they give
an appropriate response. This finding supports the idea that Dutch children
have more difficulty in selecting the correct connective to mark the causal
relation than English children. The fact that Dutch children mark their
causal relations by using several other types of connectives increasingly often
as they grow older could indicate that (most of the) Dutch children have not
yet reached the stage at which they readily use omdat in question-answer
routines, but continue to vary their choice of connective. For example, in (27)
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Abel uses the ungrammatical coordinator want instead of the subordinator
because to mark the causal relation. Compare also (3) in which Hein uses als
‘when’ and (20) in which Iris uses voor ‘for’ to indicate a causal relation.
(27) (Abel, 3;04.01)
Investigator: Is dat niet een beetje gevaarlijk, een tijger?
‘Isn’t that a bit dangerous, a tiger?’
Abel:
Eh nee.
‘Er, no.’
Investigator: Nee, waarom niet?
‘No, why not?’
Abel:
Eh want de tijger is lief.
‘Er because the tiger is nice.’
Investigator: Oh, de tijger is lief.
‘Oh, the tiger is nice.’
When children use no connective at all, this usually happens when they
give an inappropriate response. Dutch children produce more responses
without a connective than English children (see Figure 8c). This is consistent
with the fact that only four Dutch children produce omdat-utterances in
response to why-questions, whereas all English children are capable of
coming up with because-answers very early on. Still, for both Dutch and
English children the number of times they fail to produce a connective
decreases as they get older.
4.3.7 Parental connective use
Finally, we determined whether the parents’ connective use functioned as
corrective evidence by coding each parental reaction to their child’s response
for because or omdat, no connective, or another connective or linguistic
marker. Table 8 shows the overall frequencies of parental connective use per
language.
Table 8
Parental connective use in adult reactions to child response per language
Connective use
Language

Because/ Omdat

Other

No connective

Total

English

70
(7%)
24
(6%)
94
(6%)

15
(1%)
17
(4%)
32
(2%)

961
(92%)
378
(90%)
1339
(91%)

1046
(100%)
419
(100%)
1465
(100%)

Dutch
Total

96|Chapter 4

(Estimated) Probability of Occurrence

The overall use of connectives is limited as only 7 percent of English (70
occurrences) and 6 percent (24 occurrences) of Dutch adult reactions contain
because or omdat. With so few occurrences, the growth curves in Figure 9
show a minimal increase of connective use for both Dutch (D_C) and English
(E_C) parents. Mixed-effects modeling shows that, in comparison to English
parents, Dutch parents more often use omdat in response to their child using
omdat or a different connective (F(2,1572)=3.5; p=.03). In doing so, they are
reinforcing their child’s use of omdat, respectively providing negative
evidence (see examples (1) and (18)).
When we look at the use of other linguistic devices, we find that Dutch
parents use them more often than English parents (F(1,19)=6.2; p=0.02).
This picture is similar to that of child connective use reported in the previous
section. Although the growth curves in Figure 9 are based on a very small
number of occurrences, they do show that the use of other linguistic devices
remains at a very low level for English parents (E_O), but undergoes an
increase for Dutch parents (D_O). In fact, this behavior mirrors that of their
children, and additional analyses show that when children use a different
connective, parents are indeed more likely to use a different connective too
(F(2,1644)=31.5; p<.001). This is especially so for Dutch parents
(F(2,1675)=10.7; p<.001), who in the majority of cases (65%) simply repeat
the child’s linguistic marker instead of providing negative evidence that will
scaffold correct connective use.
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Figure 9. Overall development of connective use by English and Dutch parents.
English Because (E_C); Dutch Omdat (D_C); English Other (E_O); Dutch Other
(D_O); English None (E_N); Dutch None (D_N).
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For both English and Dutch parents, the majority of reactions do not
contain a connective (92% resp. 90%). Although these percentages are
similar, the growth curves show two different developmental paths: Dutch
parents refrain from using a connective (D_N) with a consistently high
probability (around 0.90); English parents only refrain from using a
connective as their children grow older, with a low probability at 500 days
(0.10) (1;04.15) and a high probability at 2000 days (1.0) (5;05.25). Additional
analyses show that Dutch parents refrain from using a connective less often
when their child uses a different connective (F(2,1565)=9.7; p<.001). To
summarize, Dutch parents rarely provide positive evidence by using omdat
themselves – on the contrary, they increasingly reinforce incorrect connective
use. In contrast, English parents at first set the right example, but gradually
remove their scaffold – taking into account their children’s stage of
development.
4.4 Discussion
In our analysis of question-answer routines, we examined different types of
parental scaffolding techniques in order to investigate whether parents
adapt their speech to their child’s increasing abilities. Overall, we find that
parents use different types as well as different amounts of scaffolding during
why/waarom-question routines. The growth curve analyses show that
parents do indeed adjust the level of scaffolding depending on the increasing
cognitive and linguistic abilities of their child. Moreover, the analyses reveal
cross-linguistic differences in that Dutch parents continue to scaffold in the
majority of cases, whereas English parents gradually withdraw their
scaffolds – they treat their children as adult language users. The growth
curves also show that Dutch children are slower at marking their answer
with the appropriate connective than English children. In the light of these
findings, the following subsections will discuss how to interpret parental
scaffolding behavior and cross-linguistic differences between Dutch and
English children. We will also return to the broader theoretical issue
concerning the influence of cumulative complexity and parental input on
connective acquisition.
4.4.1 Effectiveness of different types of scaffolding
We assessed various forms of scaffolding – the adjusting of the type and
timing of the linguistic input to the child’s ability – the parents may use to
encourage their child’s appropriate responses and connective use in answer
to why/waarom-questions. However, not all types of scaffolding seemed to be
equally effective. By evaluating the parents’ scaffolding in view of their
children’s increasing abilities, and their use of positive and negative
evidence, we shall assess the effectiveness of why/waarom-questions as
scaffolds of connective acquisition. The investigation of the children’s uptake
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resulting from the parental scaffolding lies beyond the scope of the current
study, which is why the following discussion will concentrate on the data
obtained in the present study.
Not surprisingly, asking why/waarom-questions is an effective way to
elicit causal relations. The fact that these questions were found to be aimed
at the production of causal relations rather than on the production of
connectives themselves illustrates that parents are more concerned with
their children’s use or understanding of the conceptual coherence relation
(Sanders, Spooren & Noordman, 1992), than with the cohesion (Halliday &
Hasan, 1976) brought about by linguistic markers (cf. Sanders & Pander
Maat, 2006). Despite their focus on coherence relations, we claim that
parental questions are successful scaffolds because the type and timing of
their questions take into account their child’s abilities. In our view, the data
provide two arguments in favor of this conclusion. First, we find that the first
parental why/waarom-question always precedes the child’s first production
of a causal statement with because/omdat. This is enforced by the fact that
the probability of parents asking a why/waarom-question increases as
children grow older, suggesting that they are timing their questions to their
child’s increasing ability to answer them. Second, we find that parents at
first provide their child with highly familiar propositions, trying to adapt
their propositional content to what the child already ‘knows’ from the
previous conversation. As the child grows older and gains more experience in
question-answer routines, parents are found to use fewer implicit questions,
which are the least complex, and increase the number of more complex given
questions. In this manner, they adapt the type of scaffold to their child’s zone
of proximal development.
Two types of scaffolding that are not employed often are the parents’
acknowledgements of and reactions to their children’s responses: most
parents fail to acknowledge their child’s response (75%) or move on (47%).
Thus, parents do not exploit all the scaffolding opportunities available to
them. In effect, parents’ inconsistent use of feedback renders it an unreliable
source of evidence for their children: aside from any non-verbal signs, such as
gestures, children often do not know whether their utterance is appropriate.
When parents do scaffold their children’s responses, they choose positive
evidence, the most simple and explicit form of feedback: acknowledgements
through explicit approvals (11%) (yes, that’s right). Acknowledgements (1,5%)
and parental reactions (1%) in the form of explicit disapprovals rarely
occurred at all. Parents mainly provide implicit negative evidence by giving
the answer themselves (11%) or by reformulating the child’s answer (11%).
This implies that the type of parental feedback with the highest impact is
implicit negative evidence (see also Chouinard & Clark, 2003, who argue in
favor of a prominent role of implicit negative evidence in child language
acquisition). This implicit negative evidence, however, was seldom found to
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contain a connective (6%). Thus, parents aim at eliciting an appropriate
causal response (which shows that the children master the conceptual
coherence relation of causality) rather than the use of a linguistic marker
such as a causal connective (indicating cohesion). This is nicely illustrated in
(28) where the investigator repeats Shem’s answer – giving negative
evidence on prepositions – but leaves out the connective.
(28) (Shem, 2;05.09)
Investigator: He can’t get in there?
Shem:
Yeah.
Investigator: Why does he want to go in there though?
Shem:
Because he going out to the window.
Investigator: He’s going out of the window?
Shem:
Yeah.
Whether children receive enough (implicit negative) evidence for uptake
to take place will have to await further research. Farrar (1992), for example,
found some evidence that children do try to repair their utterances after a
reformulation of morphological errors. When parents repeat the child’s
answer in a question format (which they often do) the child usually does give
confirmation (for example the final yeah in (28)).
Still, our finding that the amount and type of scaffolds does not remain
stable over time shows that parents do not provide acknowledgements and
reactions at random. Rather, parents instinctively know when their scaffolds
are at their most effective – matching their child’s increasing cognitive
abilities. This becomes clear when we look at the cross-linguistic differences
with respect to the development of parental reactions: English parents
increase their use of move ons, but gradually withdraw all types of adult
reactions; Dutch parents decrease their use of move ons as they continue to
scaffold by maintaining a relatively stable use of all types of adult reactions.
Since no cross-linguistics differences were found with respect to the type of
child reactions, this scaffolding difference must be attributed to the
differences in child connective use (for a discussion of this remarkable
finding, see Section 4.4.2). The Dutch children’s limited connective use
triggers their parents to continue their scaffolding behavior, as this is still
effective. The English children’s connective use suggests that they have
acquired the meaning and use of the connectives and consequently their
parents withdraw their scaffolds, as these are rendered ineffective.
The degree of effectiveness of why/waarom-questions as scaffolds for
connective use depends on our assumption that why/waarom-questions
should always elicit because/omdat-responses. We have found that they
elicit causal responses, but it is unclear whether they elicit the connectives
that mark these causal relations. Future research on, for example, adult
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conversations would need to supply evidence to confirm our assumption that
why/waarom-questions elicit causal connectives. Meanwhile, it is useful to
explore other ways through which parents may scaffold connective
acquisition. For example, parents may create other contexts that require
causal connectives, such as initiating discussions (Evers-Vermeul, 2005;
Evers-Vermeul & Sanders, 2011; Spooren & Sanders, 2008). Another route
that has not yet been explored is a qualitative – instead of a quantitative –
analysis of parental connective use to detect specific forms of scaffolding (see
also the advice in Chapter 2).
Overall, we find that why/waarom-questions are particularly effective
for eliciting causal responses, and that scaffolding by means of reacting to
the child’s response aims at eliciting appropriate causal responses, but not
necessarily at responses including because/omdat. Apart from a few positive
acknowledgements functioning as explicit feedback, most of the scaffolds
make use of implicit negative evidence.
4.4.2 Cross-linguistic differences
As children grow older, we find a clear development in their answers to
why/waarom-questions. The growth curves show that children increasingly
give appropriate answers, give fewer inappropriate responses, and gain more
opportunity to give an answer. Despite this general developmental trend, we
also find a number of differences between English and Dutch children. This
mainly concerns the fact that English children use because far more
frequently than Dutch children use omdat. The growth curves also reveal
that the pace at which English children increase their use of because is faster
than that of the Dutch children’s omdat. Moreover, Dutch children often use
a different connective in their responses. Thus, Dutch children have
difficulty in selecting the appropriate connective from the Dutch lexicon of
causal connectives. This conclusion is supported by the fact that all English
children use because at an early age (between age 2;2 and 2;10), whereas
only six out of the eleven Dutch children (between age 2;10 and 5;02) were
found to use omdat. Still, we cannot be absolutely certain that the differences
between Dutch and English children are cross-linguistic. It is possible that
differences were caused by other factors. Since we investigated a relatively
small group of children, it may be the case that all five English children are
particularly fast learners. Also, the corpora may not be completely
homogeneous in that English and Dutch subcorpora featured different types
of events or interactions – even though the coders did not notice this during
the analysis of the fragments. Investigating additional corpora for Dutch and
English children should solve this issue.
The fact that Dutch children develop at a slower pace and select
different connectives more often than English children is in line with our
assumption that a linguistically adequate strategy to provide Dutch
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responses to waarom-questions is more complex to master than that of
English responses to why-questions, at least with respect to causal
connective use. We can think of at least two reasons to account for the
relative complexity of omdat in question-answer routines. First, Dutch
children need to make a choice from the varied Dutch lexicon of causal
connectives, where two frequently used backward causal connectives
compete – the subordinator omdat and the coordinator want – whereas
English children can select because straight away. The Dutch Centre for
Lexical Information (CELEX) confirms the competition between these
connectives as their log-frequencies are comparable: 4,617 for omdat and
4,539 for want. The causal connective because serves as a default connective
in marking backward (consequent-antecedent) causal relations (Knott &
Dale, 1994; Knott & Sanders, 1998, Sanders & Sweetser, 2009). Moreover,
English children also come across this lexical item in related causal uses
such as the non-clausal because of, and the bromide (just) because. The Dutch
speakers use other lexical items to express these relations: vanwege and
daarom respectively.
The second reason for the relative complexity of omdat in questionanswer routines concerns the syntax of the accompanying clause. The
syntactic configuration of verb-final word order (omdat) is considered more
complex than that of clauses with the verb second word order (want) typical
of Dutch main clauses (Evers-Vermeul and Sanders, 2009). Thus, this
difference in syntactic complexity determines the relative acquisition order of
want and omdat (Evers-Vermeul, 2005). Because English does not require
different word orders to mark this distinction between subordinate clauses
and main clauses, it is to be expected that because-answers are produced
easier and hence, acquired earlier than omdat-answers.
Although waarom-questions may be inherently more complex to answer
than why-questions, English children are at a disadvantage when it comes to
the ambiguity of the questions: 38 percent of the why-questions against
seven percent of the waarom-questions were not aimed at eliciting a causal
response. Still, our findings show that English children are able to respond to
– and thus identify – why-questions at an early age. Even though this would
seem a difficult task, why-questions are easily set apart from other uses of
why in that they are followed by a questioning intonation and a pause during
which the child is expected to take a turn. Thus, the weight of this added
complexity in our cross-linguistic comparison may be diminishable.
Given the two accounts mentioned above, it would be interesting to find
out which of the two factors weighs out and has the largest impact on the
pace of acquisition. In order to investigate this, it would be interesting to
examine the acquisition of child responses to the German equivalent of the
question-answer routines under investigation. German children who want to
answer a warum-question do not have to choose between different
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connectives – they can use the default connective weil (the competitor denn is
infrequent in spoken language) – but they do have to select the appropriate
verb final word order in order to answer correctly.
4.4.3 Taking or giving the chance to respond
We have found that in real-life interaction with their parents, children often
do not get the chance to respond to a why/waarom-question (on average
22%). However, this label may be misleading, because it is unclear whether
children do not get or take the chance to respond. This is due to the fact that
we have no information about the length of pauses between two utterances,
so it is difficult to differentiate between cases in which the parent does not
give the child the time to respond and cases in which the child does not
intend to take the opportunity to respond. Hence, it is possible that our
classification results in an underestimation of the child’s linguistic abilities.
Below, we will discuss why this might indeed be the case, as well as several
indications that parents interpret the lack of an answer as a sign that their
child has not understood the question or does not know the answer.
A reason to consider our classification as an underestimation of
children’s linguistic abilities can be taken from the following description of
parents who do not give their child time to respond (Garvey 1984, p.60):
“caregivers respond to a child’s turn without delay, usually in less than one
second, but children are not so prompt. If their response is delayed beyond
what the caregiver considers a normal response time, the caregiver urges
them along by repeating or rephrasing the move. Caregivers notice the
missing response and act to repair the failed turn transfer, usually within
two seconds.” This quote indicates that young children have to get used to
the adult speed of taking turns. Hence, if children refrain from answering
why-questions before adults take their turn, this does not necessarily imply
that children are not capable of answering these questions. Their parents
may simply be too impatient in waiting for an answer.
Garvey’s picture matches our findings in that parents often rephrase
(18%) or repeat (25%) the question after a ‘no chance to respond’. This use of
scaffolding may indicate that parents indeed think that their child has not
heard or understood the question. Apart from these two types of scaffolding,
parents often answer the question themselves (23%) or move on (37%) after a
‘no chance to respond’. In these cases it is unclear whether the parent was
impatient or whether the child simply did not intend to respond. In any case,
answering the question is a good way to scaffold causal responses and
connective use; 30 percent of these answers included because/omdat. In
contrast, moving on does not set the right example, and cannot be said to be
a form of scaffolding. However, one can imagine that parents opt for moving
on when they think the question was not important enough to want it
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answered or when they decide that the question was too difficult for the
child.
Overall, it seems that the parents’ actions are based on the assumption
that their child has not understood the question or does not know the
answer. This claim is supported by the fact that the probability of children
having no chance to respond decreases as they get older. Thus, as the
children become more competent users of causal language and master the
timing of conversational turns, the parents do not have the need or chance to
intervene. In addition, it is possible that, as children increasingly show their
ability to produce a causal answer, parents allow their children more time to
respond.
4.4.4 Input and complexity
In Chapter 2 we have shown that both frequency effects of parental input
and increase in age – the latter being a good indicator of the increasing
ability to handle cognitively and linguistically more complex units – play a
role in the acquisition of discourse connectives. In the current study we set
out to investigate whether these two factors interact. Our longitudinal
analysis of children’s and parents’ reactions to parental why/waaromquestions shows clear evidence in favor of such an interaction: parents apply
audience design by adjusting their input – type and timing of the questions
and type of reactions – to the abilities of their child. For English parents, this
meant the gradual withdrawal of scaffolds, whereas for Dutch parents this
meant a continuation of most of their scaffolds. Children gradually learn how
to use relatively complex causal connectives and their parents (who
intuitively take into account their child’s cognitive ability) guide them
through this process by asking why-questions (and possibly through other
linguistic means not investigated in this study).
Our findings raise questions about the precise relationship between
audience design, input, and inherent complexity of language: can we tease
apart effects of input from effects of complexity? Can we distinguish
developmental phases in which parents trigger their child into using more
complex language from phases in which parents hold back because they
notice that their child does not understand them? How does input interact
with other factors that support children in their cognitive development, and
hence in using increasingly more complex linguistic structures? And can we
detect areas of language acquisition that develop relatively independent of
parental input? In spite of these remaining questions, one thing is clear: our
results show that parental input and cumulative complexity should not be
regarded as competitors, but should feature in one theory that incorporates
both factors.
In addition, our results indicate that a longitudinal approach is
necessary to obtain a more detailed picture of the intricate interaction
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between input and complexity. On the one hand, parental input studies
cannot work with overall frequencies alone, because (as we have seen) input
frequencies do not remain stable over time. On the other hand, complexity
studies cannot work with children’s first occurrences alone, because these
cannot accurately predict the pace of further linguistic development.
Therefore, we recommend taking a longitudinal perspective that takes into
account both parental input and complexity in order to fully explain
children’s linguistic development.
The growth curve analysis we applied in this research proved to be a
suitable method to test the longitudinal data statistically (see also Chapter
2). Moreover, this method has several advantages over methods that are
traditionally used in acquisition research (cf. Quené & Van den Bergh, 2004,
2008). First, it considers the nested nature of the data – and hence takes
differences between children into account. Second, it allows researchers to
assess multiple factors simultaneously and include both discrete and
categorical predictors in a single model. Finally, the method is robust against
any missing data. Therefore, we recommend the use of growth curve analysis
in other types of acquisition research.
4.5 Conclusion
By investigating the parental why- and waarom-questions as scaffolds for
connective acquisition we aimed at adding to the current knowledge about
the interaction between cumulative complexity and language input as
theoretical explanations for connective acquisition. Indeed, we have shown
that parents systematically take into account their child’s linguistic and
cognitive abilities when scaffolding the questions themselves and the
reactions to their child’s responses. However, parents scaffold causal
responses rather than connective use per se. Thus, from a discourse
perspective, parents aim at causal coherence rather than causal cohesion
brought about by linguistic markers.
The longitudinal perspective allowed us to illustrate that as children
grow older they give more appropriate answers and fewer inappropriate
responses, thus establishing their increasing cognitive abilities. When we
compare these results to those presented by McCabe and Peterson (1997) we
find a similar, but more sophisticated picture of development: we present a
larger range of scaffolds, our growth curves show a fine-grained
developmental picture, and we chart both individual and general patterns. In
addition, we shed light on cross-linguistic differences between Dutch and
English children and their parents’ scaffolding behavior. These differences
are mainly related to the difference in complexity between omdat and
because: overall, Dutch children are slower in their development than
English children. Consequently, this is reflected in their parents’ scaffolding
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behavior: English parents withdraw their scaffolds and Dutch parents
continue to scaffold in several ways.
The use of growth curve analysis has enabled us to present a detailed
picture of why/waarom-question-answer routines, and promises to be a
useful tool for investigating many other linguistic phenomena. Even though
future research can still fill in further details about the exact way in which
parents scaffold connective use, we conclude that we are dealing with an
intricate system in which the complexity and timing of the input is closely
tuned to the cognitive and linguistic abilities of the child.
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APPENDIX TO CHAPTER 4

Table A1
Parameter estimates (se) for the growth curve analysis of child response type
Appropriate
Inappropriate
No Chance to
response
Response
Respond
Fixed effects
English
-.272 (.286)
-.914 (.157)
-1.304 (.168)
English*Age
.148 (.155)
-.089 (055)
-.159 (.057)
Dutch
-.764 (.233)
-.337 (.138)
-1.399 (.186)
Dutch*Age
.424 (.132)
-.034 (.058)
-.112 (.034)
Adult Word Count
-.015 (.006)
-.006 (.006)
.026 (.006)
Child Word Count
.014 (.012)
.012 (.011)
-.053 (.014)
Random parameters
S2 Child
.364 (.173)
.085 (0.54)
.138 (.075)
S2 Age
.112 (.053)
.010 (.007)
.000 (.000)

Table A2
Parameter estimates (se) for the growth curve analysis of parental
why/waarom-Questions
Why/Waarom-Questions
Fixed effects
English
1.190 (.169)
English*Age
.351 (.044)
English*Age2
-.029 (.011)
Dutch
.126 (.343)
Dutch*Age
.044 (.053)
Dutch*Age2
-.005 (.010)
Adult Word Count
.027 (.011)
Child Word Count
.097 (.021)
Random parameters
S2 Child
.938 (.452)
S2 Age
.007 (.034)
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Table A3
Parameter estimates (se) for the growth curve analysis of familiarity
of the why/waarom-questions
Parameter
Implicit
Given
New
Fixed
English
-.377 (.308)
-.237 (.294)
-1.769 (.199)
English*Age
-.069 (.026)
.050 (.026)
.039 (.036)
Dutch
-.294 (.233)
-.370 (.233)
-1.723 (.177)
Dutch*Age
-.117 (.048)
.109 (.047)
.018 (.057)
Adult Word Count
-.020 (.006)
.001 (.006)
.026 (.007)
Child Word Count
.023 (.011)
-.007 (.011)
-.032 (.015)
Random parameters
S2 Child
.447 (.185)
.407 (.170)
.152 (.086)

Table A4
Parameter estimates
acknowledgements
Parameter
Fixed effects
English
English*Age
English*Age2
Dutch
Dutch*Age
Dutch*Age2
Adult Word Count
Child Word Count
Random parameters
S2 Child
S2 Age

(se)

for

the

growth

curve

analysis

of

parental

Neutral

None

Positive

-1.924 (.243)
.202 (.065)
-.020 (.013)
-1.377 (.232)
.311 (.098)
-.057 (.019)
.011 (.009)
.263 (.202)

1.216 (.217)
-.038 (.046)
.005 (.010)
.561 (.204)
-.124 (.064)
.026 (.012)
-.008 (.007)
.011 (.014)

-2.451 (.247)
-.158 (.060)
.016 (.014)
-1.853 (.211)
-.017 (.074)
.004 (.014)
.008 (.009)
-.027 (.020)

.263 (.202)
.182 (.151)

.561 (.204)
1.216 (.217)

.126 (.139)
.142 (.120)
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Table A5
Parameter estimates (se) for the growth curve analysis of parental reactions
Rephrase
Answer
Parameters
Repeat question
question
themselves
Fixed effects
English
-2.348 (.252)
-1.820 (.142)
-2.226 (.166)
English*Age
-.010 (.045)
-.104 (.036)
-.113 (.046)
Dutch
-2.869 (.263)
-1.780 (.149)
-2.189 (.174)
Dutch*Age
-.138 (.095)
.143 (.052)
-.027 (.066)
Adult Word Count
.011 (.009)
.007 (.007)
.019 (.008)
Child Word Count
-.017 (.019)
-.034 (.015)
-.014 (.016)
Random parameters
S2 Child
.249 (.151)
.060 (.049)
.079 (.065)
S2 Age
.000 (.000)
.000 (.000)
.000 (.000)
Table A5 (continued)
Parameter estimates (se) for the growth curve analysis of parental reactions
Parameters
Repeat answer
Clarification
Move on
Fixed effects
English
-2.022 (.222)
-2.822 (.171)
-.048 (.163)
English*Age
-.233 (.077)
-.263 (.051)
.195 (.054)
English*Age2
.006 (.015)
.030 (.014)
.003 (.010)
Dutch
-1.412 (.189)
-2.757 (.286)
-.131 (.147)
Dutch*Age
.013 (.076)
-.293 (.115)
-.065 (.057)
Dutch*Age2
.004 (.013)
-.028 (.020)
-.004 (.011)
Adult Word Count
.008 (.008)
.006 (.009)
-.010 (.006)
Child Word Count
.006 (.015)
-.023 (.019)
.023 (.011)
Random parameters
S2 Child
.145 (.091)
.306 (.289)
.087 (.053)
S2 Age
.017 (.013)
.002 (.036)
.008 (.006)
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Table A6
Parameter estimates (se) for the growth curve analysis of child connective use
Parameters
Connective
Other connective
No connective
Fixed effects
English
.008 (.258)
-3.785 (.548)
-.063 (.281)
English*Age
.271 (.038)
.168 (.120)
-.279 (.038)
English*Age2
-.020 (.008)
-.007 (.022)
.020 (.008)
Dutch
-2.903 (.689)
-1.598 (.244)
1.377 (.271)
Dutch*Age
.990 (.247)
.498 (.114)
-.601 (.106)
Dutch*Age2
-.104 (.030 )
-.056 (.016)
.065 (.016)
Adult Word Count
.006 (.007)
-.038 (.015)
.005 (.006)
Child Word Count
.017 (.013)
.050 (.025)
-.027 (.013)
Random parameters
S2 Child
3.985 (.019)
.300 (.221)
.509 (.303)
S2 Age
.283 (.195)
1.118 (.828)
.345 (.234)

Table A7
Parameter estimates (se) for the growth curve analysis of parental connective use
Parameters
Connective
Other connective
No connective
Fixed effects
English
-2.822 (.171)
-4.465 (.494)
2.629 (.171)
English*Age
-.263 (.051)
-.180 (.138)
.261 (.050)
English*Age2
.030 (.014)
-.003 (.038)
-.027 (.013)
Dutch
-2.757 (.286)
-3.205 (.358)
2.218 (.217)
Dutch*Age
.293 (.115)
.310 (.153)
-.296 (.092)
Dutch*Age2
.028 (.020)
-.051 (.034)
.033 (.017)
Adult Word Count
.006 (.009)
.011 (.018)
-.007 (.009)
Child Word Count
-.023 (.019)
-.053 (.039)
.028 (.017)
Random parameters
S2 Child
.306 (.289)
.374 (.398)
.135 (.156)
S2 Age
.002 (.036)
.379 (.469)
.018 (.043)

Chapter 5
Children’s use of causal connectives: The development of
subjective and objective causal domains1
Abstract
Causal connectives and coherence relations vary in subjectivity, their degree
of speaker involvement. We investigated the acquisition of subjectivity by
analyzing children’s elicited and independent use of English because and
German weil in four domains (following Sweetser, 1990): volitional content,
non-volitional content, speech act, and epistemic. Predictions about the
relative order of acquisition were based on the theorized complexity of these
domains. A growth curve analysis of the spontaneous language corpora of
five German and five English children (age range 0;10 to 3;6) gave rise to the
following acquisition order: volitional content < non-volitional content <
speech act/epistemic. This order is largely in accordance with our predictions,
although it does not allow for a distinction between speech act and epistemic
use, which is probably due to the fact that speech acts are rarely elicited.
Results show that parental why-questions cause children’s elicited use to
develop faster and hence scaffold the acquisition of causal domains. The
prominence of the volitional domain indicates that intentionality plays an
important role in children’s development of causality, which starts from
intentional actions in the I-here-now, to non-intentional causality in the
world, to reasoning, probably following from an understanding of others as
intentionally acting human beings.
5.1 Introduction
In order to build a coherent discourse, children must learn to combine
clauses and set up ‘coherence relations’ (Hobbs, 1979; Kehler, 2002; Sanders,
Spooren & Noordman, 1993) between clauses in a discourse. For example,
the relation between the clauses can be additive as in (1) or causal as in (2)
and (3). When children first start to combine clauses – before the age of three
(cf. Clark, 2003) – the coherence relation between utterances remains
implicit. However, they soon learn to make the relations explicit by using
discourse connectives, such as and and because, the prototypical linguistic
markers of coherence relations (Sanders & Spooren, 2007).
(1)

(Naomi, 3;03.27)
Mother:
Oh, are there two horses there?
Naomi:
Yeah. One is a big one and one is a little one.

1 This chapter has been submitted for publication as Van Veen, R., EversVermeul, J., Sanders, T. & Van den Bergh, H. (2011). The acquisition of causal
connectives; the development of subjective and objective causal domains.
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(2)

(3)

(Abe, 3;00.16 / Situation: Abe has a squirt gun)
Father:
What are you going to squirt with it when you get water?
Abe:
Plants, because plants are thirsty.
(Abe, 3.02.21)
Abe:
Hey, hey, do horses cry?
Mother:
Daddy, have you ever seen a horse cry?
Father:
A couple times.
Mother:
I’m sure they can feel sad sometimes.
Abe:
So that this horse must be because he’s crying.
Mother:
Oh.

As we can see in (2) and (3), children can already produce a coherent
causal discourse by the age of three. In fact, three-year-olds have been found
to produce the causal connective because to denote a wide array of different
types of causal relations. These causal relations differ in subjectivity
(Langacker, 1990; Pander Maat & Degand, 2001; Pander Maat & Sanders,
2000; Verhagen, 2005): subjective relations describe causality that is realized
by the communicative acts or reasoning of the speaker (there is speaker
involvement, as in (3)); objective relations describe causality in the world (the
speaker is not involved, as in (2))2
(4)

(Sarah, 3;01.03)
Sarah:
Don’t a scratch it.
Sarah:
Because it, is hurts.
Mother:
No, I won’t scratch it.

Sweetser (1990) uses a similar classification to distinguish between the
various uses of connectives like because. In her classification because can be
used to express causal relations in three different domains: content,
epistemic and speech act. The relation in (2) is a content relation, because it
provides a description of a real-world causal relation: it shows Abe’s
motivation for squirting plants. The epistemic example in (3) is not a
description of the real world, but gives an argument for Abe’s claim that the
horse is sad, thus demonstrating his act of reasoning. The speech act relation
in (4) is connected at the level of illocutions: Sarah gives an argument for her
imperative speech act ‘don’t a scratch it’. Thus, content relations are
objective, whereas epistemic and speech act relations are subjective (cf.
2 The distinction between objective relations on the one hand and subjective
relations on the other hand is comparable to distinctions between
external/internal causal relations (Halliday & Hasan, 1976; Martin, 1992),
semantic/pragmatic causal relations (van Dijk, 1979; Moeschler, 1989; Sanders et
al., 1993; Sanders, 1997), and subject matter/presentational causal relations
(Mann & Thompson, 1988).
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Pander Maat & Degand 2001; Pander Maat & Sanders, 2000; Sanders &
Sweetser, 2009).
Sweetser’s (1990) domain theory can be refined by subdividing content
relations into content volitional and content non-volitional relations (Pander
Maat & Degand, 2001; Pander Maat & Sanders, 2001). In volitional
relations, human intentions play a role. For example, in (5) the real-world
causation is based on Naomi’s intentions to cover those up (compare (2)). In
non-volitional relations human intentions do not play a role. Rather, nonvolitional relations involve physical causality for which effects are seen as
caused by material processes. For example, in (6) the real-world causation is
based on Nina’s world knowledge (i.e. a rule) of the fact that clothes get dirty
when they come into contact with food.
(5)

(6)

(Naomi, 3;03.27)
Mother:
That’s right, those are antennas, from what?
Naomi:
From tv.
Mother:
That’s right.
Naomi:
Yeah, and these are tvs.
Naomi:
And I’m gonna cover those up because I don’t like them.
(Nina, 2;03.21)
Nina:
Mommy, we forgot to wash these clothes too.
Mother:
These clothes are clean.
Nina:
No.
Nina
Now they’re dirty, because they went in the food.
Mother:
Oh, well, we’ll have to wash them tomorrow because I
have to go to work pretty soon.

As these examples show, three-year-old children have been found to
produce causal relations in all of the four types of causality we have
identified so far. However, it is not clear how children’s acquisition of these
causal domains develops. Are they acquired simultaneously or do they show
different acquisition patterns?
We may expect causal domains to show different acquisition patterns if
their categorization into four separate domains is cognitively relevant, and
thus have separate cognitive representations. Cross-linguistic studies that
describe the organization of the lexicon of causal connectives in languages
such as Dutch, German and French (Pit, 2006; Stukker & Sanders,
submitted) suggest that this is indeed the case. They show that language
users systematically prefer one lexical item over another, even highly similar
one, to express a causal relationship in a certain causal domain. For
example, Dutch want (because) is considered to be more subjective than
omdat (because) (Pit, 2006; Verhagen, 2005; Sanders & Spooren, 2009,
submitted). Similarly, the Dutch causal connectives daardoor and doordat
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are used to mark non-volitional relations, but not to mark volitional relations
(Pander Maat & Sanders, 2000). Several scholars have argued that these
regularities provide a window on speakers’ cognitive categorizations of
causality: the systematic use of a particular lexical item to express a certain
type of causal relationship implies that people distinguish between different
types of causality (see, among others, Sanders & Sweetser, 2009). English
and German speakers, however, can express all causal relations by means of
the connectives because and weil.
In addition, online text-processing studies provide evidence to suggest
that causal domains differ with respect to their cognitive complexity (see
Section 5.2). This difference in complexity may also cause different
acquisition patterns. For example, we expect complex relations to be
acquired after the more simple ones are learned. Using this cumulative
complexity approach we can form expectations about their relative order of
acquisition (cf. Evers-Vermeul & Sanders, 2009).
The idea that the relative complexity of linguistic elements and
constructions influences the order of acquisition is not new. Support for a
cumulative complexity approach to language acquisition can be found in a
number of classical studies of, for example, verbs (Clark, 1978), and
inflectional morphology (Brown, 1973). A cumulative complexity approach
has also been found to explain the acquisition of coherence relations: children
uniformly acquire the connectives denoting these relations in an order
(additive < temporal < causal) in which complex relations are acquired later
than simple ones (Bloom, Lahey, Hood, Lifter & Fiess, 1980; Evers-Vermeul
& Sanders, 2009; Spooren & Sanders, 2008). In the current study, we
investigate whether a cumulative complexity approach can also account for
an acquisition order of the four types of causality we have identified in this
study. In Section 5.2 we provide more details about the relative complexity of
these four causal domains, and present our expectations about their
subsequent acquisition order.
Another factor that may influence the order of acquisition is the
spontaneity of the causal relation. That is, the coherence relation may be
produced independently or the relation may be elicited by a parent, as in (7).
Previous research has shown that parents ask why-questions to stimulate
their child’s production of a causal connective (Chapter 4; Hood, Bloom &
Brainerd, 1979; McCabe & Peterson, 1997). With regard to the type of causal
domains that parents elicit, Evers-Vermeul and Sanders (2011) imply that
parents elicit content relations more often than speech act relations. Thus,
an acquisition order based on children’s independent use may include more
speech act relations than an acquisition order based on children’s elicited
use. In order to identify any differences in development, we shall analyze
causal relations for their level of spontaneity (elicited or independent) as well
as for their type of domain.
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(7)

(Simone, 2;06.10)
Investigator: Woran lutschen die?
‘What are they sucking?’
Simone:
Hier an den Daumen.
‘Here on their thumbs.’
Investigator: An dem Daumen.
‘On their thumbs.’
Investigator: Und warum lutschen die am Daumen?
‘And why are they sucking their thumbs?
Simone:
Weil sie kein Nuller haben.
‘Because they do not have a dummy.’

In our investigation of the acquisition of causal domains, we focus on the
development of domains. A developmental approach should complement
existing studies, which determined an order of acquisition by looking at the
total frequency of usage per domain (Kyratzis, Guo & Ervin-Tripp, 1990;
Spooren & Sanders, 2008), or by stating the order of first occurrence (EversVermeul & Sanders, 2011). Although these studies are informative, they did
not uncover a complete picture of development. Importantly, they do not
show how each domain develops after its first occurrence, nor do they
indicate when children have ‘mastered’ the domain (at least, when we
assume that first occurrence does not equal full mastery (cf. Berman, 2004)).
In the current study, however, we aim to provide a fuller picture of
development.
In order to achieve such a picture, we apply a method called ‘growth
curve analysis’ to longitudinal child language corpora. By using growth curve
analysis we can statistically model the development of each domain over
time (Goldstein, 1999). Importantly, it allows us to investigate the
acceleration rate and extent of development per domain. For example, it
would show whether epistemic relations develop at a slower or faster rate
than speech act relations.
Apart from taking a developmental perspective, we also introduce a
cross-linguistic line of investigation by analyzing children’s domain
development in two languages: English and German. By investigating
German children, we can collect cross-linguistic evidence in support of a
uniform acquisition order. Cross-linguistically, English because and German
weil – connectives used to mark causal relations – are conceptually
compatible: in both languages they are the most frequent connective to
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denote backward causal relations (consequence – cause) in all three domains
(Frohning, 2007; Pit, 2003).3,4
In summary, the current study uses the theorized cumulative
complexity of different causal domains to form predictions about their order
of acquisition. We take a longitudinal perspective by using growth curve
analysis to investigate the development of the causal connectives because
and weil per domain. We shall perform a separate growth curve analysis of
the connectives that were elicited by parents and caretakers. In the next
section, we discuss the complexity of causal domains and make a brief
comparison with previous studies. Then we will present our methodology and
results, followed by the discussion and conclusion.
5.2 The relative complexity of causal domains
The most clear-cut difference in the complexity of causal relations is that
between objective and subjective causal relations. The distinction between
objective and subjective relations can be determined by the level of speaker
involvement, or, more precisely, by the degree to which the speaker of the
utterance is involved in the construal of the causal relation. When the
speaker is involved in the construal of the relation, the relation is more
subjective than when someone else, such as an actor in the discourse, is
involved in the construal of the relation (Sanders & Spooren, submitted). As
we mentioned earlier, speech act and epistemic relations describe events that
originate from the mind of the speaker (also referred to as the ‘subject of
consciousness’) (Verhagen, 2005; Sanders, Sanders & Sweetser, 2009). In
these cases, the causal relation is implicitly constructed by the speaker. In
contrast, objective content relations describe events that originate from
causes explicitly located in the world, and not in the mind of the speaker.
Although objective relations may contain an explicitly verbalized actor who is
responsible for the relation, the speaker of the utterance does not need to
construe the relation, because it is already fixed in reality.

3 We should point out that the German language distinguishes between weil
and denn (because). Denn is also used as a backward causal, but since it is rarely
found to be used in contemporary speech (Günthner, 1993) this is not an issue for
our current interests.
4 Syntactically, because and weil do differ. English typically requires an SVO
word order (subject – verb – object) for its main clauses as well as for its
subordinate clauses introduced with because. German requires a verb second
word order for its main clauses, but its subordinator weil may also introduce a
proposition with the finite verb at the end of the clause, the word order typical of
German subordinating clauses (although German does allow for a verb second
word order for clauses introduced with weil (Keller, 1995)). However, as we shall
see later, this difference is not relevant for the current study.
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A closer look at this subjective-objective distinction demonstrates that
subjective relations must be more complex than objective relations, simply
because they contain more information (Spooren & Sanders, 2008). For
example, in a subjective utterance like Peter is probably in Paris the speaker
construes the event in the form of an evaluation that requires implicit
abstract reasoning (i.e. given all the information the speaker has about
Peter, the speaker concludes that it is likely that Peter is in Paris). In an
objective utterance like Peter is in Paris the speaker merely reports an
explicit event in the world. This objective utterance does not require a
speaker evaluation, because the speaker knows that Peter is in Paris. In
short, the amount of reasoning required to produce or understand subjective
versus objective utterances affects the relative complexity of these
utterances: subjective relations are the most complex, because they require
additional reasoning that is not required for objective relations.
Zufferey (2010) describes this difference in complexity in terms of
cognitive representations: subjective relations operate on a meta-level and
provide a pragmatic reason for producing a relation; objective relations
provide a semantic reason for an event happening (for details of this
semantic-pragmatic distinction see Sanders, 1997).
The abstract understanding that relations do not have to occur in the
real world, but may arise in someone’s mind (subjective understanding) is
closely related to ‘theory of mind’ – a theory that pertains to the ability to
reflect on the contents of your own and other’s minds. However, children do
not fully develop this ability until they are three to four years old (cf.
Wellman, 1990). Rather, children start out by seeing only themselves as
intentional agents, an ability that is related to understanding objective
relations. Later, they learn to understand that other people have intentions
too – an important step towards an understanding (theory of mind) that
people may have ‘different perspectives’ than your own (Carpenter, Akhtar &
Tomasello, 1998; Tomasello, 2000b; Tomasello & Rakoczy, 2003; Woodward
& Sommerville, 2000). Since the latter is crucial for understanding subjective
relations, but not for understanding objective relations, this provides an
additional argument for our conclusion that subjective relations are
conceptually more complex than objective relations.
Empirical evidence for this difference in complexity can be found in
online text processing studies. These studies revealed a processing difference
between content and epistemic relations: information connected in epistemic
relations required longer reading times than identical information connected
by content relations (Canestrelli, Mak & Sanders, 2010; Noordman & De
Blijzer, 2000; Traxler, Bybee & Pickering, 1997). Longer reading times
indicate that readers spend more cognitive effort during the processing of
epistemic relations, which suggests that epistemic relations are indeed
cognitively more complex than content relations. Although we have shown
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that speech act relations are also subjective in nature (Pander Maat &
Degand, 2001; Pander Maat & Sanders, 2000; Sanders & Sweetser, 2009;
Sanders & Spooren, submitted), processing research has not yet focused on
these relations. Still, we would expect speech act relations to require longer
reading times than content relations.
Overall, objective relations are the least complex, and are therefore
expected to be acquired first. However, the relative complexity of volitional
versus non-volitional content relations is (to our knowledge) yet to be
studied. In order to make predictions about the relative complexity of
volitional and non-volitional content relations, we do not turn to linguistic
arguments, but to independent insights from the field of developmental
psychology. According to Piaget (1953), children’s earliest understanding of
causality concerns intentional ‘bodily manipulations’ with their surrounding
world. As the child grows older, these experiences are translated into ‘the
idea of causation’. This suggests that the ‘sensory-motor causality’ is the
more basic form of understanding causality, and is therefore less complex
than the visual perception of causality (but see studies by Leslie (1984) and
Leslie and Keeble (1987) who show that the visual perception of causality
also develops at an early age). This developmental order is directly relevant
to the distinction between volitional and non-volitional relations, which differ
in intentionality (Stukker, Sanders & Verhagen, 2008). As a result, we
expect that volitional content relations are acquired first, because they
require the ability to express one’s own volitional intentions. We expect that
non-volitional content relations will be acquired later, because they describe
processes that do not necessarily require the children’s involvement, and
may require specific world knowledge.
Subjective relations are the most complex relations, but the question is
whether epistemic or speech act relations are the most complex. In order to
answer this question, we take another look at the relations’ level of speaker
involvement. In both relations, the speaker of the utterance is implicitly
involved in the construal of the causal relation. However, in epistemic
relations the speaker is involved in the reasoning process, whereas in speech
act relations the speaker is an interactive agent in a communicative
exchange (Dancygier & Sweetser, 2005; Sanders et al., 2009). This difference
becomes clear when we attempt to make the implicit involvement of the
speaker explicit: in the case of the speech act relation in (4), this would lead
to I tell you not to scratch me there, because that hurts; in the case of the
epistemic relation in (3), this would lead to I conclude that this horse must be
sad, because he’s crying. By making the relation explicit, the speech act
relation turns into an objective (volitional content) relation, whereas the
epistemic relation remains epistemic. Thus, speech act relations are more
closely related to objective relations, and can therefore be considered the
least complex subjective relation.
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A related difference between speech act and epistemic relations
concerns the meta-level on which they operate. Zufferey (2010) suggests that
epistemic relations are the most complex, because they require the ability to
reason about mental states on a meta-cognitive level. Speech act relations
only require the meta-communicative ability to reason about an utterance
(and not a mental state), which is less complex. The communicative
character of speech act relations also leads Kyratzis et al. (1990) to conclude
that they are less complex. Support for this idea about the relative
complexity of speech acts and epistemic relations can be found in other
developmental studies. For example, various language acquisition studies
have reported that the acquisition of communication verbs (say, ask) provide
a useful step towards the acquisition of mental state verbs (think, believe),
which are acquired later (cf. De Villiers, 2000; De Villiers & Pyers, 2002).
This relative complexity of verbs is in line with the hypothesized relative
complexity of epistemic (meta-cognitive) relations as opposed to speech act
(meta-communicative) relations.
In (8) we summarize the acquisition order of the causal domains as
predicted on the basis of their relative cognitive complexity.
(8)

Predicted acquisition order
Volitional < Non-volitional < Speech act < Epistemic

As mentioned before, we are not the first to investigate children’s
acquisition of Sweetser’s (1990) causal domains. At least three previous
studies have reported on children’s acquisition of source of coherence,
namely, Kyratzis et al. (1990), Spooren and Sanders (2008), and EversVermeul and Sanders (2011). However, results from these studies are
inconclusive as each study leads to (partially) different acquisition orders
(see (9)).
(9)

Reported acquisition orders
Speech act < Content < Epistemic
(Kyratzis et al., 1990)
Content < Speech act / Epistemic (Spooren & Sanders, 2008)
Content / Speech act < Epistemic (Evers-Vermeul & Sanders, 2011)

Kyratzis et al. (1990) were the first to investigate source of coherence in
children’s discourse. They conducted a corpus-based study of 21 English
children aged 2;4 to 11;1. As we see in (9), they find that speech act relations
are acquired first, followed by content relations, and much later by epistemic
relations. Kyratzis et al. suggest that speech acts are acquired first, because
they are the easiest and most convenient way for children to achieve what
they want. This interpretation goes against our prediction that speech act
relations will develop later than content relations. Kyratzis et al.’s data
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selection procedure may provide a reason for this difference. Their selection
only included those causal relations for which the child produced both the
antecedent and the consequent clause, and excluded responses that were
elicited by why-questions. As a result, the number of content relations in the
data of the younger children was likely to be underestimated (for an
extensive review see Evers-Vermeul & Sanders, 2011). In the current study,
we investigate the influence of the exclusion of elicited connective use on the
subsequent acquisition order by performing a separate analysis of both
elicited and spontaneously produced causal relations.
Spooren and Sanders (2008) conducted a corpus-analytic study of Dutch
in which they assessed the coherence relations produced by six children aged
6-7 and six children aged 11-12. They found that content relations were more
frequent than speech act and epistemic relations. As a result, they
hypothesize that younger children will acquire content relations ahead of
epistemic and speech act relations, an acquisition order that is in line with
our predictions. They acknowledge that data by younger children should be
studied to arrive at more final answers in this matter. This is exactly what
Evers-Vermeul and Sanders (2011) have done. They conducted a corpus
study of Dutch children aged 1;6-5;6, and found that children as young as 2;8
produce causal connectives in both the content and the speech act domain,
but that the epistemic domain was acquired later.
To sum up, previous research provides evidence for three different
acquisition orders. In particular, they are inconclusive about the relative
order of speech act and content relations. Are content or speech act relations
acquired first? Or are these relations acquired simultaneously? However, as
the overview of these acquisition orders in (9) shows, not everything remains
unclear: in line with our predictions, epistemic relations were always
acquired last.
5.3 Method
5.3.1 Data selection
We analyzed the spontaneous language corpora of five German and five
English children (age range 0;10 to 3;6). These corpora consisted of
transcripts of recordings made at home in an unstructured setting, and so
ensure a variety of discourse contexts. The children were selected on the
basis of their age range and the density of their data. The corpus should
ideally include recordings between age 2;4 and 3;6, the period that matches
the youngest age group investigated by Kyratzis et al. (1990) and is
comparable to the age range of the children investigated by Evers-Vermeul
and Sanders (2009). In order to maintain a dense corpus – allowing for a
detailed view of development – we decided that the corpus should have an
average of three-week intervals between recordings. Table 1 introduces the
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final data selection in terms of age range and number of files for each child.
The corpora were downloaded from the CHILDES database (MacWhinney,
2000).
Table 1
Overview of the corpora with age range and number of files per child
Corpus
Name
Age range*
# Files*
English Children
Kuczaj (1976)
Abe
2;04.24-3;05.29
Sachs (1983)
Naomi
1;02.29-3;05.07
Suppes (1974)
Nina
1;11.16-3;03.21
Brown (1973)
Sarah
2;03.05-3;05.20
Clark (1978)
Shem
2;02.16-3;02.02
German Children
Von Stutterheim
Caroline
0;10.01-2;10.26
Behrens (2006)
Leo
1;11.12-3;05.29
Rigol
Pauline
1;10.09-3;05.19
Rigol
Sebastian
2;01.12-3;05.19
Miller (1979)
Simone
1;09.11-3;05.21
*Only presenting the data selected for the current study

104
90
52
63
40
232
417
35
28
69

For each child, we selected the utterances that contained because or weil
by using Computerized Language Analysis (CLAN) (MacWhinney, 2000). We
then analyzed those connective clauses that formed a coherence relation
between two clauses in the same utterance, or between separate utterances.
Coherence relations between the utterances of two different speakers were
also included. Those relations that were elicited by the parents (usually by
means of why-questions or German warum-questions, like in (10) and (11))
were annotated separately.
(10) (Leo, 2;05.02)
Mother:
Warum hat Ernie eine rote Nase?
‘Why does Ernie have a red nose?’
Leo:
Echen.
‘[filler used by Leo when he does not know what to say]’
Mother:
Warum?
‘Why?’
Leo:
Weil Mittagessen so heiss ist.
‘Because the lunch is so hot.’
Mother:
Weil das Mittagessen so heiss ist, genau.
‘Because the lunch is so hot, right.’
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(11) (Leo, 3;04.09)
Leo:
Guck, das ist die Titanic.
‘Look, that is the Titanic.’
Investigator: Das ist die Titanic, warum?
‘That’s the Titanic, why?’
Leo:
Weil das Schiff gerade gegen ’n Eisberg fahrt.
‘Because now the ship sails against an iceberg.’
We determined the source of coherence by means of a paraphrase test
(Sanders, 1997). The paraphrase test can be reduced to the four main
paraphrases in (12) in which Q is the consequent clause and P is the
antecedent clause. In order to determine the type of relation between the
utterances, we made use of all the available contextual information. We
always took the five preceding and five following utterances into account,
and when in doubt, we consulted the entire previous discourse.
(12) Content volitional = ‘the action Q is caused by situation P’
Content non-volitional = ‘the situation Q is caused by situation P’
Speech act = ‘the speech act Q is justified by situation P’
Epistemic = ‘the conclusion Q is based on situation P’
The volitional relation in (13) is based on a human intention of covering
the dead bird, which was caused by the situation that the bird was dead. In
(10), the non-volitional relation describes the situation of Ernie’s red nose as
being caused by the situation that the lunch was hot. This relation involves
Leo’s world-knowledge that hot lunches (or hot food in general) lead to red
noses. In the speech act example in (14), Nina justifies her request by stating
the situation that she is a doctor. Thus, her justification supports the
illocutionary force of her speech act. In an epistemic relation the connection
involves the level of reasoning and concluding. For example, in (11) Leo’s
conclusion that it is the Titanic is based on his knowledge that the ship hits
an iceberg.
(13) (Simone, 3;01.11)
Investigator: Was habt er mit ’n Blättern zugedeckt?
‘What did you cover with leaves?
Simone:
Den toten Vogel mit ganz vielen Federn den ham wer
zugedeckt, weil der mal tot war.
‘The dead bird with lots of feathers is what we covered,
because it was dead.’
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(14) (Nina, 2;11.12 / Situation: playing ‘doctor’ with a doll)
Nina:
Would you take her diaper off from a little bit, because
I’m the doctor?
Mother:
Okay.
5.3.2 Growth curve analysis
We performed growth curve analyses on the dataset by means of a multilevel logistic regression (Goldstein, 1999), using the statistical software MLN.
Since our observations are nested within children (varying in their age), it is
appropriate to take a multi-level approach to our data, which enables us to
take into account correlations among numerous features of the data (Quené
& Van den Bergh, 2004, 2008). In addition, a multi-level approach takes into
account missing data and/or lack of fixed occasions. Thus, it allows
individuals to vary in the number of occasions as well as in the timing of
occasions (e.g. spontaneous language recordings taken at different ages and
intervals).
The fact that we used a logistic regression means that we characterized
our dependent variable (the use of because and weil in a certain causal
domain) as dichotomous: absence versus presence of the connective in the
causal domain (see Menard, 2002). As a result, the growth curve analysis
models the probability that – and not the number of – connectives occurred
in a recording. An advantage of this method is that it avoids the issue as to
how often a connective should ‘normally’ be used. This is of importance,
because connectives are optional: it is possible to express causal relations
without marking them with because or weil, which means that we cannot
identify any situations in which a connective is compulsory (as opposed to
many obligatory items, such as, plural -s).
In summary, the growth curve analysis models the probability of
occurrence of because or weil in each of the four domains (volitional content,
non-volitional content, speech act, epistemic). We modeled the development
of English and German children’s independent and elicited use in a single
model. This way, it is possible to make a direct comparison between the two
languages and the two types of connectives use.
We modeled the probability of occurrence as a function of the predictor
Age, and the covariate Word Count (i.e. the independent variables); we also
took into account any interactions and random effects (for children). Since
the goal of growth curve analysis is to model children’s language
development over time, and since we expect an increase in children’s use of
causal connectives over time, it makes sense to use time – measured as the
increase in the child’s age – as a predictor (for the use of time as a predictor,
see also Goldstein, 1979; Van den Bergh & Rijlaarsdam, 1996). We added the
covariate Word Count to control for effects due to differences in the length of
the recordings.
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We used a polynomial model with Age1, Age2, and so on as predictors.
Significant effects of Age1 (with a positive parameter estimate) indicate a
linear increase of connective use. Significant effects of Age2 indicate a
quadratic increase, and thus denote a single change in the direction of the
curve (a parabola; e.g. from a rise to a fall).
A multilevel logistic regression analysis aims at creating the model with
the smallest number of parameters and the best fit to the data. Therefore,
extra variables were only included when the previously added variables
made a significant contribution to the model. Results are significant if the
ratio of the regression weight (ß) and the Standard Error exceed 1.965 (and
hence p < 0.05). For example, extra powers of Age were only added when the
previously added power of Age contributed significantly to the explanation of
the occurrence of the connective, and thus led to a better fitting model. For
ease of interpretation, not the coefficients but the net results are presented
in growth curves; a complete statistical overview can be found in the
Appendix.
Once we have modeled the development of each of the four causal
domains, we use the growth curves resulting from the model to compare the
development of the four types of causality. We do this by comparing the
growth curves’ acceleration rate and stabilization point. The acceleration
rate shows the speed of acquisition, and may indicate the ‘ease’ with which
the connective is acquired. The stabilization point indicates the moment in
time at which growth stabilizes, and may be interpreted as the point at
which children have ‘mastered’ the connective. We calculate the stabilization
point as the point (i.e. age) at which the growth curves stops increasing, and
thus, the derivative equals zero. It is important to realize that the point of
stabilization does not have to reach the maximum probability of occurrence,
as some domains simply occur less often than other domains. For example,
research on the use of Dutch (backward) causal connectives in adult-adult
conversations showed that 65 to 72 percent of the connectives occurred in the
content domain, whereas 27 to 35 percent occurred in the epistemic domain
(Sanders & Spooren, 2009; Sanders & Spooren, submitted).
5.4 Results
We start with a summary of the raw corpus data with the total number of
connectives per causal domain. Then we present the results of the growth
curve analysis of the elicited and independent connective use per domain.
5.4.1 Summary of corpus data
In Table 2 we present an overview of the total number of because or weil per
domain. The overview shows that some corpora contain very few, and others
contain many connectives. For instance, Sebastian produces fewer instances
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of weil than Leo. This is not a big issue for our analysis, because the multilevel approach allows corpora to vary in the number of occasions.5
Table 2 also shows that volitional content relations are the most
frequent causal domain: apart from Simone, all children were found to use
this domain most often. Compared to the other domains, non-volitional
content relations are mostly elicited and speech acts tend to be used
independently, a finding that implies that the number of speech acts in the
study by Kyratzis et al. (1990) may indeed have been overestimated (or that
the number of the other types of causal relations were underestimated).
Table 2
Overview of the corpora with number of because/weil per domain (with
independent:elicited use)
Volitional
Non-Volitional
Speech Act
Epistemic
English children
Abe
Naomi
Nina
Sarah
Shem
German children
Caroline
Leo
Pauline
Sebastian
Simone

86
(35:51)
19
(11:8)
83
(60:23)
3
(0:3)
108
(52:56)

52
(23:29)
12
(7:5)
75
(43:32)
1
(0:1)
90
(33:57)

33
(16:17)
11
(10:1)
45
(38:7)
5
(1:4)
25
(19:6)

64
(41:23)
15
(13:2)
58
(45:13)
2
(1:1)
55
(31:24)

43
(31:12)
198
(158:140)
19
(14:5)
10
(5:5)
77
(15:62)

11
(5:6)
108
(42:64)
2
(1:1)
2
(0:2)
102
(13:89)

16
(13:3)
92
(60:32)
13
(11:2)
3
(2:1)
16
(4:12)

12
(6:6)
173
(84:89)
10
(4:6)
0
(0:0)
29
(5:24)

5 Corpus size does affect the degree of contribution to the model (i.e. the
growth curve analysis). Leo’s data will contribute more to the parameter
estimates than Sebastian’s data. As a result, we underestimate the variance of
children with less data, which means that the parameter estimates are less
precise in predicting Sebastian’s data than in predicting Leo’s data.
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5.4.2 Development of elicited and independent connective use
The growth curve analysis of the independent and elicited connective use did
not show any differences between the German and the English children. This
was the case for both their elicited use and their independent use in all four
causal domains. Thus, we must conclude that the average acquisition of
domains expressed with weil is the same as the average acquisition of
domains expressed with because. As a result, the growth curves of our
analysis will represent the development of German and English in a single
curve. Note that we refer to the average acquisition, because the analysis
revealed that there is variation between children.
The growth curve analysis also showed that the development of elicited
use differs significantly from the development of independent use in all four
domains. This means that the development of independent use in domain A
and the development of elicited use in that same domain A undergo separate
developmental paths, and should be treated in this way. Thus, our results
show that it is not appropriate to describe the development of causal
domains in terms of overall connective use, but that we must present
separate growth curves for elicited and independent use.
For both types of use, results show that each domain undergoes linear
and quadratic growth. As we see in Figure 1 for elicited use and Figure 2 for
independent use, the growth curves show an increase in growth (linear) that
slows down (quadratic). We see that the acceleration rate (i.e. the steepness
of the curves) and the stabilization point (i.e. the extent of the growth) differ
per domain. For example, Figure 1 shows that elicited volitional content
relations show a steeper development than elicited non-volitional content
relations, but that the extent of the growth stabilizes at an earlier age for
non-volitional relations than for volitional relations. However, the growth
curve analysis does not tell us whether these differences between domains
are significant. Therefore, we performed a chi-square test – one for elicited
use and one for independent use – for the equality of the parameters to
investigate whether the development of domain A differs from that of domain
B.
For the elicited use, the chi-square test showed that volitional content
relations differed from the other relations (χ2 (1) larger than 3.79; p ≤.05),
and that the non-volitional content relations differed from speech act and
epistemic relations (χ2 (1) larger than 11.16; p <.001). For the independent
use, the test showed that only the volitional content relations differ from the
other relations (χ2 (1) larger than 8.91; p ≤.003). However, as Figure 1 and 2
illustrate, this test includes a large period (roughly from 300 to 700 days)
during which no connectives are produced (probability of occurrence is zero).
As a result, the chi-square test underestimates the difference between
domains for the period during which children do produce connective.
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Therefore, we repeated the test for a shorter dataset, only including the
period during which connectives are produced.

Figure 1. Estimated mean probability of occurrence of the elicited use of because
and weil in volitional content (Vol), non-volitional content (Non), speech act (SA),
and epistemic (Epi) relations.

Figure 2. Estimated mean probability of occurrence of the independent use of
because and weil in volitional content (Vol), non-volitional content (Non), speech
act (SA), and epistemic (Epi) relations.

For elicited use, the chi-square test based on the shorter dataset showed
that the development of all domains differs significantly from each other (χ2
(1) larger than 19.73; p <.001). The growth curves in Figure 1 support this
outcome as none of the curves overlap. However, for the independent use the
additional test led to a replication of the initial results: only the volitional
content domain differs significantly from the other domains. This is not
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surprising when we consider Figure 3, which shows that the slopes of the
other three domains overlap almost completely. The fact that the chi-square
test shows some differences between the different types of causality allows us
to assess the acceleration rate and the stabilization point of the growth
curves.
The acquisition order based on acceleration rate can be derived from the
growth curves in Figure 1 and 2. For elicited use, this leads to the acquisition
order in (15), which shows that each causal domain has a different
acceleration rate – none of the curves overlap. In contrast, the acquisition
order for independent use in (16) shows that only volitional relations differ
from the other relations – the non-volitional, speech act, and epistemic
relations are indistinguishable.
(15) Acquisition order elicited use (acceleration rate)
Volitional < Non-volitional < Epistemic < Speech act
(16) Acquisition order independent use (acceleration rate)
Volitional < Non-volitional / Epistemic / Speech act
When we calculate the age at which the growth curve stabilizes, we
obtain the two acquisition orders in Table 3. The acquisition order is the
same for elicited and independent use. Results show that the domains
stabilize in quick succession with only as much as a month difference
between the domains. However, children master the independent use of
domains up to five months later than that they master the elicited use; the
epistemic use is an exception as it appears at least three months earlier.
Moreover, notice that the stabilization points of independently used domains
lie much closer together, with only one week separating speech act and
epistemic relations.
Table 3
Stabilization point in age in days per causal domain and type of use
Elicited use
Independent use
Non-volitional
Volitional
Speech act

964 (2;07.20)
1056 (2;10.20)
1104 (3;00.08)

1118 (3;00.22)
1150 (3;01.24)
1184 (3;02.28)

Epistemic

n/a (after 3;05.29)

1192 (3;03.05)

The acquisition order based on the acceleration rate differs from the order
based on the stabilization point. Although both acquisition orders show that
objective (volitional and non-volitional content) relations occur before
subjective (speech act and epistemic) relations, the order in which the two
objective and the two subjective relations occur is reversed. For example, the
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acquisition order for the elicited use in Table 3 shows that epistemic
relations do not stabilize at all (but are likely to stabilize at a point outside
the reach of our dataset), whereas the order in (15) shows that epistemic
relations accelerate faster than speech act relations. We will return to the
implications of this difference in the discussion.
5.5 Discussion
We used growth curve analysis to track the development of children’s elicited
and independent use of English because and German weil in four different
causal domains. Results revealed that children’s elicited and independent
use differ significantly in their development of each of the four types of
causality, and hence, that their acquisition orders should be treated
separately. We established their acquisition orders on the basis of the
relative acceleration rate and stabilization point of the growth curves. This
way, we obtained four partially different acquisition orders (two for
independent, and two for elicited use). As a result, it turned out to be
impossible to present a straightforward acquisition order. In the following
discussion, however, we aim to determine which acquisition order is the most
salient.
We start our discussion with an interpretation of the growth curves. We
do this in order to determine which developmental measures – independent
or elicited, stabilization point or acceleration rate – are the most relevant for
children’s acquisition of causal relations. Then we use these conclusions to
get as close to an acquisition order as possible. Finally, we will discuss our
findings’ implications for our theorized cumulative complexity and the
cognitive relevance of the four causal domains identified in this study.
5.5.1 Interpreting the growth curves
Our analysis showed that independent and elicited connective use undergo
separate acquisition routes, as they differ significantly in their development
of each of the four types of causality. Since the development of elicited use
precedes the development of independent use, our findings suggest that
parents and caretakers are a major influence on children’s development of
connectives and causal domains. The development of elicited use may even
set the pace for children’s development of independent use. Children have
been ‘practicing’ their elicited connective use in all four domains in answer to
why- and warum-questions, so it is not surprising that the independent uses
of these domains develop in fast succession and almost simultaneously (nonvolitional content, speech act, and epistemic relations are statistically
indistinguishable). Hence, we suggest that elicited use is the most important
factor in determining the acquisition order of causal domains.
Apart from comparing the growth curves of the development of elicited
and independent connective use, we also assessed the acceleration rate and
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stabilization point of each growth curve. The stabilization point of the growth
curve can be taken to indicate the age of mastery, because there is no further
development after this moment. As the growth curves show, the mastery of a
causal domain need not take place at a maximum probability of occurrence
(1.0 probability). This is because the probability at which a causal domain
stabilizes depends on the domain’s ‘natural frequency’ during conversations.
For example, in adult-adult conversations, content relations are more
frequent than epistemic relations (Sanders & Spooren, 2009; Sanders &
Spooren, submitted).6 That is, content relations have a higher probability of
occurrence than epistemic relations. This is in line with what we find in
Figures 1 and 2, which show that the content domain has a higher
stabilization point than the epistemic domain. Whether the use of different
types of causality in adult-adult conversations is representative of their use
in child-child or child-adult conversations, however, has not yet been
established.
Importantly, the natural frequency of the causal domains does not seem
to influence the children’s acquisition order of these domains: the growth
curves show that the probability of occurrence at which a causal domain
stabilizes is not related to the moment (the age) at which children stabilize.
For example, elicited speech act relations have a low stabilization point
(0.05), but children reach this stabilization point at a relatively late age
(1104 days) (see Figure 1). Thus, a low stabilization point does not
necessarily coincide with an early age of acquisition or with a fast
acceleration rate. The development of elicited volitional content relations is a
case in point: volitional relations have the highest stabilization point, but are
acquired early. The reason for their early acquisition is their fast
acceleration rate. Hence, we conclude that the acquisition order based on the
stabilization point is not only determined by the number of opportunities to
use a causal domain in the corpus, but also by acceleration rate. For this
reason, we think that the acquisition order based on acceleration rate should
carry more weight in determining the order in which causal domains
develop.
The acceleration rate of a growth curve reflects the ease with which
children increase their use of a causal domain. A high acceleration rate
indicates that the domain is acquired quickly, suggesting that the domain is
easy to acquire. When we take acceleration rate as a test of presupposed
6 The natural frequency of causal domains may also be influenced by
conversational context. Research has shown that the communicative task affects
the usage frequency of causal domains: content relations often occur in
descriptive tasks, and epistemic and speech act relations often occur in
conversational tasks (Evers-Vermeul & Sanders, 2011; Spooren & Sanders,
2008). The corpora in our study, however, were not biased towards a particular
communicative setting.
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complexity of the difference causal domains, a high acceleration rate may
indicate a low complexity. For example, volitional content relations have a
high acceleration rate and were hypothesized to be less complex than
epistemic relations, which have a lower acceleration rate.
One could argue that – like for the stabilization point – a high
acceleration rate is related to a high number of opportunities to use the
domain in question. However, this is only a minor objection, because children
will only produce a connective in a certain causal domain if it falls within
their ability to understand causality in that domain. Hence, the
opportunities to produce a connective in that domain are of secondary
importance.
The same line of argumentation holds for children’s responses to whyand warum-questions: children will only answer them if they are able to
(Chapter 4). However, children’s domain use is influenced by why- and
warum-questions in another way: the question determines which type of
causal relation is elicited, and so parents (subconsciously) determine how
often a particular type of causal relation is elicited. For example, in (17) the
mother’s warum-question requires an answer that is based on epistemic
reasoning, and does not allow for an answer based on another type of causal
relation. A paraphrase of this exchange shows this more clearly: the mother
asks ‘What do you base your conclusion Q on?’ and Caroline completes the
relation by answering ‘Situation P’.
(17) (Caroline, 2;09.08)
Caroline:
Dis, aber n Spielelefant.
‘It is [?], now a toy elephant.’
Mother:
Na so, und woher weisst du dass das ein Elefant ist?
‘Why yes, and how do you know that it is an elephant?’
Caroline:
Weil der da ein Rüssel hat guck.
‘Because he has a trunk there look.’
Mother:
Ach natürlich, den hab ich von der Seite gar nicht so gut
gesehen, da ist ja der Rüssel, natürlich, natürlich,
natürlich.
‘Ah of course, I didn’t see that very well from the side,
there is the trunk, of course, of course, of course.’
If a child were only to be confronted with why- or warum-questions that
initiate an epistemic relation, the child’s language use would probably
develop differently from that of a child whose parents only initiated
volitional content relations – especially since children’s elicited connective
use makes up a large part of their overall connective use (Table 2). In fact,
even children’s independent use may be affected: if a child answers many
questions that initiate epistemic relations, the child may also be more adept
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at producing these relations independently. Thus, although children will only
answer a question if they are able to, the parents (and caretakers) still play
an important role in their development of different types of causal relations.
In sum, we conclude that elicited connective use is the most important
factor determining children’s development of causal domains. We also
conclude that the acceleration rate of the growth curve provides the best
(most independent) measure of children’s development and subsequent
acquisition order.
5.5.2 An acquisition order
When we use our conclusions from the previous section to determine the
most salient acquisition order, we can draw several conclusions about
children’s development of causal domains. A more general conclusion is that
the four types of causality develop in quick succession, with one domain
developing just ahead of the other. This is not unexpected, because the four
domains are closely related (see Section 5.2), and all fall within the
overarching concept of causality. Hence, the fact that we do find differences
in the development of the four types of causality is therefore all the more
revealing of their individual importance during children’s acquisition of
causality.
A first conclusion about the acquisition order is that objective causal
relations, volitional and non-volitional content relations, are always acquired
first. This is in line with our prediction that content relations are the least
complex, and matches acquisition orders reported by Spooren and Sanders
(2008) and Evers-Vermeul and Sanders (2011). Moreover, it confirms the
idea that children’s understanding of intentionality functions as a stepping
stone towards an understanding of causality (e.g. Tomasello & Rakoczy,
2003). The acceleration rate of the growth curves of these relations shows
that volitional content relations develop ahead of non-volitional content
relations. Notice that this is not only the case for elicited use, but also for
independent use. Thus, evidence supports our hypothesized acquisition order
in which action-based volitional content relations are acquired before
perception-based non-volitional content relations.
A second conclusion is that subjective relations, speech act and
epistemic relations, are always acquired last. Although this finding does not
support Kyratzis et al.’s (1990) finding that speech act relations are acquired
first, it is in line with our predictions. The exact order in which speech act
and epistemic relations are acquired, however, is not that clear-cut. When we
take elicited use and acceleration rate as decisive measures of development,
we should conclude that epistemic relations are acquired ahead of speech act
relations. Yet, this conclusion goes against previous findings that epistemic
relations are acquired last (Evers-Vermeul & Sanders, 2011; Kyratzis et al.,
1990), as well as against our prediction that speech act relations will be
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acquired ahead of epistemic relations. Moreover, this conclusion is not
supported by the other measures of domain development: stabilization rates
for elicited use show that epistemic relations are acquired last; independent
use shows no meaningful differences between epistemic and speech act
relations (stabilization points lie only a week apart, and their acceleration
rate overlaps almost completely). Consequently, we decided to look at speech
act and epistemic relations in more detail.
When we do this, we find that elicited speech act relations stand out,
because their growth curve has a low stabilization point (0.05) and a low
acceleration rate. A comparison with their independent counterpart shows
that children are more likely to produce speech act relations independently
than that parents elicit such relations (see also Table 2). In (18) we give an
example of an elicited speech act relation. They mostly occur in combination
with a bare why- or warum-question, a question-type for which its
propositional content must be inferred from the preceding discourse. Thus, if
the preceding discourse takes the shape of a speech act, like Fill it, Daddy! in
(18), the bare why-question automatically requires the completion of the
speech act relation. However, if the why-question itself includes the
propositional content, the relation turns into a content relation. For example,
if the full equivalent of the why-question in (18) were Why do you want me to
fill your squirt gun? then Abe’s answer Because I want to play with it would
complete a content relation. Since roughly half of parental why-questions are
bare why-questions (Chapter 4) and since only a portion of these questions
follows a speech act, it is not surprising to find that elicited speech act
relations are infrequent. However, it also means that the growth curve
underestimates children’s development of elicited speech act relations,
because it is not based on a representative sample of speech act relations.
Therefore, we believe that children’s development of speech act relations
should not only be assessed by looking at their elicited use. Note that this
line of reasoning does not hold for content and epistemic relations, because
adding propositional content to a bare why-question does not alter the nature
of these relations.
(18) (Abe, 3;00.16)
Abe:
Abe:
Abe:
Father:
Abe:
Father:
Abe:
Father:

Fill it, Daddy!
Fill it, Daddy!
Fill my squirt guns.
Why?
Because.
Why?
Because I want to play with it.
Okay, that's a good reason.
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Overall, we must conclude that elicited use does not allow for a
straightforward comparison between the development of speech act and
epistemic relations, and that independent use does not distinguish between
these two relations either. Thus, we cannot confirm our hypothesized
acquisition order, and more research is needed to determine the relationship
between the development of speech act and epistemic relations. In summary,
our investigation gives rise to the acquisition order in (19).
(19) Volitional < Non-Volitional < Speech act / Epistemic
5.5.3 Categorization of causal relations
The acquisition order in (19) allows us to distinguish between the
development of three different causal categories: volitional content, nonvolitional content, and speech act/epistemic. Since these causal categories
show different acquisition patterns, we may assume that they are cognitively
relevant for the acquisition of causality. The growth curve analysis shows
that these three categories are relevant for English and German children,
indicating that we may find similar categorizations for other languages too.
The separate representations for volitional and non-volitional content
relations can be related to their relative difference in complexity. We can
describe the difference in complexity in terms of intentionality: the least
complex volitional relations are associated with intentional action-based
causality (see (18)); the more complex non-volitional relations are associated
with unintentional perception-based causality (see (10)). This difference
reflects the ideas about the cognitive importance of intentionality in the field
of developmental psychology, which finds that children are first concerned
with their own intentional bodily manipulations (e.g. Piaget, 1953; Tomasello
& Rakoczy, 2003). As we discussed in Section 5.2, we suggest that children
expand this basic form of (self-centered) causality to include an
understanding of unintentional causal relations.
Although our study showed that it is cognitively relevant to divide
objective (or content) relations into two separate causal categories, the same
does not hold for subjective relations. In fact, our results cannot distinguish
between the development of speech act and epistemic relations, indicating
that any differences between the two are not cognitively relevant for the
acquisition of these relations. Still, our results are not clear-cut: the elicited
use of speech act relations implies that we should be modest about this
conclusion. Additional research will have to show whether the distinction
between these relations is cognitively relevant for the acquisition of these
relations.
Since children’s production of causal connectives is prone to parental
scaffolding by means of why-questions, it would be a good idea to look at
other linguistic phenomena that are not directly influenced by parental input
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and fit into our classification of causal relations. The development of verbs,
for example, may prove to be interesting candidates for investigation. We
already know that the relative complexity of communication verbs (say, ask)
as opposed to mental state verbs (think, believe) matches the hypothesized
complexity of epistemic as opposed to speech act relations.
Alternatively, it is possible to step away from children’s language
production and move towards an investigation of children’s language
comprehension. This would allow for an investigation into children’s
interpretation of causal utterances in different causal domains (cf. Chapter
6). An advantage of comprehension research is that it is possible to look at
the development of even younger children, without having to worry about
their language production skills. Moreover, it may provide insights into the
age at which children first start to understand causal relations, and thus,
when the linguistic representation of causal relations is first in place.
Despite the issues surrounding the distinction between speech act and
epistemic relations, our results show that the hypothesized difference in
complexity between subjective relations and objective relations does hold.
According to the cumulative complexity approach (Evers-Vermeul &
Sanders, 2009) the least complex relations are acquired before the more
complex relations. This is exactly what we find as the objective relations are
acquired before the subjective relations, in line with their relative complexity
in processing studies (e.g. Traxler, Bybee & Pickering, 1997). The relative
complexity of objective and subjective relations also corresponds to the idea
that children gradually build on their knowledge of causality. Theories about
children’s knowledge of intentionality illustrate this nicely: children first
learn to understand their own intentionality (action-based, volitional content
relations), which is expanded to include non-intentionality (perception-based,
non-volitional content relations); this basic knowledge of causality is later
extended as children acquire the more complex social understanding that
other people also have intentions (subjective relations).
5.6 Conclusion
To summarize, we used growth curve analysis to provide a longitudinal
perspective on children’s acquisition of four different types of causal
relations. Notably, results showed that it is meaningful to divide the
development of overall connective use into independent and elicited use,
because elicited use develops in a significantly different fashion than
independent use. We conclude that parental elicitations (through
why/warum-questions) have a large influence on children’s development –
an influence that may even affect children subsequent development of their
independent use of causal relations. Future research on causal connective
acquisition should take this into account when interpreting their findings.
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By using different developmental measures (independent use, elicited
use, acceleration rate, and stabilization point) we assessed the growth curves
of the causal relations. This way, we established the following acquisition
order: volitional content relations are acquired before non-volitional content
relations, which in turn are acquired before subjective (speech act and
epistemic) relations. This order is in proportion to our hypothesized
acquisition order. Yet, we were not able to reach a straightforward
conclusion about the distinction between speech act and epistemic relations.
We suggest that this is due to other factors that influence the opportunity for
children to use causal relations, in particular, the elicitation of causal
relations through why-questions.
Our data provide evidence for three different categories that are
cognitively relevant for the acquisition of causal relations: volitional content,
non-volitional content, and subjective (speech act/epistemic). We propose that
the cognitively relevance and relative complexity of these categories can be
described in terms of intentionality. We look forward to cross-linguistic work
and new areas of investigation, bringing together experimental and corpus
data. We expect these studies to provide converging evidence on the
relevance of the categorization of causal relations in discourse.
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APPENDIX TO CHAPTER 5
As a result of parsimony restrictions, Table A1 does not show separate
parameter estimates for English and German children. This is because the
parameter estimates for the corresponding effects for English children did
not differ significantly from those for the German children, and can therefore
be described with a single estimate.
Table A1
Parameter estimates (se) of the growth curve analysis of
because and weil per domain
Volitional NonSpeech
Volitional
Act
Fixed parameters
Ind (intercept)
-1.687
-2.615
-2.555
(0.1349)
(0.207)
(0.155)
Ind*Age
0.432
0.298
0.411
(0.067)
(0.087)
(0.083)
Ind*Age2
-0.181
-0.170
-0.135
(0.041)
(0.054)
(0.050)
Ind WC
-0.013
(0.006)
Eli vs. Ind (intercept)
1.255
1.701
0.394
(0.120)
(0.146)
(0.180)
Eli*Age vs. Ind*Age
-0.413
-0.314
-0.382
(0.098)
(0.114)
(0.142)
Eli*Age2 Ind*Age2
0.145
0.158
0.115
(0.066)
(0.077)
(0.097)
Eli WC vs. Ind WC
0.027
(0.010)
Random parameters
S2 (intercept)
0.102
0.267
0.098
(0.061)*
(0.149)*
(0.070)*
Note. Independent (Ind); Elicited (Eli); Word count (WC).
*One-sided as variance cannot have negative values.

Epistemic

-2.439
(0.190)
0.484
(0.095)
-0.151
(0.057)
-0.027
(0.008)
0.808
(0.153)
-0.385
(0.130)
0.216
(0.086)
0.021
(0.011)
0.213
(0.123)*

Chapter 6
Children’s comprehension of subjective and objective
causality: Evidence from eye-tracking1
Abstract
During the course of language acquisition, children learn to understand and
produce causal coherence relations between the utterances in a discourse.
These causal relations can be categorized into objective (cause-consequence)
or subjective (claim-argument) relations. Previous language acquisition and
discourse processing studies suggest that subjective relations are cognitively
more complex than objective relations. In addition, a review of the literature
on children’s conceptual comprehension of causality shows that the abilities
necessary for objective reasoning develop before the abilities necessary for
subjective reasoning. However, we do not know whether these causal
categories and orders of development are also meaningful for language
comprehension. In order to investigate this further, we conducted an eyetracking experiment that measured the comprehension of objective and
subjective relations of two groups of Dutch children (aged 2;0 and 3;4,
respectively). As expected, results indicated that objective relations develop
earlier than subjective relations. Age differences were found for subjective,
but not for objective relations, showing that children need different cognitive
abilities to understand these different types of causal relations. These results
provide new insights in a previously unexplored aspect of the development of
causality representation and categorization.
6.1 Introduction
In everyday discourse, people talk about all sorts of events they encounter in
their lives. These events are often related, and it is hard to imagine
communication at its best without understanding the coherence between
these events. Therefore, developing an understanding of coherence relations
is a fundamental step in young children’s language development. One
important form of coherence between utterances that children have to
master is that of causality. For instance, children have to learn to interpret a
reason or a consequence-cause relation between events in the world (as in
(1)), as well as learn to connect a claim and an argument (as in (2)).
(1)

a.
b.

The boy is wet. He fell in the swimming pool.
The boy is wet, because he fell in the swimming pool.

1This chapter has been submitted for publication as Van Veen, R., Mak, P.,
Evers-Vermeul, J., & Sanders, T. (2011). Children’s comprehension of objective
and subjective causality: Evidence from eye-tracking.
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(2)

a.
b.

I think the boy wasn’t paying attention. He fell in the swimming
pool.
I think the boy wasn’t paying attention, because he fell in the
swimming pool.

As examples (1b) and (2b) show, in the English language, the coherence
can be made explicit by the use of the causal connective because. In both
examples, the causal relation is backward, in the order consequence-cause or
conclusion-argument.2 The causal coherence relation in (1) can be described
as objective, and the relation in (2) as subjective (Pander Maat & Sanders,
2000, 2001; Pander Maat & Degand, 2001). The distinction between
coherence based on events in the real world (objective coherence) and
coherence realized by the reasoning of the speaker (subjective coherence) is
comparable to distinctions made in various taxonomies of coherence
relations. These categorization proposals include semantic-pragmatic (Van
Dijk, 1979; Sanders, Spooren & Noordman, 1992), external-internal
(Halliday & Hasan, 1976), and Sweetser’s (1990) division between the
content and the epistemic domain. 3 The abundance of such taxonomies
suggests that there is a cognitive distinction between subjective and objective
relations that children have to be sensitive to during language development.
The relevance of a cognitive distinction is underpinned by the fact that
cross-linguistic studies use the objective-subjective division to describe the
organization of the lexicon of causal connectives in languages such as Dutch,
German and French (Pit, 2006; Sanders & Sweetser, 2009; Stukker &
Sanders, submitted). Although English speakers can express both causal
relations by means of the connective because, it seems as if language users in
various other languages systematically prefer one lexical item over another
(even highly similar) one to express a certain type of causal relationship. For
example, Dutch want is considered to be more subjective than omdat (Pit,
2006; Verhagen, 2005, Sanders & Spooren, submitted), and German denn
has been found to express subjective relations (Günthner 1993; Keller, 1995).
Similarly, French parce que is typically used in objective relations, whereas
car and puisque are preferably used in subjective relations (Degand &
Pander Maat, 2003; Zufferey, 2010). Several scholars have argued that these
regularities provide a window on speakers’ cognitive categorizations of
causality: the systematic use of a particular lexical item to express a certain
type of causal relationship implies that people distinguish between objective
and subjective causality (see, among others, Sanders & Sweetser, 2009).
The conceptual relation between events may also occur in a forward order
(cause-consequence or argument-conclusion).
3 Her classification also includes speech acts, but since speech acts are not in
focus of the current study, they shall not be discussed any further here.
2
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This, in turn, would imply that children must understand this distinction in
order to master these connectives.
If the objective-subjective categorization has cognitive relevance, we
should expect this categorization to be meaningful in studies of language
acquisition and discourse processing. Indeed, additional evidence for the
cognitive relevance of the objective-subjective distinction can be found in
online text processing studies on causal connectives. For example, a study by
Traxler, Bybee and Pickering (1997) uncovered a processing difference
between the two types of relations: reading times for information connected
in subjective relations were longer than reading times for identical
information connected by objective relations (cf. Canestrelli, Mak & Sanders,
2010; Noordman & De Blijzer, 2000). These different reading times suggest
different online processes and probably distinct conceptual representations
for subjective and objective relations. In addition, longer reading times
indicate that readers spend more cognitive effort during the processing of
subjective relations, which suggests that subjective relations are cognitively
more complex than objective relations.
From a developmental perspective, this difference in complexity is
interesting. Differences in the inherent cognitive complexity of words and
grammatical constructions have often been found to determine the course of
acquisition: semantically simple words and grammatical constructions are
acquired more easily than those that are more complex (for some classical
findings, see Clark, 2003, Clark and Clark, 1977, Piaget, 1969). This also
holds at the level of interclausal discourse relations (Sanders, Spooren &
Noordman, 1992) for which children have been found to express positive
relations (and, and then) before negative ones (but, however), and additive
relations (and) before causal relations (because). Thus, the cognitive
complexity of connectives and coherence relations can be said to set the pace
for acquisition, at least in part (Bloom, Lahey, Lifter & Fiess, 1980; EversVermeul & Sanders, 2009).
If correct, such differences in cognitive complexity should also be
reflected in language acquisition patterns of objective versus subjective
causal relations. Indeed, causal connectives expressing objective relations
have been shown to appear before those expressing subjective relations. For
example, Evers-Vermeul and Sanders (2011) performed a longitudinal corpus
study of Dutch children aged 1;6-5;6 that showed that causal connectives
typically appear in objective (content) relations before they appear in
subjective (epistemic) relations – an order of development that corresponds to
the inherent complexity of the relation categories (cf. Sanders, Spooren &
Noordman, 1992; Spooren & Sanders, 2008; Zufferey, 2010). Subjective
relations are more complex for several reasons. First, objective causality
requires grasping the causal relation between observed events in the world,
whereas subjective causality requires the understanding that other people
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have independent mental states, that they can act and reason and might
even have a different opinion. Second, subjective relations are more complex
as they require abstract reasoning. Third, subjective relations often exploit
objective relations that exist between real world events (Spooren & Sanders,
2008, p. 2009; Evers-Vermeul & Sanders, 2011).
Still, the existing empirical research on acquisition is limited in various
ways. So far, children’s understanding of objective and subjective relations in
discourse has only been measured on the basis of production data of causal
connectives, not on the basis of implicit causal relations, like (1a) and (2a).
What is more, these studies measure the understanding of causal utterances
in terms of language production, not in terms of language comprehension. As
a matter of fact, to date, we know very little about how young children’s
comprehension of causally related objective and subjective utterances
develops. In the current study, we aim to fill this gap by investigating young
children’s comprehension of objective and subjective relations in unmarked
causal utterances – an aspect of causality representation that is yet to be
explored.
In order to make accurate predictions about the acquisition order and
development of children’s comprehension of objective and subjective causal
utterances, it is important to take into account language production as well
as conceptual comprehension research. Studies of children’s conceptual
comprehension focus on an understanding of causality in which language
does not play a role: learning about causality through observing (Michotte,
1963) and performing causal actions (Piaget, 1953), more recently combined
in Bayesian theories (see Gopnik & Schulz, 2007). These studies, however, do
not use the objective-subjective distinction to describe children’s
comprehension of causality, and hence complicate direct comparison to
studies of language development that do make this distinction. In order to
find out whether results from comprehension studies can actually map onto
the subjective-objective distinction, we conducted a review of the literature
on children’s conceptual comprehension of causality. As we shall see in the
next section, the interpretation of such studies in terms of objective and
subjective causal relations provides us with additional knowledge that can
aid us in forming expectations about children’s sensitivity to this distinction
in language comprehension.
In this study we aim to investigate these expectations by designing an
experiment that measures children’s comprehension of implicit objective and
subjective relations in causal utterances (not marked with causal
connectives). It is crucial to find a methodology that taps into the causal
reasoning necessary for the understanding of the meaning of causal
utterances – real-world objective relations versus evaluative subjective
relations. In Section 3 we discuss our choice for eye-tracking research using
the preferential looking paradigm as a measure of children’s spoken
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language comprehension of causal relations. In Section 4 we provide
additional details of our methodology, followed by the results in Section 5
and the discussion and conclusion in the final section.
6.2 Children’s early conceptual comprehension of causality
Since conceptual comprehension generally precedes language comprehension
(Clark, 2004), it makes sense to evaluate children’s early conceptual
comprehension of objective and subjective causality in order to form
expectations about their first understanding of linguistic causality. In the
following review, we shall see that children already have a rich
understanding of causality at a very young age. Even so, tracking conceptual
development in terms of objective and subjective causality is not
straightforward as studies focusing on early causal learning ‘cut up’ causality
in many different ways. Therefore, we aim to map the findings of previous
studies onto our subjective-objective distinction.
In order for children to understand objective causal relations, they
should be able to perform or perceive causal events that are fixed in reality
and involve a minimum of inference. This ability develops very early. For
example, it has been found that one-year-olds will pull a string to get a toy
(Piaget, 1953; Willatts, 1999), which is an objective causal action in the hereand-now, and fixed in reality. Young children have also been found to show
sensitivity to the perception of objective events in causation-at-a-distance
launching events (Michotte, 1963). In these events a moving object A heads
towards a stationary object B, and upon contact object A becomes stationary
and object B begins to move. Studies by Leslie (1984) and Leslie and Keeble
(1987) have shown that six-month-old preverbal infants (the only age-group
in these experiments) organize such events on the basis of causality: they can
distinguish causal events with moving squares from non-causal events that
share the same spatiotemporal properties. However, it is not until infants
are almost a year old that they respond to the causal status of launching
events that feature animate objects such as dinosaurs (Oakes & Cohen,
1990).
Although we consider both types of launching events to be objective –
one event causes another in the real world – the different types of launching
events seem to deal with different types of causation. For instance, the
moving squares can be described as physical causality and the moving
dinosaurs as psychological causality. Schlottmann and Surian (1999: 1106)
describe these differences as follows: “In physical causality, effects are seen
as caused by material (mechanical, chemical, etc.) processes, but with
animate agents we can consider other modes of causation: their actions are
caused internally, by an agent's intentions, desires, beliefs; or externally,
with the agent reacting to another agent or action (e.g. cat and mouse).” In
the field of (text-)linguistics, these differences are often described as non-
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volitional and volitional causality, respectively (Mann & Thompson, 1988;
Stukker, Sanders & Verhagen, 2008).
Thus, in other words, one-year-olds who pull a string to get a toy or
recognize a dinosaur’s goal, demonstrate their knowledge of intentionality. In
fact, many studies conclude that it is around their first birthday that infants
start to see people as intentional or goal-directed agents (Sommerville, 2007;
Tomasello & Rakoczy, 2003; Woodward & Sommerville, 2000).
Understanding that other people have intentions is an important step
towards understanding that other people may have different mental states
(e.g. beliefs, knowledge, pretense) from themselves. The latter is crucial for
the understanding of subjective relations, which arise in someone’s mind and
not in the real world.
Infants have been found to undergo a transitional phase, during which
they start to understand that others may have intentions or desires that
differ from (their own) reality of the situation, in the period from 14 to 18
months (Carpenter, Akhtar & Tomasello, 1998; Repacholi & Gopnik, 1997).
For example, Meltzoff (1995) conducted an experiment in which the
experimenter used a stick to push a button that activates a sound, but
accidentally under/overshot the target. When 18-month-olds saw this failed
action, they were able to complete the action and push the button with the
stick. This shows that 18-month-olds are able to understand the
experimenter’s goal. The (failed) causal action in this task is based on an
objective psychological (volitional) relation, but also requires the child to
reason about another person’s intentions – a first step towards
understanding subjective causality.
Thus, the intervention task shows that 18-month-olds are able to reason
about other people’s intentions. Yet, as Gopnik and Schulz (2007, p.10) point
out, this task does not explain how children learn “the causal relationship
between mental states and behavior” (cf. Tomasello & Rakoczy, 2003). The
understanding of other people’s mental states is important for the
comprehension of subjective relations. However, the literature is divided
about the age at which children are first able to attribute mental states to
others: “although most researchers now would probably endorse the view
that infants have developed a teleological reasoning [everything has a goal]
by 12 months, the degree to which they are also capable of attributing
mental state content to agents remains a matter of controversy” (Surian,
Caldi & Sperber, 2007, p. 580).
Certainly, children who pass a classic ‘theory of mind’ test – designed to
test whether children understand that other people have beliefs, desires and
intentions that are different from their own – are advanced in their ability to
attribute mental states to others, and therefore understand subjective
relations (Zufferey, 2010). Children first pass such theory of mind tests,
between age three and four (Wellman, 1990), the age at which children
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already produce subjective causal connectives. Therefore, passing a theory of
mind test does not seem to be a requirement for children’s comprehension of
subjective relations. In fact, the frequency of children’s production of causal
explanations at 33 months has been found to predict their false belief
knowledge seven months later (Dunn, Brown & Beardsall, 1991). Overall,
however, we can conclude that children start to develop an understanding of
subjectivity at the age of 18 months, but that the exact age at which they
master subjective causal relations is unclear.
Importantly, we can now conclude that it is possible to look at
conceptual comprehension studies to identify the requirements for the
understanding of objective and subjective relations. In summary, all evidence
points towards the conclusion that the conceptual representation of objective
relations is in place before that of subjective relations. Hence, we seem to
find a parallel between the acquisition order for conceptual comprehension
and the order observed in language production (at least for the acquisition of
causal connectives). This is in line with the conventional view that
comprehension develops before production (Bates, Dale & Thal, 1995; Clark,
2004), and allows us to expect an identical acquisition order for language
comprehension: the comprehension of objective causal utterances will
develop before the comprehension of subjective causal utterances.
6.3 Assessing children’s comprehension of subjective and objective
utterances
In language acquisition research, there are many experimental techniques
that are designed to tap into children’s language comprehension abilities.
The most popular off-line methods include the truth-value judgment task,
the act-out task, and the picture selection task (see Schmitt & Miller, 2010,
for a detailed description of these tasks). For the aim of the current study, a
picture selection task designed to elicit objective and subjective reasoning
seems an attractive way to investigate children’s understanding of causal
utterances. In the picture selection task, children have to choose the picture
(from an array of two or more pictures) that best matches the target
sentence.
An objective trial in a picture selection task would work as follows.
Children are first presented with the two pictures in Figure 1. Then they are
asked which cup lands on the floor. In order to choose the target picture (the
picture on the left), children have to understand the linguistic utterance, as
well as the relationship between the picture and the utterance. In other
words, they have to be able to reason from the verbal cue to the target
picture.
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Figure 2. Visual stimulus of the
Figure 1. Visual stimulus of the
objective item belonging to example (3). subjective item belonging to example (4).

In this example, the reasoning is based on a cause-consequence relation
between events in the real world and can therefore be characterized as
objective. The relation, presented in (3), can be paraphrased as follows: ‘the
situation p (the cup falls) leads to the situation q (the cup lands on the floor)’.
In reverse order, we could paraphrase that ‘the situation q (the cup lands on
the floor) is caused by situation p (the cup falls)’. These paraphrases can only
be applied to objective causal relations (Sanders, 1997; Sanders & Sweetser,
2009). If the children understand the verbal cue and are able to reason
objectively, they will be able to construct the relation between the utterance
and the target picture.
(3)
(4)

p.
q.
p.
q.

The cup falls.
The cup lands on the floor.
The man is holding a chair.
The man is strong.

The same picture selection task can be used to elicit subjective
reasoning. For example, children are first presented with the two pictures in
Figure 2. Then they are asked which man is strong. Again, children have to
understand the linguistic utterance, as well as the relationship between the
picture and the utterance, in order to choose the target picture (the man on
the right). However, in this case, they have to construct a subjective causal
relationship, not connecting two situations in the real world, but a claim and
an argument. The paraphrase test illustrates this: the relation in (4) cannot
be paraphrased as ‘the situation p (the man is holding a chair) leads to the
situation that q (the man is strong)’, but can be paraphrased as ‘the situation
that p (the man is holding a chair) leads to my conclusion that q (the man is
strong)’. This shows how the relationship is typically subjective, and not
objective. Although objective relations can correspond to a subjective
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paraphrase, the objective paraphrase never suffices to express a subjective
relation, thereby making the difference between both categories clear.
A drawback of this experimental set-up is that it requires children to
overtly choose a picture. As a result, children may choose a picture at
random or, in the case of shy children, may refuse to choose a picture at all
(see Schmitt & Miller, 2010). In addition, the experimenter may (albeit
subconsciously) influence the children’s choice for a particular picture. In
order to circumvent these issues, we opted for an alternative method for data
collection: eye-tracking.
In our eye-tracking design, we assessed the children’s cognitive abilities
by using a preferential looking paradigm. In this paradigm, the child is
shown sets of two simultaneously presented pictures – a target and a
distracter – followed by a verbal cue about the target (Fernald, Zangl,
Portillo & Marchman, 2008; Hirsh-Pasek & Golinkoff, 1996). Since eyemovements are driven by the goal of establishing reference (Sedivy, 2010),
the idea is that, when subjects understand the cue, they will fixate on the
picture that fits the verbal cue best (cf. Cooper, 1974; Tanenhaus, SpiveyKnowlton, Eberhard & Sedivy, 1995). So, in contrast to the picture selection
task, this methodology monitors the children’s picture selection process
without them realizing and without burdening them with a specific task.
In addition, the continuous monitoring of eye-movements allows for an
analysis of the temporal relationship between the children’s eye gaze and the
verbal cue. This way, the eye-tracking data provide a measure of how much
time it takes the children to arrive at their conclusion (by assessing the
percentage of looks to the target over time). Thus, even when there is no
difference between age groups in whether the target picture is recognized,
the eye-tracking record provides an insight in their gaze patterns: by
assessing the steepness of their rise in the proportion of looks to the target
we can determine how fast children recognize the target; by assessing the
amplitude of the peaks in their gaze patterns we can determine to what
extent children increase their looks to the target (Mirman, Dixon &
Magnuson, 2008).
In the eye-tracking design of the current study, the children will, for
example, be presented with the pictures in Figure 1 and the verbal cue the
cup lands on the ground (3q) in the objective condition, and the pictures in
Figure 2 and the verbal cue the man is strong (4q) in the subjective condition.
The children will then look at the picture that they think matches the verbal
cue best. In order to select the target picture, they will need to reason in an
objective manner (the consequence-cause originates in the real-world) or a
subjective manner (the claim-argument originates in the speaker’s mind). If
children are not able to construct the relation, their gazes will be equally
distributed across both pictures.
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For both the subjective and the objective experimental condition, we
added a control condition. In the control condition the verbal cue was the
exact description of the target picture: the cup falls (3p) in the objective
condition and the man is holding a chair (4p) in the subjective condition. As a
result, the children do not have to engage in causal reasoning in order to
match the verbal cue to the target picture. By adding this condition, we
create a baseline reference for the size of the effects in the experimental
conditions. In addition, it gives us the opportunity to establish whether the
methodology works (i.e. whether the children actually look at the target
picture), and whether the control condition already shows differences
between different age groups.
6.4 Method
6.4.1 Hypotheses
We shall investigate young children’s comprehension of objective and
subjective relations for the Dutch language by comparing two age groups: 2;0
and 3;6. We selected these age groups on the basis of the results from earlier
studies discussed in Section 2.
For the objective trials, we expect both age groups to be able to identify
the target picture. Both age groups have been found to understand causal
actions that were based on objective relations – one-year-olds already show a
conceptual understanding of objective relations (Piaget, 1953). Therefore, we
expect them to show a similar gaze pattern during the trials. More
specifically, we expect children aged 2;0 and children aged 3;6 to show a
significant increase in proportion of looks to the target, with only minor
differences in the extent and the speed of the increase.
As demonstrated in section 2, subjective thinking develops later – at 18
months or even later (Carpenter, Akhtar & Tomasello, 1998). So, children
aged 2;0 will not yet have acquired a high level of subjective reasoning. At
3;6, however, children have developed a much higher level of subjective
reasoning – it is between age three and four that children first pass a theory
of mind test (Wellman, 1990) – and are thus more likely to understand
subjective causality. Therefore, we expect the gaze pattern of children aged
3;6 to differ significantly from the gaze pattern of children aged 2;0: we
expect children aged 3;6 to show a greater increase in their proportion of
looks to the target picture in terms of speed and extent of the increase.
In the control conditions, we expect no differences in gaze patterns
between the age groups as both age groups should easily be able to identify
the target picture. As an extra control, we tested a group of adults. We expect
adults to show significantly more growth in proportion of looks to the target
than the two- and three-year-olds do. Since adults are experienced with both
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objective and subjective relations, their performance will provide us with an
upper limit (a ceiling performance) for all conditions.
6.4.2 Participants
Three age groups participated in the experiment; the sample consisted of 22
adults (mostly university students), 18 two-year-olds (9 boys, 9 girls, mean
age 2;0, SD=0;1), and 20 three-and-a-half-year-olds (13 boys, 7 girls, mean
age 3;4, SD=0;1). An additional 14 children were tested but not included due
to fussiness (n=3), or excessive movement that led to an incomplete collection
of continuous eye movement data with the eye-tracker (n=11). Children were
recruited from the Utrecht University Babylab database of infants whose
parents had volunteered to participate in a study with their child. Due to the
limited age-range of the database, the mean age of the oldest children
averaged at 3;4, which is two months younger than our aim of 3;6. However,
we do not expect this will alter our findings. All children were monolingual
native speakers of Dutch and had no known hearing deficits. The children
were rewarded with a book; adults were not paid for their participation.
6.4.3 Stimuli
In total, we included ten subjective items and eleven objective items. The
pictures for the items were created by photographing Playmobil scenes. The
position (left or right) of the target picture was balanced throughout the
items. The verbal cues were pre-recorded in a sound-treated cabin.

Figure 3. Visual stimulus of the
objective item belonging to example (5).

Figure 4. Visual stimulus of the
subjective item belonging to example (6).

The visual stimuli in Figures 3 and 4 accompany the events in (5) and
(6). To ensure that the items were sufficiently objective or subjective we
made use of a paraphrase test (see section 3; Sanders, 1997; Sanders &
Sweetser, 2009). For example, we checked for the authenticity of the
objective relation in (5) by using the paraphrase test ‘the situation p (the pig
is standing in the mud) leads to the situation q (the pig gets dirty)’. Similarly
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we certified the subjective origin of the relation in (6) with the paraphrase
‘situation p (the man lies in bed) leads to my conclusion that q (the man is
tired)’. In order to ensure an equal level of complexity across the different
items, we only included non-volitional objective relations in the experiment
(i.e. physical causality for which effects are seen as caused by material
processes).
(5)

p.
q.

(6)

p.
q.

Het varken staat in de modder.
‘The pig is standing in the mud.’
Het varken wordt vies.
‘The pig gets dirty.’
De man ligt in bed.
‘The man lies in bed.’
De man is moe.
‘The man is tired.’

In the experiment, we used the p-events as the control cue and the qevents as the experimental cue. These cues accompanied the visual stimuli
for which the target picture depicts the p-event. The distracter picture
depicts the referent from the target picture in a different situation.
6.4.4 Apparatus
The experiment was run on a Tobii 1750 eye tracker with infant add-on,
sampling at 50 Hz (every 20ms). The items were presented on a 17-inch
monitor via a computer running the Tobii’s Clearview software.
6.4.5 Procedure
Before coming into the lab, the parents completed a checklist about their
children’s vocabulary knowledge. The list contained words that were used in
the verbal cues. This way, we were able to rule out any effects that could be
due to a lack of word knowledge.
The experiment took place in a sound-treated booth. The children sat on
their parent’s lap in front of the monitor and were instructed to make
themselves comfortable. This was followed by the calibration procedure.
When necessary, the calibration was repeated for any missing data points.
Next, the experiment began. The children were given no instructions, and
the parents were instructed to be quiet and keep their child still on their lap.
The experimenter stood outside the booth, but could hear and see the child’s
reactions. The experiment had a total running time of 6:50 minutes.
The experiment consisted of three phases: a music phase, the first test
phase, and second test phase. During each phase, the subjective and
objective trials were presented in random order, but this order was the same
for each subject.
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The experiment started with a music phase. During this phase, each
trial was shown for five seconds while the subject was listening to music.
This phase served as a familiarization period for the subjects and was not
included for any further analysis. Allowing for this pre-view period prior to
the relevant linguistic stimulus decreased the need to search the display
when confronted with a verbal cue in the test phase.
The first test phase followed immediately after the music phase. During
this phase, each trial was shown for seven seconds with the verbal cue
starting two seconds in. The verbal cue was presented in either the
experimental or the control condition. The second test phase was exactly the
same as the first phase, the only change being that of the verbal cue. If the
verbal cue for a particular item was the experimental cue in the first
viewing, it would be the control cue in the second viewing, and vice versa.
Thus, by adding the second test phase, each subject heard both cues for each
trial. This way, we collected the eye-tracking data of 42 trials for each subject
(2 phases x 21 different trials).
The procedure for the adult group was similar to that for the infant
groups: the subject sat in front of the screen, and the experiment started as
soon as the calibration was complete. The adults were informed that the
experiment was designed for children and were instructed to ‘sit back and
enjoy the show’, so that they would not try to find a catch during the
experiment.
6.5 Analysis and results
6.5.1 Data selection
We determined the position of the eye – a look to the target or distracter – in
steps of 100 ms. For each trial in each condition, the onset of the
disambiguating word in the verbal cue was set to 0 seconds – the moment it
should become clear which picture is the most salient. For example, the
disambiguating word in trial (6) is tired in the experimental condition and
bed in the control condition. This way, we can compare reaction times within
and between conditions.
Next, we filtered the data for word knowledge and missing data. First,
we deleted trials for which there was an incomplete collection of continuous
eye movement data. The data collection of a trial was considered incomplete
if one second or more was missing. This led to the deletion of 101 trials for
the two-year-olds (13.5% of 747 trials) and 164 trials for the three-year-olds
(19.7% of 832 trials); there was no data-loss for the adults.
Second, we ruled out any effects due to lack of word knowledge by
determining children’s word knowledge on the basis of the vocabulary
checklist the parents had filled in beforehand. For each child, we deleted
those trials that contained unknown words. This led to the deletion of an

152|Chapter 6

additional 119 trials for the two-year-olds (18.4% of 646 trials) and 15 trials
for the three-year-olds (2.2% out of 668 trials).4 The final dataset consisted of
527 trials for the two-year-olds, 653 trials for the three-year-olds, and 924
trials for the adults.
6.5.2 Data analysis
In order to investigate whether children react to the verbal cue by looking at
the target picture we need an analysis that is sensitive to changes in
children’s looking behavior. One method that has previously been used to
analyze preferential looking data is the ‘data splitting method’ (Fernald,
Perfors & Marchman, 2006; Lew-Williams & Fernald, 2007). This method
uses a regression analysis to investigate when subjects who were looking at
the distracter at the cue onset will shift to the target. For our goals, however,
this method is less suitable. A general drawback of the ‘data splitting
method’ is the fact that dividing a dataset into two will lead to loss of
statistical power. In addition, between-group comparisons may lead to
spurious results because adults and children show different switching
behaviour between looks to the target and looks to the distracter (adults
switch more frequently when there is no task, such as in the music phase). A
more specific drawback of this method is that its goal is to establish when
subjects will shift to the target. However, since we are not certain whether
the two-year-olds will look to the target picture at all, we need a method that
can establish whether subjects look to the target picture. In other words, we
need a method that can establish whether subjects show a higher proportion
of looks to the target than to the distracter. Thus, for our interests, it does
not make sense to first determine whether the subject was looking at the
target or the distracter at cue onset. Therefore, we decided to perform a
regression analysis that takes into account the entire dataset.
More specifically, we analysed the final dataset by means of a multilevel logistic regression (Goldstein, 1999; Mirman, Dixon & Magnuson, 2008)
in R using the lmer package. This way, we investigated the probability that
subjects fixate on the target picture as opposed to the distracter. We treated
the eye-tracking data for each trial as longitudinal data with 100ms steps. A
logistic regression characterizes the data as binomial – every 100ms a
subject can either fixate on the target or on the distracter – which allows us
to assess the probability of looks to the target over time (if the subject fixated
elsewhere, the data were not included for analysis). We did this for the
period from -1 to 3,5 seconds. We start our analysis at -1 second in order to
detect any differences in looking behavior before and after the verbal cue. By

4 A separate analysis, in which the items with unknown words were
included, yielded the same pattern of results.
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using a multi-level approach, we can take into account the nested nature of
the data: trials are nested within age groups and within subjects.
Using the multi-level logistic regression analysis, we modeled the
probability of fixation on the target picture as a function of three predictors:
Condition (experimental or control verbal cue), Group (two-year-olds, threeyear-olds, or adults), and Time. We took interactions into account, and added
Subjects as well as Items as random factors (see Trueswell & Papafragou,
2010, for a similar approach). We used polynomial models – one for
subjective and one for objective trials – with Time1 and Time2 as predictors.
Significant effects of Time1 (with a positive parameter estimate) indicate a
linear increase in proportion of looks to the target, and are thus a measure of
the steepness of the curve. Significant effects of Time2 indicate a quadratic
increase in proportion of looks to the target. Quadratic effects (with a
negative parameter estimate) indicate a slowing down of the increase in
looks to the target and cause a rise and fall of the curve; they are indicative
of the extent to which the proportion of looks to the target increases.
6.5.3 Results objective trials
Figure 5 presents the time course of looks to the target during the objective
control trials, and Figure 6 presents the same for the objective experimental
trials. In steps of 100 ms, the Figures depict the changes in mean proportion
of looks to the target per age group.

Figure 5. Proportion of looks on target in the objective
control condition for the three age groups.

!
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Figure 6. Proportion of looks on target in the objective
experimental condition for the three age groups.

!

Table 1 shows the parameter estimates for the logistic regression
analysis of these gaze patterns. For clarity of reference, we will refer to the
elements in the model by using the identification number associated with the
relevant estimate.
For the control condition, our expectations are confirmed: all age groups
show a significant increase in their proportion of looks to the target (e.g.
after hearing the verbal cue ‘the pig is standing in the mud’). The results in
Table 1 show that the gaze pattern of the two-year-olds has a significant
linear (2) and quadratic effect (3). We also find that the gaze pattern of the
three-year-olds does not differ from that of the two-year-olds (5-6). Therefore,
we can conclude that our design, which was based on the children’s ability to
match a verbal cue to a picture, was not too difficult.
The adults do not differ from the three-year-olds (linear effect β =
0.160(0.090), p=.071; quadratic effect β = -0.060(0.032), p=.072), but when
compared to the two-year-olds, the adults have a gaze pattern with a larger
quadratic effect (9). This can be traced to the gaze patterns in Figure 5,
which show that the adults’ gaze pattern increases quickly after which its
growth slows down (stabilizing around a .80 proportion of looks to the
target), whereas the two-year-olds show a more sudden decrease in looks to
the target. In sum, all age groups can match the verbal cue to the target
picture in the control condition, although we do detect differences between
the gaze patterns of the adults and the two-year-olds.
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Table 1
Parameter estimates for the best-fitting multi-level logistic regression of the
objective trials
ID
Parameter
estimate (se)
Fixed parameters
1
2;0 Control (intercept)
0.06 (0.05)
2
2;0 Control*Time
0.27 (0.07)
3
2;0 Control*Time2
-0.07 (0.03)
4
3;4 Control vs 2;0 Control
0.11 (0.07)
5
3;4 Control*Time vs 2;0 Control*Time
-0.01 (0.10)
6
3;4 Control*Time2 vs 2;0 Control*Time2
-0.02 (0.04)
7
Adult Control vs 2;0 Control
0.27 (0.07)
8
Adults Control*Time vs 2;0 Control*Time
0.17 (0.10)
9
Adults Control*Time2 vs 2;0 Control*Time2
-0.08 (0.03)
10
11
12
13
14
15
16
17
18

2;0 Experimental (intercept)
2;0 Experimental*Time
2;0 Experimental*Time2
3;4 Experimental vs 2;0 Experimental
3;4 Experimental*Time vs
2;0 Experimental*Time
3;4 Experimental*Time2 vs
2;0 Experimental*Time2
Adults Experimental vs 2;0 Experimental
Adults Experimental*Time vs
2;0 Experimental*Time
Adults Experimental*Time2 vs
2;0 Experimental*Time2

p
.229
<.001*
0.01*
.12
.934
.494
.019
.072
.016*

0.40 (0.12)
-0.00 (0.05)
-0.04 (0.02)
0.17 (0.14)

<.001*
.942
.041*
.905

0.08 (0.07)

.258

-0.03 (0.02)

.260

0.38 (0.13)

.005*

0.40 (0.07)

<.001*

-0.04 (0.02)

.092

Random parameters
19
Subjects
0.16 (0.40)
20
Item
0.05 (0.22)
Note. ID = identification number of the estimate. The models presented here and
in Table 2 have a significantly better fit than the empty models with no fixed
effects and the corresponding models with only linear fixed effects, based on a
chi-square test of the change in -2 log likelihood. Formula in R: lmer (target ~1 +
condition*group + time*condition*group + I(time^2)*condition*group + (1|pp) +
(1|item), data=objective, family=binomial)
* p < .05.

In the experimental condition, we expected both two-and three-year-olds
to be able to identify the target picture (e.g. after hearing the verbal cue the
pig gets dirty), and we expected the adults to outperform the children.
Results reveal that the gaze pattern for the two-year-olds does not show a

156|Chapter 6

linear effect (11), but does undergo a significant quadratic change (12). This
means that their gaze pattern shows a peak (a rise and a fall) in proportion
of looks to the target. Therefore, we can conclude that they are able to
construct the objective relation between the verbal cue and the target
picture. In fact, the gaze pattern of the three-year-olds does not differ from
that of the two-year-olds (14-15), showing that the two- and three-year-olds
are at a comparable level with respect to their objective reasoning on the
basis of a linguistic utterance.
As expected, the gaze pattern for the adults differs significantly from
that for the children: it shows a significantly different linear effect (17) from
the two-year-olds; an additional analysis shows that the adults differ from
the three-year-olds in the same way (linear effect β = 0.326(0.061), p<.001;
quadratic effect β = -0.012(0.023), p=.581). This difference is illustrated in
Figure 6, which shows that the adult gaze pattern has a steeper increase in
proportion of looks to the target picture than the gaze pattern for the twoand three-year-olds. So, in the experimental condition the increase in looks
to the target is larger for the adults than for both groups of children, which
implies that adults are better at determining which picture best fits the
linguistic input.
6.5.4 Results subjective trials
For the subjective trials, Figure 7 shows the time course of looks to the target
picture in the control condition, and Figure 8 shows the same for the
experimental condition. For each age group, the Figures depict changes in
the mean proportion of looks to the target across 100 ms intervals. Table 2
shows the parameter estimates of the growth curve analysis.
For the control condition, we expected the gaze pattern of all age groups
to show a significant increase in looks to the target (e.g. after hearing the
verbal cue the man is holding a chair). Indeed, the results in Table 2 confirm
our expectations for all age groups: the two-year-olds show a significant
linear (2) and quadratic (3) effect with respect to their probability of looking
to the target. This is also the case for the three-year-olds (5-6) and the adults
(7-9). Thus, like for the objective control condition, all age groups are equally
able to identify the target picture.
For the experimental condition, we expected the three-year-olds to
outperform the two-year-olds with a greater increase in proportion of looks to
the target picture during the trials (e.g. after hearing the verbal cue ‘the man
is strong’). This is exactly what we find. Although the two-year-olds manage
to identify the target picture – their gaze pattern shows a peak in looks to
the target (11-12) – the three-year-olds show a significantly different gaze
pattern (14-15) than the two-year-olds. This is illustrated by the gaze pattern
in Figure 7: the gaze pattern for the three-year-olds increases faster, and to a
greater extent, than the gaze pattern for the two-year-olds.
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In turn, the adults outperform both groups of children with a larger
increase in looks to the target. Table 2 shows that their gaze pattern differs
significantly from that of the two-year-olds (17-18) and an additional shows
that they also differ from the three-year-olds (linear effect β = 0.305 (0.064),
p<.001; quadratic effect β = 0.044 (0.024), p=.065).

!

Figure 7. Proportion of looks on target in the subjective control
condition for the three age groups.

!

Figure 8. Proportion of looks on target in the subjective experimental
condition for the three age groups.
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Overall, our findings show that all age groups are able to construct the
subjective relation between the verbal cue and the target picture. However,
with age groups differing in terms of the steepness and amplitude of their
gaze pattern, the extent and speed with which children identify the
subjective relation increases with age.
Table 2
Parameter estimates for the best-fitting multi-level logistic regression of the
subjective trials
ID
Parameter
estimate (se)
Fixed parameters
1
2;0 Control (intercept)
0.14 (0.05)
2
2;0 Control*Time
0.27 (0.07)
3
2;0 Control*Time2
-0.08 (0.03)
4
3;4 Control vs 2;0 Control (intercept)
-0.02 (0.07)
5
3;4 Control*Time vs 2;0 Control*Time
-0.02 (0.10)
6
3;4 Control*Time2 vs 2;0 Control*Time2
0.01 (0.04)
7
Adult Control vs 2;0 Control (intercept)
0.24 (0.07)
8
Adults Control*Time vs 2;0 Control*Time
-0.16 (0.10)
9
Adults Control*Time2 vs 2;0 Control*Time2
-0.00 (0.04)
10
11
12
13
14
15
16
17
18

2;0 Experimental (intercept)
2;0 Experimental*Time
2;0 Experimental*Time2
3;4 Experimental vs
2;0 Experimental (intercept)
3;4 Experimental*Time vs
2;0 Experimental*Time
3;4 Experimental*Time2 vs
2;0 Experimental*Time2
Adults Experimental vs 2;0 Experimental
Adults Experimental*Time vs
2;0 Experimental*Time
Adults Experimental*Time2 vs
2;0 Experimental*Time2

p
.014*
<.001*
.003*
.834
.862
.852
.001*
.101
.896

0.19 (0.13)
0.15 (0.05)
-0.06 (0.02)

.150
.004*
.004*

0.05 (0.16)

.750

0.37 (0.07)

<.001*

-0.15 (0.03)

<.001*

0.39 (0.15)

.011*

0.67 (0.07)

<.001*

-0.11 (0.03)

<.001*

Random parameters
20
Subjects
0.20 (0.45)
21
Item
0.04 (0.21)
Note. ID = identification number of the estimate. (See additional information in
the note for Table 1.) Formula in R: lmer (target ~1 + condition*group +
time*condition*group + I(time^2)* condition*group + (1|pp) + (1|item),
data=subjective, family=binomial
* p < .05.

Children’s comprehension of causal domains|159

6.6 Discussion and conclusion
So far, our knowledge of children’s acquisition of objective and subjective
causal relations was based on children’s production of causal connectives.
Since there are no data on the comprehension of these causal relations as
such, we set out to investigate young children’s comprehension of objective
and subjective relations in unmarked causal utterances. In order to find out
to what extent children are able to interpret these relations, we set up a
preferential looking eye-tracking experiment that tested Dutch two- and
three-year-olds’ comprehension of subjective and objective relations between
pictures and spoken language. Results a) show that our methodology works,
b) support an acquisition order, and c) support ideas about linguistic
categorization of causal relations.
To start with, results for the two control conditions (objective and
subjective) show that, when there is no causal reasoning involved, the
children and the adults are equally able to match a verbal cue to a target
picture. Therefore, we can conclude that our design is suitable for
investigating young children’s language comprehension. So far, the lowest
age limit for the study of the objective-subjective distinction was based on
children’s production of causal connectives. This eye-tracking experiment
allowed us to step away from the restrictions of causal connective production,
and lower that age limit to two-year-olds. Future research may lower that
age limit even further, providing a more detailed picture of children’s
comprehension of causal language. For now, however, the findings for the
control condition tell us that task-difficulty cannot be responsible for the
differences between the three age groups in the experimental condition.
In the experimental condition, the differences between the two- and the
three-year-olds confirmed our expectations. In the objective condition, both
age groups performed equally well. They were able to construct the objective
relation between the verbal cue and the target picture and their gaze
patterns – which showed an increase in looks to the target picture – showed
no significant differences. In the subjective condition, even the two-year-olds
managed to construct the subjective relation between the verbal cue and the
target picture, although the three-year-olds to do this faster and to a greater
extent. In accordance with our predictions, all age groups showed a reaction
to the verbal cue, but whereas we did not find any age differences in the
objective condition, we did find crucial age differences in the subjective
condition.
We can use these findings to derive an acquisition order of causal
relations. When we apply the technique of implicational scaling, we should
conclude that objective relations are acquired first (because the two-and
three-year-olds perform equally well) and that subjective relations are
acquired later (because the three-year-olds perform better than the two-yearolds). The use of implicational scaling, however, implies that there is a single
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point in time at which children ‘do’ or ‘do not’ understand objective and
subjective causal relations. In other words, it suggests that there are
children who have already mastered causal reasoning and children who do
not yet understand causal relations. In order to explain our findings, this
would mean that an equal number of two- and three-year-olds understand
objective relations, and that a larger number of three-year-olds than twoyear-olds understand subjective relations. This explanation would fit in with
a yes/no-idealization of the data (cf. objections to implicational scaling by
Klein Gunnewiek, 1999).
Strictly speaking, however, it is also possible that both relations are
‘acquired’ simultaneously, but that subjective relations develop slower than
objective relations. This way, our findings can be taken to mean that children
sometimes understand a relation and sometimes do not, possibly depending
on the relative complexity of the individual relation. A comparison between
the adult control group and the children shows that such a gradual
developmental picture is more plausible: adults outperform both two- and
three-year-olds in both experimental conditions, a finding that indicates that
neither the two- nor the three-year-olds have completely mastered the ability
to identify causal relations between pictures and spoken language. In
contrast, the children’s performance in the control condition only showed
minor differences between adults and children, indicating that children
perform at an adult-like level in the control condition. In order to describe
the complete development of children’s understanding of these causal
relations, more data is required (for example, testing four-, five-, and sixyear-old children).
For the aim of this study – determining whether these causal categories
play a role during language comprehension – however, we can conclude that
the two types of causal relations are meaningful. When we take their order of
acquisition as a reflection of their relative complexity, we can conclude that
the comprehension of subjective causal relations is cognitively more complex
than that of objective relations. This supports the idea that these two causal
categories have cognitive relevance – it implies that language users
distinguish between these two types of causality and that this objectivesubjective distinction is relevant for the human categorization of causality.
Our findings are in line with earlier empirical data from production studies
of causal connectives (Spooren & Sanders, 2008; Evers-Vermeul & Sanders,
2011) and studies of on-line discourse processing (Traxler et al., 1997). In
addition, it is in proportion to our conclusions about children’s early
conceptual comprehension of causality in Section 6.2: the types of objective
and subjective relations children understand become more complex as
children grow older; they develop from understanding intentionality in
objective causality to understanding subjective mental states and false
beliefs.
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Still, it is possible that our findings were influenced by our choice of
experimental items. For three of our objective items, we later realized that it
was possible to identify the target picture by simple ‘word-object mapping’.
For example, the verbal cue the pig is dirty may already cause subjects to
look at the mud, irrespective of the causal relation (although Dutch modder
and vies are not lexically similar like English dirt and dirty).5 For the two
other objective items word-object mapping may have occurred between snow
and white and between rain and wet. To control for this advantage, we
performed an additional analysis in which these three items were not
included, and found that this factor made no difference to our findings.
In addition, one might argue that the relative complexity of the
individual relations is unbalanced, with objective items including easier
verbal cues than subjective items. We controlled for this by checking for word
knowledge and by using relatively simple and common relations (we only
included relations that children would have come into contact with, such as
the relation between bed and tired). The results for the adult group supply us
with another type of control for item difficulty. The adult gaze patterns in
the subjective condition (Figure 8) show a higher proportion of looks to the
target than the adult gaze patterns in the objective condition (Figure 6). We
can interpret this result to mean that the subjective condition is easier than
the objective condition. Despite this, our results still show age differences
indicating that children have more difficulty interpreting subjective than
objective relations, hence making our findings even more convincing.
The goal of the current study was to determine children’s understanding
of familiar causal relations. Future research, however, could take a different
approach to children’s world knowledge by purposely testing their knowledge
of previously unfamiliar causal relations. This could be done by introducing
children to these relations in a training session, after which the preferential
looking experiment can determine to what extent children remembered and
understood these relations.
Alternatively, future research may focus on different types of causal
relations, such as volitional objective relations, which carry a higher degree
of intentionality than the non-volitional objective relations in the current
study. However, such relations are inherently based on action (movement),
which makes it difficult to capture them in a single picture. Therefore, a
design based on short action videos, which we are currently piloting, might
be a more suitable way to investigate the comprehension of this type of
objective relation.
To sum up, we designed and conducted an experiment that measures
children’s comprehension of objective and subjective relations in causal
5 We would like to express our thanks to an anonymous reviewer for
pointing this out.
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utterances. In doing so, we investigated an aspect of the representation of
causality that was previously unexplored in acquisition studies. Results
confirmed our expectations as a comparison between two- and three-yearolds showed that objective relations develop faster than subjective relations.
Age differences were found for subjective, but not for objective relations,
which suggests that children have to tap into different conceptual
representations to be able to identify different types of causal relations. In
conclusion, our results suggest that the objective-subjective distinction is
cognitively real, thereby adding to the list of processing and production
research.

Chapter 7
Conclusion
In the field of language acquisition, two major factors that have been found
to influence children’s language development are inherent complexity (e.g.
Brown, 1973) and parental input (e.g. Tomasello, 2006). Both factors have
been used to describe children’s acquisition of discourse connectives. In the
current study we revisited these factors from a cross-linguistic, longitudinal
perspective. In particular, we aimed to determine whether and how they are
of importance for the acquisition of causal connectives. In this final chapter,
we summarize the most important results, discuss our findings, and suggest
steps for future research.
7.1 Summary of results
7.1.1 Parental input
Taking a developmental perspective, we started out by exploring the idea
that parental input influences children’s connective acquisition. We
investigated this first research question by performing a growth curve
analysis of a German boy’s connective development (Chapter 2).
RQ1

Does parental input influence children’s connective development?

In this case study, we used growth curve analysis to determine whether
short-term and long-term parental input influence the development of the
German connectives aber (but), damit (so that), und (and), weil (because),
and wenn (when). Results showed that all factors had a significant effect:
short-term input, long-term input, and an increase in age all contributed to
the connective development. In addition, the growth curves indicated that
the influence of parental input is not continuous, as we could detect periods
of little influence and periods of substantial influence for each connective.
The periods during which there was a large influence of parental input
were characterized by large peaks and dips in the growth curves. These were
found to be related to short-term input effects (i.e. effects within one
recording). Thus, the growth curves enabled us to identify periods during
which children are particularly sensitive to the amount of parental input.
The question is, of course, what this sensitivity entails. The first explanation
that comes to mind is that they are imitations, like in (1). However, later
results showed that this is unlikely, because children hardly ever produce an
immediate imitation of their parents’ connective use (Chapter 3). These
results also showed that short-term effects are not likely to be caused by a
reverse correlation in which parents imitate their children, as in example (2).
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Parental echoes certainly occur more frequently than children’s imitations,
but not frequently enough to play more than a minor role at best.
(1)

(2)

(Nina, 2;02.28)
Mother:
Is Heidi a big dog or a little dog?
Nina:
Little dog.
Mother:
He's a little tiny dog, isn’t he? And when he sees Nina, he
goes running up to Nina, doesn’t he? Because he loves
Nina.
Nina:
Because he loves Nina.
(Simone, 2;06.23)
Investigator: Kann denn der Tobias schon Fisch essen?
‘Can Tobias eat fish yet?’
Simone:
Nein.
‘No.’
Investigator: Warum kann der noch nicht Fisch essen?
‘Why can’t he eat fish yet?’
Simone:
Weil der noch kein Zähne hat.
‘Because he does not have any teeth yet.’
Investigator: Weil er noch keine Zähne hat.
‘Because he does not have any teeth yet.’

In addition to short-term input effects, we also found evidence for longterm input effects (i.e. effects of the cumulative parental input over a longer
period of time). This means that children are sensitive to their parents’
connective use from the beginning of their linguistic development. Thus,
even though parental influence is seemingly small at first – children do not
use the connective, and there are no peaks and dips – children are taking in
the input, even when they don’t have the ability to immediately put it to use
(cf. Abbot-Smit & Tomasello, 2006; Tomasello, 2000a). This finding is in line
with results by Diessel (2004), who showed that the overall connective input
influences children’s connective acquisition.
Finally, the growth curve analysis showed that connective development
is influenced by the factor age: as children grow older, their chances of
producing a connective increase. This is related to children’s cognitive
abilities, which increase as they grow older. The growth curves illustrate this
nicely as the cognitively least complex connective und (and) develops earlier
and faster than the cognitively more demanding damit (so that) (for an
overview of the relative complexity of discourse connectives see EversVermeul & Sanders, 2009).
Since cognitive abilities play a role during children’s connective
acquisition – and language development in general (Bowerman & Levinson,
2001; Clark, 2004; Piaget 1969) – we also investigated whether parents
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adjust their connective use to their children’s ability to understand this
connective. In particular, we investigated whether parents scaffold their
children’s development of the causal connective because and its German and
Dutch counterparts. As formulated in our second research question, we
explored two ways in which scaffolding may take place: we focused on
different types of connective use (Chapter 3), and we analyzed parental whyquestions (Chapter 4).
RQ2

Do parents scaffold their children’s connective development by
asking why-questions and/or by producing different types of
connective use?

We first looked at the development of different types of connective use –
imitations, independent use, and elicited use – in German and English
children and their parents. Results showed that German and English
children follow the same developmental path: their connective use increases
gradually, with their elicited use increasing faster than their independent
use.
Interestingly, parents were not found to scaffold this development by
adapting their independent connective use to their children’s language
development. On the contrary, the parents’ independent connective use was
found to remain constant over time. Elicited use, however, does play an
important role in children’s connective development: parents were found to
scaffold their children’s connective use by asking why-questions (including
German warum- and Dutch waarom-questions). As our study of English and
Dutch why-questions revealed, parents start to ask why-questions before
their children utter their first causal statement, and they increase the
number and the complexity of their why-questions as children grow older and
become more adapt at answering these questions – the classic signs of
scaffolding (Chapter 4). As a result of this parental scaffolding, children show
an increase in their elicited connective use, which gives them the practice
and the confidence to produce connectives independently and to ask whyquestions themselves, eliciting connectives from their parents.
Parental why-questions scaffold children’s connective development, but
they also scaffold causal responses that do not contain a causal connective. In
fact, our study of question-answer routines showed that parents aim at
eliciting a causal response, but have little interest in the presence of a
(correct) connective (Chapter 4). This is illustrated in (3), where Abel
responds with the inappropriate causal connective want. The investigator
reacts by repeating Abel’s answer save for the connective, and so fails to
provide the correct connective as negative evidence. This demonstrates that
parents and caretakers are more concerned with their children’s use or
understanding of the conceptual coherence relation (Sanders, Spooren &

166|Chapter 7

Noordman, 1992) than with the cohesion (Halliday & Hasan, 1976) brought
about by linguistic markers (cf. Sanders & Pander Maat, 2006).
(3)

(Abel, 3;04.01)
Investigator: Is dat niet een beetje gevaarlijk, een tijger?
‘Isn’t that a bit dangerous, a tiger?’
Abel:
Eh nee.
‘Er, no.’
Investigator: Nee, waarom niet?
‘No, why not?’
Abel:
Eh want de tijger is lief.
‘Er because the tiger is nice.’
Investigator: Oh, de tijger is lief.
‘Oh, the tiger is nice.’

Nevertheless, parents still take into account their children’s abilities
during question-answer routines. Results showed that parents adapt the
type and amount of their reactions to their children’s ability to provide
causal responses. For example, when their child refrains from giving an
answer, parents will often reformulate their question or provide the answer
themselves (implicit negative evidence). Of course, one would expect the need
for parental scaffolds to decrease as children gradually provide more and
more appropriate answers. Yet, although both Dutch and English children
show an increase of appropriate answers, only the English parents were
found to withdraw their scaffolds. This difference gives rise to the question
why Dutch parents do not withdraw their scaffolds (during the recorded age
range). A reason is provided by the growth curves of the connective
development of the Dutch and English children: Dutch children hardly show
any development of omdat (only six out of the eleven Dutch children use
omdat), whereas English children use because in their answers increasingly
often. We suggest that the Dutch children’s limited connective use leads
Dutch parents to continue their scaffolding behavior. Thus, even though
their scaffolds do not focus on connective use per se, Dutch parents must pick
up on the fact that their children do not accompany their answers with the
causal connective omdat (conclusions about this cross-linguistic difference
are provided in section 7.1.3).
7.1.2 Complexity of causal relations
In another line of research, we set out to investigate children’s development
of different types of causal coherence relations. Following Sweetser (1990),
we focused on the development of volitional content, non-volitional content,
speech act, and epistemic relations (Chapter 5). Building on the idea that the
inherent complexity of linguistic elements and constructions can influence
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the course of acquisition (like for the acquisition of coherence relations in
Evers-Vermeul & Sanders, 2011), we investigated whether the inherent
cognitive complexity of the different types of causal relations can explain the
subsequent acquisition of these relations.
However, the relative complexity of the four different types of causal
relations has not been studied in great detail. Rather, the issue of inherent
complexity has been of secondary importance in many studies on causal
relations. Therefore, we first needed to determine the relative cognitive
complexity of these relations. We did this on the basis of insights from online
text processing studies (Traxler, Bybee & Pickering, 1997), theories about
the level of speaker involvement required for each relation (subjectivity)
(Sanders, Sanders & Sweetser, 2009), and ideas about children’s
development of intentionality (Tomasello & Rakoczy, 2003). Since we expect
complex relations to be acquired later than simple relations, we then used
our findings to predict an acquisition order of the four causal relations (see
(4)).
(4)

Predicted acquisition order
Volitional < Non-volitional < Speech act < Epistemic

Once we established the relative complexity of these relations, and
hence formed a predicted acquisition order, we could set out to answer our
third research question. We did this by using growth curve analysis to track
children’s elicited and independent use of English because and German weil
in the four different causal domains.
RQ3

Does the relative complexity of different types of causal relations
determine children’s subsequent production of these relations?

We divided our data into independent and elicited connective use,
because we know that parents scaffold their children’s connective use by
asking why- and warum-questions (Chapter 3 and 4) and because EversVermeul and Sanders (2011) suggest that content relations may be elicited
more often than speech act relations. Indeed, results showed that children’s
elicited and independent use differ significantly in their development of each
of the four types of causality, and hence, that their acquisition orders should
be treated separately. For children’s elicited use, the development of all
domains differed significantly from each other. However, for children’s
independent use, the development of three domains – non-volitional content,
speech act, and epistemic relations – was statistically indistinguishable; the
volitional content relations developed significantly earlier. No cross-linguistic
differences were found.
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Notably, the development of elicited use was found to precede the
development of independent use, which again suggests that parents and
caretakers are a major influence on children’s development of connectives
and causal relations (for similar findings see Chapter 3). We would even go
so far as to conclude that why- and warum-questions are a key factor in
determining the acquisition order of causal relations. First, because the
development of elicited use seems to set the pace for the development of
independent use. Children first develop their connective use in all four
causal domains by practicing their elicited use in answer to why- and
warum-questions; the independent connective use follows in quick succession
and practically simultaneously, showing that the different causal relations
must already have been ‘acquired’. Second, because the why/warumquestion determines which type of causal relation is elicited, and so parents
(subconsciously) determine how often a particular type of causal relation is
elicited. As a result, children’s independent use may be affected: for example,
if a child answers many questions that initiate epistemic relations, the child
may also be more adept at producing these relations independently.
After establishing that children’s development of different causal
relations is largely defined by their elicited connective use, we aimed to
determine an acquisition order for the different causal relations and relate
this order to the relative complexity of the relations. In order to determine an
acquisition order, we compared the growth curves of the four types of
causality. We reasoned that the growth curves’ acceleration rate is the most
relevant measure of children’s acquisition of causal relations. A high
acceleration rate indicates that the causal domain is acquired quickly,
suggesting that the domain is easy to acquire. When we take acceleration
rate as a test of presupposed complexity of the difference causal domains, a
high acceleration rate may indicate a low complexity. In sum, we concluded
that children’s development of elicited use and the growth curves’
acceleration rate should carry the most weight in determining an acquisition
order.
This line of reasoning led to an acquisition order that was largely in
proportion to our predicted acquisition order in (4). The objective causal
relations – volitional and non-volitional content relations – are acquired first
(cf. Evers-Vermeul & Sanders, 2011; Spooren & Sanders, 2008). Also, the
growth curves show that volitional content relations develop ahead of nonvolitional content relations. The subjective causal relations – speech act and
epistemic relations – are acquired last. The exact order in which speech act
and epistemic relations are acquired, however, is not that clear-cut. Taking
elicited use and acceleration rate as decisive measures of development, we
should conclude that epistemic relations are acquired ahead of speech act
relations. However, this conclusion would go against our predictions and
previous findings that epistemic relations are acquired last (Evers-Vermeul
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& Sanders, 2011; Kyratzis, Guo & Ervin-Tripp, 1990). Another reason to be
cautious about our conclusion that epistemic relations are acquired ahead of
speech act relations is that a more detailed exploration of these relations
showed that this conclusion was based on an analysis that underestimated
the development of elicited speech act relations.
Elicited speech act relations only seem to occur in combination with a
bare why- or warum-question, a question-type for which its propositional
content must be inferred from the preceding discourse. If the preceding
discourse takes the shape of a speech act, a bare why-question would
automatically require the completion of the speech act relation. However, if
the speech act is followed by a why-question that includes the propositional
content, like be quiet in (5), the relation becomes a content relation.
(5)

(Nina, 2;02.12)
Nina:
Be quiet.
Mother:
I see. Why do we have to be quiet?
Nina:
Because they're sleeping.

Since only half of parental why-questions are bare why-questions
(Chapter 4) and only a portion of these questions follow a speech act, we
conclude that our data underestimated children’s development of elicited
speech act relations. As a result, we cannot make a fair comparison between
the development of elicited speech act and epistemic relations. Therefore, we
must conclude that our study cannot distinguish between the development of
speech act and epistemic relations. And so, in summary, our investigation
gives rise to the acquisition order in (6).
(6)

Volitional < Non-Volitional < Speech act / Epistemic

This acquisition order provides evidence for three different categories
that are cognitively relevant for the acquisition of causal relations: volitional
content, non-volitional content, and subjective (speech act/epistemic). Despite
said problems surrounding the distinction between speech act and epistemic
relations, results show that our hypothesized differences in complexity hold:
the least complex relations are acquired before the more complex relations.
The relative complexity of the different causal relations also corresponds to
the idea that children gradually build on their knowledge of causality. This
fits in with the idea that children’s understanding of intentionality functions
as a stepping stone towards an understanding of causality (e.g. Tomasello &
Rakoczy, 2003): children first learn to understand their own intentionality (Ihere-now action-based, volitional content relations), which is expanded to
include non-intentionality (perception-based, non-volitional content
relations); this basic knowledge of causality is later extended as children
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acquire the more complex social understanding that other people also have
intentions (subjective relations).
Overall, our data confirmed that children’s connective use in different
causal domains develops in accordance with the relative complexity of the
domains: the least complex domain is acquired first. However, our
conclusions are only based on children’s production data of causal
connectives. If the relative complexity of the different types of causal
relations really plays an important role in children’s development of these
relations, our findings should also hold for the comprehension of these
relations (irrespective of the presence of the connective). Since children’s
comprehension of causal relations in discourse has not been studied before,
we set out to investigate our fourth research question. We focused our
investigation on young children’s comprehension of objective and subjective
causal relations in unmarked causal utterances. On the basis of previous
production research (e.g. Chapter 5; Evers-Vermeul & Sanders, 2011) and
non-verbal comprehension research of causal relations (e.g. Gopnik & Schulz,
2007; Woodward & Sommerville, 2000) we expected objective relations to
develop ahead of subjective relations.
RQ4

Does the relative complexity of different types of causal relations
play a role in children’s comprehension of these relations?

In order to find out to what extent children are able to interpret causal
relations, we set up a preferential looking eye-tracking experiment that taps
into children’s sensitivity to the objective-subjective distinction (Chapter 6).
This way, we tested Dutch two- and three-year-olds’ comprehension of the
subjective and objective relations between pictures and spoken language.
Our expectations were as follows: three-year-olds can identify both objective
and subjective relations; two-year-olds can identify objective relations, but
are less successful at identifying subjective relations. We also tested a group
of adults to provide us with a ceiling performance.
In order to control for effects of task difficulty, we added a control
condition in which the relation between the pictures and the spoken
language did not require any causal reasoning. Indeed, results for the control
conditions showed that the children and the adults are equally able to match
a verbal cue to a target picture. This confirmed that our experimental design
was suitable for investigating young children’s language comprehension and
that task-difficulty could not be responsible for any differences between the
adults and both groups of children in the objective and subjective conditions.
Results for the objective condition confirmed our expectations: the twoyear-olds and the three-year-olds performed equally well. Results for the
subjective condition also confirmed out expectations: although both age
groups managed to construct the relation between the verbal cue and the
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target picture, the three-year-olds did this faster (i.e. they showed a steeper
increase) and to a greater extent (i.e. they reached a higher proportion of
looks to the target picture) than the two-year-olds. For both types of
relations, the adults outperformed the two- and three-year-olds by
identifying the objective relation at a faster speed and to a greater extent.
The fact that the adults outperformed the children indicates that
neither the two- nor the three-year-olds have completely mastered the ability
to identify causal relations between pictures and spoken language. Thus, the
comprehension of causal relations must be a gradual process – children
slowly but surely develop an understanding of these relations and
consequently become more adept at identifying these relations (e.g. in an
eye-tracking experiment). In effect, this is also what we see when we look at
the growth curves of children’s connective production (Chapter 2-5): the
acquisition of a connective is a developmental process and does not happen
overnight.
The speed at which children develop their comprehension of different
types of causal relations, however, must be influenced by the relative
complexity of these relations. The fact that the three-year-olds outperformed
the two-year-olds in the subjective condition, but not in the objective
condition, is in line with the relative complexity of subjective versus objective
relations, and corresponds to the idea that the types of causal relations
children understand become more complex as they grow older.
7.1.3 Cross-linguistic differences
We explored cross-linguistic differences in the development of causal
connectives for three languages: English because, German weil, and Dutch
omdat. These connectives are conceptually compatible as they all denote
backward causal relations (Pit, 2003; Stukker & Sanders, submitted).
However, they differ with respect to their level of syntactic complexity and
lexical competition. These differences were hypothesized to influence their
complexity, and hence speed of acquisition of these connectives, in two ways.
First, the connectives because and weil are the default connectives for
marking backward causal relations and may therefore be easier to acquire
than omdat, which has lexical competition from the equally frequent
backward causal want. Second, the syntactic configuration of clauses
introduced with because and the Dutch competitor want is considered less
complex than that of clauses introduced with weil and omdat (cf. the
cumulative complexity approach by Evers-Vermeul & Sanders, 2009).
Results for the comparison between the children’s development of
because and weil did not reveal any cross-linguistic differences (Chapter 3
and 5). Therefore, we conclude that the average acquisition route for weil is
similar to the average acquisition route for because. And thus, that the
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development of these connectives is not influenced by their relative syntactic
complexity.
We did find cross-linguistic differences when we compared the
development of because and omdat in answers to parental why-questions
(Chapter 4). Results showed that the English children’s use of because
develops much faster than the Dutch children’s use of omdat. Our finding
that Dutch children lag behind can be explained by the tight lexical
competition between omdat and want. In contrast, English children do not
have to deal with lexical competition. Rather, their use of the connective
because is lexically related to other causal uses such as the non-clausal
because of and the bromide just because (in Dutch vanwege and daarom).
Dutch children acquiring omdat do not only have to come to grips with
the lexical competitor want, but also with differences in syntactic complexity.
Previous studies have shown that the equally frequent, but syntactically less
complex connective want is acquired at an earlier age than the syntactically
more complex omdat (Evers-Vermeul & Sanders, 2009, 2011). Thus, it must
be the difference in syntactic complexity that determines the relative
acquisition order of want and omdat. Note that when the connectives do not
have an equally frequent lexical competitor, like for our comparison between
because and weil, we do not find syntactic complexity to play a role.
Therefore, we conclude that the complexity of the word order only plays a
role in a connective’s speed of acquisition when there is an equally frequent
lexical competitor.
7.2 Issues for discussion and future research
7.2.1 Effects of parental input
In the current study we found two ways in which parental input influences
children’s connective development: parental connective use and parental
why-questions. Our developmental approach answered many questions, but
also led to additional questions about the mechanisms underlying the
interaction between parental input and children’s connective use. Next, we
discuss some of these issues.
Our findings show that both short-term and long-term parental input
influence connective development (Chapter 2). Thus, children are sensitive to
their parents’ connective use (even though parents do not adapt the amount
of independent input to their children’s abilities). What we do not know,
however, is how much input children need before they are sensitive to
connectives in the input. Our research suggests that there is an input
threshold – a minimum amount of input that children need to be able to pick
up on connective usage. We base this assumption on cross-linguistic evidence
of English and German children who show a similar connective development,
but receive different amounts of input (English children receive more
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independent connective input than German children). Thus, more input does
not automatically lead to faster development. Rather, it seems as though a
minimum amount of input is sufficient for children to develop their
connective use. What that exact minimum is, however, remains to be
determined.
We also need additional research to determine how the interaction
between input and children’s connective use really works. We know that
short-term effects of input cannot be explained by direct imitations (Chapter
3). However, they may be explained by a related concept: interactive
alignment. This concept entails that “speakers reuse the structures that they
have just interpreted as listeners when formulating their response” (Garrod
& Pickering, 2004, p.10). Applied to connective development, interactive
alignment would predict that when parents use a particular structure with
because, children will start to use this structure too. Interactive alignment is
appealing in that it is not restricted to an occurrence in the next turn, or to
the exact words making up the structure. Moreover, it does not only account
for short-term effects, but also for long-term effects: since the child is mostly
surrounded by the same speakers, any alignment effects will continue across
and between recordings. Only an extensive analysis of each recording –
annotating every linguistic structure – could reveal whether interactive
alignment is indeed at work here.
The interaction between parental input and children’s connective use is
characterized by the peaks and dips in the growth curves of the connectives,
which indicate little or substantial parental influence (Chapter 2). The fact
that parental influence is not continuous leads us to believe that the
influence may be context-dependent: some connectives occur more often in
certain contexts than others. For example, the growth curve for und ‘and’
does not contain any peaks or dips, a finding that can be explained by the
fact that und is not restricted by conversational context. In contrast, the
growth curve for the connective weil ‘because’ is characterized by a large
number of dips, even when the development of weil reaches the stage of
‘mastery’. These dips are likely to be related to the fact that weil is a contextdependent connective (certain contexts lead to a high frequency of weil
usage): it is often used in arguments and explanatory settings, or in warum–
weil (‘why–because’) routines.
Our analyses of parental why-questions confirmed that causal
connectives often occur in why-because-routines (Chapter 4). However, these
analyses also showed that connectives are not a vital component of
appropriate causal responses: only 58 percent of responses include the causal
connectives because (Dutch children rarely used the connective omdat). Due
to a lack of research on connectives in adult-adult question-answer routines,
we do not know whether this percentage represents an adult-like connective
use or whether children are still learning to use connectives in question-
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answer routines. Thus, additional research into adult-adult conversation
would be beneficial. Our analysis of why-questions may also benefit from a
supplementary study of how come-questions, which seem to be relatively
frequent and may also be used to scaffold causal language.
In addition, our study of why-questions may profit from a more detailed
dataset, which would allow for an investigation into children’s uptake during
question-answer routines. So far, we showed that parents scaffold their
children’s responses to why-questions. However, we did not investigate
whether children receive enough evidence for uptake to take place. For
example, we did not investigate whether Iris in (7) went on to repeat the
investigator’s correction of her connective use. Although such an
investigation would allow us to present a complete picture of questionanswer routines, we have already shown that children rarely imitate their
parents in their next turn (Chapter 3), which makes it unlikely that we will
find any evidence of immediate uptake. An analysis of the children’s repaired
mistakes, such as voor repaired by omdat in (7), to see whether the same
mistakes occur in subsequent question-answer routines might lead to more
rewarding results.
(7)

(Iris, 3;05.04)
Investigator: En dan gaat hij heel hard huilen. Waarom gaat ie
huilen?
‘And then he cries real loud. Why does he start to cry?’
Iris:
Voor, niet meer ballon heeft.
‘For, not have balloon anymore.’
Investigator: Omdat ’ie niet meer een ballon heeft hè. Zijn ballon is
geknapt.
‘Because he does not have a balloon anymore, does he?
His balloon popped.’

Overall, parents were found to adapt their language use to their child’s
increasing cognitive abilities. These ‘cognitive abilities’ include a broad range
of skills, ranging from specific skills – the ability to understand causal
relations and the syntactic ability to produce causal utterances – to more
general cognitive skills, such as social interaction skills, general language
comprehension, and interest in play and problem-solving. Thus, parents take
into account their child’s overall cognitive skill set when, for example,
deciding whether and how to ask a why-question. It is likely that parents do
not only assess such a broad range of skills to scaffold their child’s causal
language, but also to scaffold other areas of language development. For
example, parents may scaffold their children’s use of grammatical
constructions or prepositions. Aside from scaffolding, parental input in
general may influence the acquisition of many more linguistic phenomena
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than just the acquisition of discourse connectives. In fact, it is hard to
imagine that there are any areas of language acquisition that develop
independently of input; rather, it is detecting the mechanisms underlying the
interaction that presents a challenge. The present state of the field, with
many available corpora and new methodologies, provides ample opportunity
to take on this challenge.
7.2.2 Investigating different types of causal relations
We investigated whether the relative complexity of different types of causal
relations are relevant for children’s acquisition of these relations. Indeed, our
research on objective (volitional content and non-volitional content) and
subjective (speech act and epistemic) relations revealed that the order in
which these relations develop reflects their relative complexity. We gained a
detailed view of children’s connective development of these relations, as well
as insights into their comprehension of these relations. Nevertheless, not all
our findings were completely straightforward, as a result of which we have a
number of issues for discussion and recommendations for future research.
Although we conclude that the relative complexity of the different
causal relations influences children’s development of these relations, our
findings are not solely based on children’s independent ability to produce
connectives. Rather, our analysis revealed that parental why-questions also
play a key role in determining the acquisition order of causal relations.
Although this is an important and insightful finding, it means that our
perception of the exact role of inherent complexity is clouded by effects of
input (but note that children only answer why-questions if they are able to
(Chapter 4)). In fact, the development of causal connectives seems to be
particularly prone to effects of parental scaffolding (by means of whyquestions). In order to get a better view of effects of complexity, it would
therefore be a good idea to look at other linguistic phenomena that – at first
sight – seem to be less directly influenced by parental input and fit into our
classification of causal relations, even though it is questionable whether
children’s language development is ever completely free of (implicit) parental
scaffolding. The development of verbs, for example, is an interesting
candidate for investigation. We already know that the acquisition order of
communication verbs (say, ask) and mental state verbs (think, believe)
matches the hypothesized complexity of epistemic and speech act relations
(Zufferey, 2010), suggesting that they may be a promising area for research.
In a complementary approach, we decided to investigate children’s
language comprehension instead of continuing our focus on language
production (Chapter 6). This way, we were able to show that the relative
complexity of objective and subjective causal relations also plays a role in
language comprehension development – an aspect of causality representation
that was previously unexplored in language acquisition studies. We based
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our result on a preferential looking eye-tracking experiment, which we
designed to measure children’s sensitivity to the objective-subjective
distinction. Our methodology has a number of important advantages that
render it a suitable candidate for follow-up research.
A major advantage of comprehension research is that it allows us to
investigate the development of young children with very little (or no)
language production skills. So far, our knowledge of children’s development
of the objective-subjective distinction has been based on children’s production
of causal connectives (which emerged around 2;3-3;0). Comprehension
research is not restricted by the age limits created by causal connective
production, which meant that we could lower the age limit of our test
subjects to two. Since we found that two-year-olds are already able to
identify both types of relations (to some extent), a logical step for future
research would be to lower the age limit further. This may provide further
insights into the age at which children first start to understand causal
relations, and thus, when the linguistic representation of causal relations is
first in place.
By opting for an eye-tracking experiment we can monitor children’s
looking behavior (in our case, the picture selection process) without them
realizing and without burdening them with a specific task. This is in contrast
to other types of comprehension tasks, which require children to overtly
choose a picture. An explicit task may lead children to choose a picture at
random or, in the case of shy children, to refuse to choose a picture at all (cf.
Schmitt & Miller, 2010). In addition, the experimenter may (subconsciously)
influence the children’s performance (cf. Evers-Vermeul & Sanders, 2011).
An additional advantage of eye-tracking research is that the continuous
monitoring of eye movements allows for an analysis of the temporal
relationship between the children’s eye gaze and the verbal cue. This means
that it provides a measure of how much time it takes the children to arrive at
their conclusion. Thus, even when there is no difference between different
age groups as to whether the target picture is recognized, the eye-tracking
record provides an insight in their gaze patterns: we can determine how fast
children recognize the target and to what extent children show an increase in
looks to the target. In contrast, an overt picture selection task only allows for
a ‘yes/no’ interpretation of the data.
For our experiment to work, it was crucial to come up with a design that
tapped into the causal reasoning necessary for the understanding of the
meaning of causal utterances (real-world objective relations versus
evaluative subjective relations). For example, we avoided the inclusion of
items which allowed for a ‘picture to word mapping’. Also, we checked for
word knowledge and used relatively simple and common relations in order to
ensure that we only included relations that children will have come into
contact with. Future research, however, may want to purposely test

Conclusion|177

children’s knowledge of previously unfamiliar relations. This could be
achieved by introducing children to these relations in a training session after
which a preferential looking experiment can assess children’s understanding
of these relations.
Future research may also address different types of causal relations,
such as volitional objective relations, which carry a higher degree of
intentionality than the non-volitional objective relations in the current study.
However, such relations are inherently based on action (movement), which
makes it difficult to capture them in a single picture. Therefore, a design
based on short action videos might be a more suitable way to investigate the
comprehension of this type of objective relation.
In order to obtain an even larger window on the cognitive
categorizations of causality, it may be interesting to consider children’s
development of other types of causal relations. The focus of the current study
has been on the causal categories that have proven to be relevant for
subjectivity in discourse: objective (volitional content, non-volitional content)
and subjective (speech act and epistemic) relations. However, the use of these
categories is not universal; other research fields use different categorizations
to describe and ‘cut up’ causality. For example, in the field of developmental
psychology, researchers describe children’s comprehension and production of
causality in terms of psychological, physical, biological, social-conventional,
magical, and behavioral causality (Gopnik & Schulz, 2007; Hickling &
Wellman, 2001). Exploring children’s development of these different types of
causality may lead to interesting discussions into their relevance for
language acquisition. To what extent do they overlap with the domains used
in the current study? And is it possible to describe them in terms of cognitive
complexity? At first glance, the categories seem to overlap: physical and
biological causality seem to be similar to content relations (relations in the
world), and magical and psychological causality seem to overlap with
epistemic relations (relations in the speaker’s mind). However, a brief
exploration of some of the causal relations produced by the children in the
current study shows that the different causal domains (following Sweetser,
1990) can feature in almost every causal category distinguished by Hickling
and Wellman (2001). For instance, the volitional content relation in (8), the
non-volitional content relation in (9), and the epistemic relation in (10) may
all classify as examples of biological causal relations. Biological causality
refers to “uniquely animate […] processes or properties and often entail
causal devices relevant to ecologically significant phenomena like growth,
nutrition, reproduction, or illness” (Hickling & Wellman, 2001, p. 671). As a
result, we must conclude that the overlap between the two categorizations is
limited. In contrast to the current study, speaker involvement (subjectivity)
does not seem to play a role in this alternative categorization. In addition,
Hickling and Wellman report very few developmental differences between
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different age groups, suggesting that their categorization does not define
differences in complexity.
(8)

(Abe, 3;00.16 / Situation: Abe has a squirt gun)
Father:
What are you going to squirt with it when you get water?
Abe:
Plants, because plants are thirsty.
(9) (Shem, 3;00.05)
He’s so fat because there’s uh baby inside.
(10) (Abe, 3;02.21)
Abe:
He's a fat doctor.
Mother:
How can you tell he's fat?
Abe:
Because he has a beard on.
Father:
People who are fat have beards?
Abe:
Yeah people who are fat have beards.
Mother:
Or do you think that he looks fat because he has big
cheeks?
Even though exploring other categorizations of causality may be
fruitful, we would mainly encourage further research on the importance of
categorizations in terms of subjectivity. In line with previous research, which
showed that subjectivity is relevant for the linguistic categorization and
processing of causal relations (cf. Sanders & Sweetser, 2009), we show that
subjectivity is also cognitively relevant for the acquisition of causal relations.
For both the production and comprehension of these relations, we find that
the order in which these relations develop reflects their relative complexity.
Future research may build on these findings in order to provide converging
evidence on the relevance of the categorization of causal relations in
discourse. In particular, eye-tracking experiments investigating the
comprehension of causal relations seem to be a promising research avenue.
7.2.3 Data analysis
In the field of language acquisition we have become accustomed to language
development studies that provide a longitudinal perspective by dividing data
into developmental stages. Current trends in the field, however, open up new
possibilities to investigate children’s language development. In the current
study we made use of a new statistical approach to investigate our
longitudinal data: growth curve analysis. Growth curve analysis is
particularly suitable for investigating dense longitudinal data, from eyetracking trials to spontaneous language corpora. In our study, the growth
curve analyses were conducted by means of a multilevel logistic regression.
When performing a regression analysis of nested data (which is almost
always the case) it is important to take a multi-level approach to the data. A
multi-level approach takes into account the fact that there is variance within
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children (they change as they grow older) and between children (children
within the same language). Thus, it takes into account correlations among
numerous features of the data (Quené & Van den Bergh, 2004, 2008). An
important advantage of this approach is that it allows for missing data
and/or lack of fixed occasions (e.g. missing eye-tracking trials). This way,
individuals may vary in the number of occasions as well as in the timing of
occasions (e.g. spontaneous language recordings taken at different ages and
intervals). In fact, a multi-level approach is ideal for assessing individual
differences between children. This quality proved to be particularly useful for
the current study, as it allowed us to illustrate that there are many
individual differences between children (see Chapter 3 and 4). This way, we
were able to present a qualitative assessment of quantitative data (e.g. Leo’s
growth curves in Chapter 2).
In our study we opted for a multi-level logistic regression analysis,
which means that we characterized our dependent variable as dichotomous:
absence versus presence of the connective (in eye-tracking: absence versus
presence of look to the target). As a result, we modeled the probability that a
connective occurred in a recording. Hence, the analysis does not provide any
details about the number of connectives that occur in a recording. A logistic
regression analysis is particularly suitable for linguistic phenomena that are
optional, like connectives, because it circumvents the question as to how
often a connective should ‘normally’ be used. This does not mean that a
logistic regression analysis is not suitable for other linguistic phenomena. On
the contrary, it can be applied to a wide array of linguistic (and nonlinguistic) items.
An important advantage of a multi-level logistic regression is that it
circumvents issues that a standard (non-logistic) linear regression has. For
example, a linear regression analysis rests on the assumption that the data
are normally distributed (i.e. the 95% confidence interval is the sample mean
plus or minus two standard deviations). However, if the data is skewed, the
resulting confidence interval will have the wrong coverage probability: the
variance will exceed the possible range from 0 to 1. A logarithmic
transformation of the data will circumvent this issue, ensuring that the
variance remains between 0 and 1. A logarithmic transformation is
particularly useful for datasets with values at the extremes, because it
reduces the impact of these extremes while keeping the original proportions
of the dataset intact.
An advantage of a multilevel logistic regression analysis is that it can
take time as an independent continuous variable. Time may denote the
duration of an eye-tracking trial in seconds or the child’s age in days. By
taking time as an independent continuous variable, it is possible to take into
account every single available data point in the analysis. As a result, we
were able to provide a detailed account of the child’s connective development
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(growth curve analysis), or attention span (eye-tracking) over time. Although
our approach is the most suitable way to approach continuous data, its use is
far from widespread, at least, in the area of child language development. In
fact, many studies still group their corpora into age in months, or their eyetracking trials into chunks of 0.5 seconds. Our study shows that arbitrarily
cutting up developmental data is unnecessary, as a multilevel logistic
regression analysis leads to more accurate and equally interpretable results.
A multi-level logistic regression analysis statistically models the
development of a particular phenomenon – in our case, connective
development – which means that it can take into account the effects of
multiple (hypothesized) predictors of development, such as the child’s age,
parental input, mean length of utterance, vocabulary size, IQ, number of
siblings, etcetera. In the current study we used age (time) and parental input
as predictors, but we also used word count as a predictor. More specifically,
we added word count as a covariate. This means that we included word count
in the regression model in order to partial out any influence word count may
have on connective development. As a result, the growth curves showed the
full effects of parental input and age as if the word count remained constant
over time (children aged 500 days have the same word count as children age
1500 days). Although this approach suited our goals, it would still be
interesting to see what the full effects of word count are. Such an analysis
would provide a fair portrayal of the development of word count over time,
and show how this affects the connective development of talkative as opposed
to quiet children.
The current study showed that growth curve analysis produces
interpretable results. Our analyses allowed for an investigation into the
development of different types of connective use and causal domains.
Moreover, the growth curves visualized the speed of development and
parent-child interaction. Overall, growth curve analysis is a sophisticated
methodology: it is suitable for large amounts of data extracted from language
corpora, but also for data derived from eye-tracking experiments. Studies
interested in any development of some kind – within the space of ten
seconds, or over the course of several years – should consider the possibilities
it offers before resorting back to dividing data into developmental stages and
basing conclusions on a handful examples.
7.3 Conclusion
Our investigation of children’s causal connective development revealed that
parental input and cognitive complexity both play an important role during
language acquisition. We showed that parental connective input itself and
parental scaffolds in the shape of why-questions influence connective
acquisition. We also showed that the relative cognitive complexity of
different types of causal relations affects the order in which these relations
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develop. However, these findings are not unrelated. In fact, they are
intertwined as parental scaffolding inherently combines effects of input with
effects of cognitive complexity (parents adapt the complexity of their input to
their child’s cognitive abilities during question-answer routines). In addition,
we find that the type of why-question (the causal domain of the whyquestion) affects the order in which children acquire different types of causal
relations.
However, is it at all possible to filter out, or disentangle, effects of input
from effects of complexity? The reciprocity between input and complexity
suggests that the one cannot function without the other. This certainly seems
to be the case for the acquisition of the causal connective because and its
German and Dutch counterparts (for which explicit scaffolding by means of
why-questions plays such an important role). And we expect the tight
interaction between input and complexity to play a role in the acquisition of
many more linguistic phenomena than just that of causal connectives.
Despite dealing with an intricate system of language development, our
analyses enable us to draw a timeline along which causal connective
acquisition develops. In Figure 1 we present a tentative model of causal
connective acquisition for which we can identify roughly four stages of
development (A-D). These stages are cumulative in nature, which shows that
connective acquisition is a continuous process: in each stage children acquire
a ‘skill’ (e.g. independent production of connectives) while continuing to
develop their competence in previously acquired ‘skills’ (e.g. comprehension
of causal relations).
(1) Children start out by developing an understanding of causality in
which their comprehension of objective (content) causality develops ahead of
subjective (epistemic) causality – a process during which we propose
children’s understanding of ‘intentionality’ plays an important role. The
children in our comprehension study were two years old, an age at which we
find that parents already provide independent connective input (our corpus
data do not go back far enough to show exactly when parents start to provide
connective input, hence the dotted lines in Figure 1). Although parental
independent use does not appear to function as a scaffold, we suggest that
children are sensitive to the input in this phase – in the sense that it has a
‘long-term’ effect on the children’s connective production. Vice versa, it may
also be possible that children’s earliest comprehension of causal relations
leads parents to provide connective input. Yet, our data do not allow us to
draw any conclusion about such an early interaction (hence the dotted arrow
symbolizing the interaction between parents and children in Figure 1).
(2) Later, parents start to scaffold their children’s causal connective use
by asking why-questions that take into account their children’s cognitive
abilities: parents start out with implicit why-questions and later ask the
more difficult why-questions with propositional content. Children first give
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inappropriate responses to these why-questions, but soon show an increase
in appropriate answers, even though their answers do not yet contain a
causal connective. In turn, parents scaffold their children’s answers by
reformulating their answers, answering the question themselves, or by
repeating the question. It is possible that the first parental why-questions
are triggered by children’s comprehension of causal relations, although our
research was not detailed enough to support this claim.

PARENTS

CHILDREN

1

Independent connective use

Comprehension of causal relations
(objective < subjective)

2

Independent connective use
+
Why-questions
(implicit < given)
+
Feedback on children’s responses

Comprehension of causal relations
+
Appropriate responses to
why-questions
without connectives

3

Independent connective use
+
Why-questions
+
Feedback on children’s responses
(decrease)

Comprehension of causal relations
+
Elicited connective use
+
Independent connective use
(volitional content < non-volitional
content < speech act / epistemic)

4

Independent connective use
+
Why-questions
+
Feedback on children’s responses
(decrease)
+
Elicited connective use

Comprehension of causal relations
+
Elicited connective use
+
Independent connective use
+
Why-questions

TIME

Figure 1. Tentative model of causal connective acquisition.

(3) In due course, children start to include causal connectives in their
responses to why-questions. Around the same time, they begin to produce
connectives independently; this independent use develops at a slower rate
than the elicited use. As children become more competent at producing
connectives, parents start to withdraw their scaffolding of their children’s
answers to why-questions. Within children’s development of causal
connectives, we distinguish between connectives in different causal domains.
We find that children’s use of causal domains develops in an order that
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corresponds to their relative complexity: volitional content < non-volitional
content < speech act / epistemic. This order corresponds to the order in which
children first comprehend objective and subjective relations.
(4) Finally, children’s interest in causality leads them to ask their own
why-questions, resulting in an increase in parental elicited use. In turn, the
parental elicited use functions as parental input for children’s connective
use. Importantly, this ‘final’ stage does not solely consist of the interaction
between children’s why-questions and parents’ elicited use. In fact, parental
input in the form of independent use continues throughout children’s
connective development, just like parental why-questions. Similarly,
children’s comprehension of causal relations does not freeze once they can
use connectives. Rather, we suggest that their knowledge of causal relations
continues to develop. This is in line with the finding that primary school
children still show development in their use of connectives in different causal
domains (Spooren & Sanders, 2008; Piaget, 1969). The fact that we propose a
tentative model of causal connective acquisition indicates that there are still
a number of unresolved issues that require further research. For example,
additional research may investigate the exact mechanisms underlying the
interaction between input and complexity, or focus on the comprehension of
different uses of causality. We have shown that growth curve analysis and
eye-tracking research promise to be useful tools for investigating these
issues. We look forward to cross-linguistic work and new areas of
investigation, bringing together experimental and corpus data. We expect
future research to provide converging evidence on the relevance of input and
complexity for children’s development of causal relations in discourse and of
many other linguistic phenomena.
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Samenvatting in het Nederlands
De verwerving van causale connectieven:
De rol van ouderlijke input en cognitieve complexiteit
1. De ontwikkeling van causale connectieven
Tijdens de taalontwikkeling leren kinderen niet alleen maar hoe ze zinnen
kunnen maken, maar ook hoe ze verbanden tussen zinnen kunnen leggen.
Door verbanden tussen zinnen te leggen, leren kinderen ‘teksten’ te bouwen:
een discourse. Eén soort verband dat kinderen onder de knie moeten krijgen
is causaliteit. Causale coherentie tussen zinnen kan worden uitgedrukt door
causale connectieven zoals omdat en dus. Kinderen moeten bijvoorbeeld
leren om oorzaak-gevolg relaties tussen gebeurtenissen in de wereld uit te
drukken, zoals Abe in (1), of om een bewering-argument relatie uit te
drukken, zoals in (2).
(1)

(2)

(Abe, 3;05.03)
I’m starting to get hot because my jacket is so warm.
‘Ik begin het heet te krijgen omdat mijn jas zo warm is.’
(Abe, 3;05.13 / Situatie: praat over zijn tenen)
It’s littlest because it has a little toe nail.
‘Deze is het kleinst omdat het een kleine teennagel heeft.’

In dit proefschrift staat de verwerving van dit soort causale
connectieven centraal. Er zijn in het verleden al diverse onderzoeken gedaan
naar de verwerving van causale connectieven (bijv. Bloom, Lahey, Lifter &
Fiess, 1980; Braunwald, 1997; Eisenberg, 1980). Deze laten zien dat Engelse
kinderen rond 2;06 voor het eerst causale relaties tussen uitingen gaan
markeren met een connectief. Voor die tijd laten kinderen relaties impliciet.
Maar wat gebeurt er eigenlijk na dit allereerste connectiefgebruik? Het
is onwaarschijnlijk dat kinderen na het eerste gebruik onmiddellijk in staat
zijn om omdat of because op een volwassen wijze en met een volwassen
frequentie te produceren. Om een beter beeld te krijgen van de ontwikkeling
ná het eerste gebruik, richt dit proefschrift zich op het verloop van de
connectievenverwerving. Dit betekent dat verwerving niet wordt benadert in
termen van ‘niet verworven’ of ‘verworven’ na een aha-moment, maar als een
proces waarin kinderen connectieven geleidelijk op een volwassen manier
leren gebruiken. Dit longitudinale perspectief komt maar beperkt aan bod in
eerdere onderzoeken. Er zijn slechts een paar studies die hebben onderzocht
hoe de ontwikkeling van causale connectieven verder verloopt (bv.
Braunwald, 1997; Kyratzis, Guo & Ervin-Tripp, 1990). Een nadeel van deze
studies is dat ze data van kinderen groeperen op basis van leeftijd in jaren of
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maanden waardoor ontwikkeling slechts globaal (stapsgewijs) kan worden
bekeken. Dit proefschrift streeft dan ook naar een gedetailleerder overzicht
van taalontwikkeling. Hiervoor wordt optimaal gebruik gemaakt van de
beschikbare data: in plaats van data te groeperen, nemen we elk datapunt
apart mee in de analyse. Door bijvoorbeeld elk voorkomen van het connectief
omdat op een tijdslijn te plaatsen, kan de ontwikkeling van het omdatgebruik van een kind nauwkeurig in kaart worden gebracht.
Om de connectiefontwikkeling van kinderen te bestuderen, maken we in
dit proefschrift (voornamelijk) gebruik van corpora uit de CHILDESdatabase (MacWhinney, 2000). Deze corpora bevatten grote hoeveelheden
data – zoals alle voorkomens van omdat uit soms wel 500 opnames – die
geanalyseerd worden met behulp van een groeicurve-analyse (Goldstein,
1979). Door groeicurve-analyse toe te passen op longitudinale kindertaalcorpora is het mogelijk taalontwikkeling statistisch te modelleren. Het
resultaat van deze analyses wordt geïllustreerd met groeicurves, grafieken
waarin de mate van ontwikkeling wordt uitgezet tegen de tijd.
Groeicurve-analyse is niet alleen een nuttige methode om de
connectiefontwikkeling van kinderen in kaart te brengen, het is ook een
instrument dat gebruikt kan worden om factoren te onderzoeken die deze
ontwikkeling kunnen beïnvloeden. Dit proefschrift richt zich op twee
factoren die het taalontwikkelingsproces zouden beïnvloeden: ouderlijke
input (Tomasello, 2006) en complexiteit van de causale relatie (Brown, 1973).
Het doel is om aan te tonen of en hoe deze factoren een rol spelen bij de
verwerving van causale connectieven. In de volgende paragrafen worden
deze factoren kort toegelicht en de belangrijkste bevindingen samengevat.
Tot slot streeft dit proefschrift ook naar een cross-linguïstisch
perspectief. Niet alleen de verwerving van het Nederlandse omdat, maar ook
naar dat van het Duitse weil en het Engelse because worden geanalyseerd.
Vanuit het idee van ‘convergerende evidentie’ wordt verwacht dat de
combinatie van een vernieuwende longitudinale aanpak en een crosslinguïstisch perspectief de theorievorming aangaande input en complexiteit
zal sterken.
2. De invloed van ouderlijke input
2.1 Effecten van ouderlijke connectiefinput
Steeds meer onderzoeken benadrukken het belang van ouderlijke input
tijdens de taalontwikkeling van een kind (Behrens, 2009; Diessel, 2004). De
gedachte is dat de hoeveelheid en het type input invloed hebben op het
verloop van de verwerving. Eerder onderzoek heeft met geclusterde data
aangetoond dat ouderlijke input ook een rol speelt tijdens de
connectiefverwerving (Diessel, 2004). In dit proefschrift is onderzocht of dat
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ook het geval is wanneer een gedetailleerdere analyse wordt toegepast op een
groot longitudinaal corpus.
RQ1

Wordt de connectiefontwikkeling van kinderen beïnvloed door
ouderlijke connectief-input?

Deze eerste onderzoeksvraag (RQ1) is onderzocht door middel van een
groeicurve-analyse van de connectiefontwikkeling van een Duitse jongen
(Hoofdstuk 2). Preciezer gezegd, door middel van groeicurve-analyses is
onderzocht of de leeftijd van het kind, de kortetermijninput (de input binnen
één opname) en de langetermijninput (de cumulatieve input) de ontwikkeling
van de Duitse connectieven aber (maar), damit (zodat), und (en), weil
(omdat), and wenn (toen) beïnvloeden. De resultaten lieten zien dat alle
factoren significant bijdragen aan de connectiefontwikkeling. Bovendien
gaven de bijbehorende groeicurves aan dat de invloed van ouderlijke input
niet continu is: elk connectief heeft periodes van veel en periodes van weinig
invloed.
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Figuur 1. Kans op voorkomen van aber.

Zoals Figuur 1 laat zien voor het connectief aber, werden periodes met
veel ouderlijke input gekarakteriseerd door pieken en dalen in de groeicurve.
Deze pieken en dalen werden in verband gebracht met kortetermijneffecten
(Hoofdstuk 2). Hierdoor was het mogelijk om periodes te identificeren waarin
kinderen extra gevoelig zijn voor de hoeveelheid ouderlijke input (voor aber
grofweg tussen de 750 en 900 dagen). Maar wat houdt deze gevoeligheid
precies in? Een voor de hand liggend antwoord op deze vraag is dat
kortetermijneffecten het resultaat zijn van imitaties, zoals in (3). Verder
onderzoek liet echter zien dat dit niet plausibel is omdat kinderen hun
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ouders maar zelden direct imiteren (Hoofdstuk 3). Ditzelfde onderzoek liet
zien dat er ook geen sprake is van een omgekeerde correlatie waarbij ouders
hun kinderen imiteren, zoals in (4).
(3)

(4)

(Nina, 2;02.28)
Moeder:
Is Heidi a big dog or a little dog?
‘Is Heidi een grote hond of een kleine hond?’
Nina:
Little dog.
‘Kleine hond.’
Moeder:
He's a little tiny dog, isn’t he? And when he sees Nina, he
goes running up to Nina, doesn’t he? Because he loves
Nina.
‘Hij is een kleine hond, he? En als hij Nina ziet, rent hij
tegen Nina op, of niet? Omdat hij van Nina houdt.’
Nina:
Because he loves Nina.
‘Omdat hij van Nina houdt.’
(Simone, 2;06.23)
Onderzoeker: Kann denn der Tobias schon Fisch essen?
‘Kan Tobias al vis eten?’
Simone:
Nein.
‘Nee.’
Onderzoeker: Warum kann der noch nicht Fisch essen?
‘Waarom kan hij nog geen vis eten?’
Simone:
Weil der noch kein Zähne hat.
‘Omdat hij nog geen tanden heeft.’
Onderzoeker: Weil er noch keine Zähne hat.
‘Omdat hij nog geen tanden heeft.’

Behalve effecten van kortetermijninput waren er ook effecten van
langetermijninput. Kinderen zijn dus al vanaf het begin van hun
taalontwikkeling gevoelig voor het connectiefgebruik van hun ouders, ook al
zijn ze nog niet in staat om het connectief in kwestie te produceren (cf.
Abbot-Smit &Tomasello, 2006; Tomasello, 2000a).
Tot slot liet de groeicurve-analyse zien dat de connectiefontwikkeling
ook beïnvloed wordt door leeftijd: naarmate het kind ouder wordt, wordt de
kans dat hij een connectief produceert groter. Dit is gerelateerd aan het
toenemen van cognitieve vaardigheden (het kind kan steeds complexere
begrippen aan). De groeicurves (zie Hoofdstuk 2) laten dit goed zien: het
cognitief minst complexe connectief und ontwikkelt zich sneller dan het
complexere damit.
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2.2 Effecten van scaffolding
Effecten van ouderlijke input hoeven niet onafhankelijk te zijn van
leeftijdseffecten. Het is natuurlijk mogelijk dat ouders hun input aanpassen
aan de cognitieve vaardigheden van hun kind. Het is bijvoorbeeld logisch om
aan te nemen dat ouders het relatief makkelijke connectief en, maar niet het
complexe desalniettemin, zullen gebruiken in gesprek met hun jonge kind.
Dit is een vorm van audience design: ouders zullen het connectief alleen
maar gebruiken als hun kind het aankan. Wanneer ouders audience design
toepassen, zal de input dus veranderen naarmate hun kind ouder wordt.
Een specifieke vorm van audience design is scaffolding. Bij scaffolding
wordt de ouderlijke input gekenmerkt door een geleidelijke toename in
complexiteit. Hierdoor motiveren ouders hun kind om steeds moeilijkere
woorden en constructies te gebruiken. In dit proefschrift is onderzocht of
ouders gebruik maken van scaffoldingtechnieken om het omdat-, because- of
weil-gebruik van hun kinderen te motiveren. De tweede onderzoeksvraag
(RQ2) onderzocht twee manieren waarop scaffolding plaats kan vinden: via
verschillende soorten connectiefgebruik (Hoofdstuk 3) en via ouderlijke
waarom-vragen (Hoofdstuk 4).
RQ2

Is er bij connectievenverwerving sprake van ouderlijke scaffolding
door het stellen van waarom-vragen en/of door het demonstreren
van verschillende soorten connectiefgebruik?

We hebben eerst gekeken naar de ontwikkeling van drie verschillende
soorten connectiefgebruik – imitaties (zoals (3)), uitgelokt gebruik (zoals (4)),
en onafhankelijk gebruik (spontaan connectiefgebruik dat niet onder
imitaties of uitgelokt gebruik valt zoals (1)) – van Duitse en Engelse
kinderen en hun ouders. Resultaten lieten zien dat Duitse en Engelse
kinderen dezelfde ontwikkeling doormaken: hun connectiefgebruik neemt
geleidelijk toe waarbij het door waarom-vragen uitgelokte gebruik sneller
toeneemt dan het onafhankelijke gebruik.
Ouders ondersteunen deze ontwikkeling echter niet door hun
onafhankelijk gebruik aan te passen aan de taalontwikkeling van hun kind.
Integendeel: het ouderlijke onafhankelijk gebruik bleef juist constant.
Uitgelokt gebruik speelt wél een belangrijke rol tijdens de connectiefontwikkeling van kinderen: er is sprake van ouderlijke scaffolding door het
stellen van waarom-vragen. De studie van Engelse en Nederlandse waaromvragen liet zien dat ouders deze vragen beginnen te stellen vóórdat kinderen
zelf causale uitingen produceren. Bovendien bleek dat het aantal en de
complexiteit van de waarom-vragen toeneemt naarmate kinderen ouder
worden en behendiger worden in het beantwoorden van deze vragen – de
typerende kenmerken van scaffolding (Hoofdstuk 4). Scaffolding door middel
van ouderlijke waarom-vragen heeft een domino-effect: doordat kinderen
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veel oefenen met uitgelokt gebruik krijgen ze het zelfvertrouwen om
connectieven onafhankelijk te gebruiken en om zelf waarom-vragen te
stellen. Hierdoor laten ouders op hun beurt ook uitgelokt gebruik zien.
Uiteindelijk zijn kinderen dus zelf verantwoordelijk voor een gedeelte van
hun input.
Scaffolding door ouderlijke waarom-vragen motiveert weliswaar het
connectiefgebruik van kinderen, maar leidt ook tot causale uitingen waarbij
het connectief afwezig blijft. Het onderzoek naar de reacties van ouders op
het antwoord van hun kind tijdens vraag-antwoord-routines (Hoofdstuk 4)
liet zien dat ouders met het stellen van een waarom-vraag doelen op een
causaal antwoord, maar dat ze daarbij weinig interesse hebben in de
aanwezigheid van een (correct) connectief. Ouders zijn geïnteresseerd in het
vaststellen van het daadwerkelijke begrip van de causale coherentierelatie
(Sanders, Spooren & Noordman, 1992), en niet zozeer in de cohesie (Halliday
& Hasan, 1976) die tot stand komt door linguïstische markeerders (cf.
Sanders & Pander Maat, 2006).
Ouders bleken in hun reactie op het antwoord van hun kind het type
reactie aan te passen aan het vermogen van hun kind om causale
antwoorden te geven. Wanneer hun kind bijvoorbeeld geen antwoord gaf op
een waarom-vraag stellen ouders de vraag opnieuw of geven ze zelf antwoord
op de vraag. De verwachting was dat de noodzaak voor scaffolding (in de
vorm van een herhaalde vraag, het verbeteren van het antwoord, of het
voorzeggen van een antwoord) zou verdwijnen naarmate kinderen in staat
zijn om adequaat antwoord te geven op waarom-vragen. Dit bleek inderdaad
het geval te zijn voor de Engelse kinderen. Voor de Nederlandse kinderen
was dit echter niet zo: Nederlandse ouders bleven de antwoorden van hun
kinderen gedurende de hele opnameperiode ondersteunen, ook al gaven de
Nederlandse kinderen evenveel (inhoudelijk) adequate antwoorden als de
Engelse kinderen.
Waarom bleven Nederlandse ouders hun kinderen dan ondersteunen?
Uit de groeicurves van het connectiefgebruik van de Nederlandse en Engelse
kinderen (zie Hoofdstuk 4) bleek dat Nederlandse kinderen nauwelijks
omdat gebruikten (slechts zes van de elf Nederlandse kinderen gebruikte een
enkele keer omdat), terwijl Engelse kinderen juist steeds vaker because
gingen gebruiken in hun antwoorden. Het lijkt dus alsof het schamele
connectiefgebruik van de Nederlandse kinderen ertoe leidt dat hun ouders
ondersteuning blijven bieden. Dus ondanks het feit dat deze scaffolds niet
gericht zijn op connectiefgebruik, zijn Nederlandse ouders wel degelijk
gevoelig voor de afwezigheid van omdat in de antwoorden van hun kind (voor
conclusies over cross-lingïstische verschillen zie paragraaf 4).

Samenvatting|203

3. De complexiteit van causale relaties
3.1 De productie van verschillende soorten causale relaties
De taalontwikkeling van kinderen wordt beïnvloed door de inherente
complexiteit van woorden en grammaticale constructies (Clark, 2003; Clark
& Clark, 1977; Piaget, 1969). Eenvoudig gezegd betekent dit dat makkelijke
items eerder worden verworven dan complexe items. Voor de verwerving van
connectieven is het mogelijk om op basis van de inherente complexiteit van
het connectief een verwervingsvolgorde vast te stellen. Zo heeft eerder
onderzoek aangetoond dat kinderen het minst complexe connectief en eerder
verwerven dan het cognitief complexere omdat (Bloom et al., 1980; EversVermeul & Sanders, 2009).
De verschillen in complexiteit bestaan niet alleen tussen verschillende
soorten coherentierelaties (additief en versus causaal omdat) maar ook
binnen één soort relatie. In dit proefschrift is onderzocht of de inherente
complexiteit van verschillende soorten causale relaties de ontwikkelingsvolgorde van deze relaties kan verklaren. Causale coherentierelaties kunnen
op verschillende manieren worden ingedeeld (zie Sanders, 1997; Sanders &
Spooren, 2009). Dit proefschrift richt zich op twee soorten categorisaties: de
indeling in objectieve en subjectieve causaliteit (Pander Maat & Sanders,
2000, 2001) en de indeling in domeinen (Sweetser, 1990).
Het gebruik van because in (5) markeert de relatie tussen een gevolg en
een oorzaak. Het gebruik van because in (6) markeert de relatie tussen een
bewering en een argument. Beide relaties zijn causaal, maar het soort
causaliteit dat ze aanduiden is verschillend. Het voorbeeld in (5) is een
objectieve relatie: de causaliteit bevindt zich in de realiteit (buiten de talige
werkelijkheid). Het voorbeeld in (6) is een subjectieve relatie: de causaliteit is
een redenering die zich bevindt in het hoofd van de spreker.
(5)

(6)

(Shem, 3;00.05)
He’s so fat because there’s uh baby inside.
‘Hij is zo dik omdat er een baby inzit.’
(Nina, 3;00.10)
He’s a baby because he goes in a stroller.
‘Hij is een baby want hij gaat in een kinderwagen.’

De domeintheorie van Sweetser (1990) deelt causale relaties op een
vergelijkbare manier in. Volgens Sweetser kunnen causale relaties
uitgedrukt worden in drie verschillende domeinen: content, epistemisch, of
speech-act. Content-relaties beschrijven een relatie waarin een gebeurtenis
een andere gebeurtenis veroorzaakt in de wereld, en zijn dus vergelijkbaar
met objectieve relaties. Epistemische relaties beschrijven de redenering van
de spreker (zoals in (6)). Speech-act-relaties beschrijven relaties op het
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niveau van illocutie. In (7) geeft Nina bijvoorbeeld een argument voor haar
speech-act don’t touch these things. Epistemische en speech-act-relaties zijn
vergelijkbaar met subjectieve relaties.
(7)

(Nina, 3;01.04 / Situatie: Nina heeft een tasje met plastic bloemen)
Don’t touch these things, because very important flowers.
‘Deze dingen niet aanraken, want erg belangrijke bloemen.’

In dit proefschrift wordt Sweetsers (1990) indeling verfijnd door
content-relaties onder te verdelen in non-volitionele en volitionele contentrelaties (cf. Pander Maat & Sanders, 2001). In volitionele relaties spelen
intenties een rol, zoals in (8). In dit voorbeeld is de relatie gebaseerd op Abes
intentie de kaarten op te pakken. Non-volitionele relaties zijn gebaseerd op
fysieke causaliteit waarvan de effecten worden veroorzaakt door materiële
processen, zoals in (5). In dit voorbeeld is de causale relatie gebaseerd op de
wereldkennis dat baby’s je buik laten groeien (ook al lijkt Shem het hier te
hebben over een man, in plaats van een vrouw).
(8)

(Abe, 3;04.08 / Situatie: er liggen kaarten op de grond)
I’m picking up mine because I want you to be happy.
‘Ik pak die van mij op omdat ik wil dat je blij bent.’

Voordat er voorspellingen gedaan kunnen worden over de verwervingsvolgorde van de verschillende soorten causale relaties is eerst vastgesteld
hoe deze relaties zich tot elkaar verhouden wat hun complexiteit betreft. De
relatieve complexiteit van de relaties is vastgesteld aan de hand van
verschillende bronnen: online tekstverwerkingsstudies (Traxler, Bybee &
Pickering, 1997), theorieën over de mate van betrokkenheid van de spreker
(Sanders, Sanders & Sweetser, 2009), en ideeën uit de ontwikkelingspsychologie over het begrijpen van intenties (Tomasello & Rakoczy, 2003).
Deze bevindingen zijn vervolgens gebruikt om een verwervingsvolgorde te
voorspellen (waarin de minst complexe relatie het eerst wordt verworven),
zie (9).
(9)

RQ3

Voorspelde verwervingsvolgorde
a. Objectief < Subjectief
b. Volitioneel < Non-volitioneel < Speech-act < Epistemisch
Wordt de productie van verschillende soorten causale relaties
bepaald door de relatieve complexiteit van deze relaties?

Nadat de relatieve complexiteit van deze relaties was vastgesteld, kon
de derde onderzoeksvraag (RQ3) nader worden onderzocht. Met een
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groeicurve-analyse is de ontwikkeling van Engelse en Duitse kinderen voor
elk van de vier domeinen (in (9b)) in kaart gebracht. Hiervoor is zowel het
onafhankelijke als het uitgelokte gebruik van het Engelse because en het
Duitse weil onderzocht. Het uitgelokte gebruik werd apart geanalyseerd
omdat we weten dat ouders het connectiefgebruik van hun kinderen
motiveren door waarom-vragen te stellen (Hoofdstuk 3 en 4) en omdat EversVermeul en Sanders (2011) suggereren dat content-relaties vaker worden
uitgelokt dan speech-act-relaties.
Voor elk van de vier soorten causaliteit bleek er een significant verschil
tussen de ontwikkeling van uitgelokt en onafhankelijk gebruik, vandaar dat
hun verwervingsvolgordes apart werden bekeken. Voor het uitgelokte
gebruik bleek dat de ontwikkeling van alle domeinen significant verschillend
verloopt (zie Figuur 2). Voor het onafhankelijke gebruik bleek echter dat de
ontwikkeling van drie domeinen – non-volitioneel, speech-act en epistemisch
– niet van elkaar te onderscheiden was: alleen de volitionele relaties tonen
een sterkere toename dan de andere domeinen (Figuur 3). Crosslinguïstische verschillen bleven uit.
Een belangrijk resultaat was dat de ontwikkeling van uitgelokt gebruik
vooruit liep op de ontwikkeling van onafhankelijk gebruik. Dit geeft opnieuw
aan dat ouders veel invloed hebben op de connectiefontwikkeling van hun
kinderen (zie ook Hoofdstuk 3). Hieruit volgt de conclusie dat ouderlijke
waarom-vragen de belangrijkste factor zijn in het bepalen van de
verwervingsvolgorde van causale relaties. Het uitgelokte gebruik ontwikkelt
zich namelijk eerder dan het onafhankelijke gebruik. Doordat kinderen al
veel geoefend hebben met het uitgelokte gebruik in elk van de vier domeinen,
laat het onafhankelijke gebruik (bij drie van de vier domeinen) geen
verschillen in de ontwikkeling zien; de ontwikkeling van het domeingebruik
doet zich dus vooral voor in het uitgelokte gebruik. Ouderlijke waaromvragen zijn ook belangrijk omdat de aard van de vraag bepaalt welk causaal
domein uitgelokt wordt en ouders dus (onbewust) sturen welke relatie wordt
uitgelokt. Hierdoor kan ook het onafhankelijke gebruik van kinderen worden
beïnvloed: als een kind veel epistemische antwoorden moet geven dan zal dat
kind epistemische uitingen vaak oefenen en het is goed denkbaar dat het
deze daardoor ook sneller onafhankelijk gaan gebruiken.
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Figuur 2.Geschatte kans op voorkomen van het uitgelokte gebruik van
because en weil in volitionele-content (Vol), non-volitionele-content (Non),
speech-act (SA) en epistemische (Epi) relaties.

Figuur 3. Geschatte kans op voorkomen van het onafhankelijke gebruik van
because en weil in volitionele-content (Vol), non-volitionele-content (Non),
speech-act (SA) en epistemische (Epi) relaties.

We hebben de verwervingsvolgordes van het uitgelokte en
onafhankelijke gebruik vastgesteld aan de hand van de groeicurves in
Figuur 2 en 3. De verwervingsvolgorde van het onafhankelijke gebruik bleek
weinig informatief, omdat de ontwikkeling van drie van de vier domeinen
niet te onderscheiden was. Bovendien is net geconcludeerd dat de
ontwikkeling van het onafhankelijke gebruik werd beïnvloed door de
ontwikkeling van het uitgelokte gebruik.
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De groeicurves van het uitgelokte gebruik leidden wel tot een
verwervingsvolgorde. Deze komt overeen met onze voorspelling in (9a). De
objectieve relaties (volitioneel en non-volitioneel) werden eerder verworven
dan subjectieve relaties (speech-act en epistemisch) (cf. Evers-Vermeul &
Sanders, 2011; Spooren & Sanders, 2008). Verder overlapt deze verwervingsvolgorde wat de objectieve contentrelaties betreft grotendeels met onze
voorspelling in (9b): de volitionele relaties ontwikkelen sneller dan de nonvolitionele relaties. Wat de subjectieve relaties betreft zou op basis van de
groeicurves geconcludeerd moeten worden dat epistemische relaties eerder
worden verworven dan speech-act relaties. Deze conclusie gaat tegen onze
voorspelling in (zie Evers-Vermeul & Sanders, 2011; Kyratzis, Guo & ErvinTripp, 1990). Post-hoc analyses lieten echter zien dat de ontwikkeling van
speech-act relaties in onze corpora wordt onderschat. Deze onderschatting
wordt veroorzaakt door het feit dat speech-act relaties maar zelden worden
uitgelokt (voor meer uitleg zie Hoofdstuk 5.5.2). Het gevolg hiervan is dat we
geen eerlijke vergelijking kunnen maken tussen de ontwikkeling van speechact en epistemische relaties. Doordat we geen onderscheid kunnen maken
tussen deze twee relaties komen wij tot de verwervingsvolgorde in (10).
(10) Volitional < Non-Volitional < Speech-act / Epistemisch
Uit deze verwervingsvolgorde blijkt dat drie categorieën van belang zijn
voor de verwerving van causale relaties: volitioneel content, non-volitioneel
content en subjectief (speech act/epistemisch). Op de kwestie rondom het
onderscheid tussen speech-act en epistemische relaties na laten onze
resultaten zien dat de voorspelde verschillen in complexiteit uitkomen: de
minst complexe relatie wordt eerder verworven dan de meer complexere
relatie. Dit betekent dat intenties inderdaad een belangrijke rol spelen bij
het ontwikkelen van de verschillende typen causaliteit (bv. Tomasello &
Rakoczy, 2003): kinderen leren eerst dat ze zelf intentionele wezens zijn (ikhier-nu acties, volitionele contentrelaties) en later dat er ook nonintentionele gebeurtenissen zijn (perceptie, non-volitionele contentrelaties);
deze basiskennis van causaliteit wordt later uitgebreid tot het complexere
sociale begrip dat andere mensen intenties hebben die kunnen verschillen
van die van het kind (redeneringen, subjectieve relaties).
3.2 Het begrip van verschillende soorten causale relaties
Wanneer de relatieve complexiteit van de verschillende soorten causale
relaties echt een belangrijke rol speelt in de ontwikkeling van deze relaties,
dan zou de verwervingsvolgorde in (10) niet alleen moeten gelden voor de
productie van causale relaties, maar ook voor het begrip van deze relaties. In
de vierde onderzoeksvraag wordt dan ook gekeken naar het eerste begrip van
causale relaties door kinderen (RQ4). Er werd verwacht dat het begrip van
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objectieve relaties eerder ontwikkelt dan het bergip van subjectieve relaties
(zie ook onderzoek naar non-verbaal begrip van causaliteit (bv. Gopnik &
Schulz, 2007; Woodward & Sommerville, 2000)).
RQ4

Wordt het begrip van verschillende soorten causale relaties bepaalt
door de relatieve complexiteit van deze relaties?

In dit proefschrift is deze vraag onderzocht door middel van een
oogbewegingsexperiment dat gebruik maakt van ‘preferential looking’
(Hoofdstuk 6). Met dit experiment hebben we onderzocht in hoeverre tweeen driejarige Nederlandse kinderen de objectieve en subjectieve relaties
tussen plaatjes en gesproken taal begrijpen.
Een experimenteel item in de objectieve conditie werkte als volgt.
Kinderen zien eerst de twee plaatjes in Figuur 4, en horen daarna de verbale
stimulus ‘de beker komt op de grond’. Wanneer kinderen de verbale stimulus
en de relatie tussen deze stimulus en het plaatje begrijpen, zullen ze kijken
naar het targetplaatje (in dit geval het linker plaatje). De causale relatie in
dit voorbeeld is objectief omdat het een oorzaak-gevolg relatie in de realiteit
beschrijft, en dus geparafraseerd kan worden als ‘de situatie dat de beker
valt leidt tot de situatie dat de beker op de grond komt’ (Sanders, 1997).

Figuur 4.Visuele stimulus van een
item in de objectieve conditie.

Figuur 5.Visuele stimulus van een item
in de subjectieve conditie.

Een experimenteel item in de subjectieve conditie werkt op een
vergelijkbare manier. Kinderen zien bijvoorbeeld eerst de twee plaatjes in
Figuur 5, en horen daarna de verbale stimulus ‘de man is sterk’. Kinderen
zullen naar het targetplaatje (hier het rechterplaatje) kijken als ze de relatie
tussen de verbale stimulus en het plaatje begrijpen. In het geval van
subjectieve relaties moeten ze een subjectieve relatie construeren in de vorm
van een bewering-argument-relatie die zich bevindt in het hoofd van de
spreker, en niet zichtbaar is in de realiteit. De subjectieve relatie kan
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geparafraseerd worden als ‘de situatie dat de man een stoel vast heeft leidt
tot mijn conclusie dat de man sterk is’ en niet met de objectieve parafrase ‘de
situatie dat de man een stoel vast heeft leidt tot de situatie dat de man sterk
is’.
De verwachting was dat tweejarigen moeite zouden hebben met
subjectieve relaties, maar niet met objectieve relaties, en dat driejarigen
zowel subjectieve als objectieve relaties zouden kunnen identificeren. Een
extra conditie waarin de relatie tussen de plaatjes en gesproken taal niet
causaal was (‘de beker valt’ en ‘de man heeft een stoel vast’) diende ter
controle van de taakmoeilijkheid. Verder werd als extra controle ook een
groep volwassenen getest. De resultaten voor de niet-causale conditie lieten
zien dat alle leeftijdsgroepen even goed in staat waren om het plaatje en de
gesproken tekst te matchen waardoor geconcludeerd mag worden dat de taak
niet te moeilijk was voor de kinderen.
De resultaten voor de objectieve conditie (‘de beker komt op de grond’)
bevestigden onze verwachtingen: de tweejarigen en de driejarigen deden het
even goed. Ook de resultaten van de subjectieve conditie bevestigden onze
verwachtingen: hoewel beide leeftijdsgroepen de relatie tussen het juiste
plaatje en de gesproken tekst identificeerden, deden de driejarigen dit sneller
en met meer blikken op het plaatje dan de tweejarigen. In beide condities
deden de ouders het beter dan de twee- en de driejarigen (ze waren sneller en
keken vaker naar het juiste plaatje).
Het feit dat de ouders het beter deden dan de kinderen laat zien dat de
twee- noch de driejarige kinderen de vaardigheid om causale relaties tussen
plaatjes en gesproken taal te leggen helemaal ontwikkeld hebben. Dit
betekent dat het leren begrijpen van causale relaties een geleidelijk proces
moet zijn – kinderen ontwikkelen langzaam maar zeker een begrip van deze
relaties en worden zo steeds beter in het identificeren van deze relaties.
De snelheid waarmee kinderen het begrip van de verschillende soorten
causale relaties ontwikkelen, wordt beïnvloed door de relatieve complexiteit
van deze relaties. Het feit dat de driejarigen het in de subjectieve conditie
beter doen dat de tweejarigen, maar in de objectieve conditie vergelijkbaar
zijn met de tweejarigen komt overeen met de relatieve complexiteit van deze
relaties. Deze bevinding is verenigbaar met het idee dat kinderen naarmate
ze ouder worden steeds complexere soorten causale relaties kunnen
begrijpen.
4. Cross-linguïstische verschillen
De ontwikkeling van causale connectieven is onderzocht aan de hand van
connectieven uit drie talen: het Engelse because, het Duitse weil, en het
Nederlandse omdat. Deze connectieven zijn conceptueel compatibel omdat ze
achterwaartse connectieven aanduiden (Pit, 2003; Stukker & Sanders, te
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verschijnen). Ze verschillen echter in hun complexiteit, wat de snelheid van
hun verwerving kan beïnvloeden.
Ten eerste verschillen deze connectieven in hun mate van lexicale
competitie. Wanneer er meer lexicale competitie is, zou het connectief
moeilijker te verwerven kunnen zijn. Het Engelse because en het Duitse weil
zijn de standaard connectieven voor het markeren van achterwaartse causale
relaties; ze hebben weinig tot geen lexicale concurrentie (in gesproken taal).
Daarom zouden ze makkelijker te verwerven zijn dan het Nederlandse
omdat, dat te maken heeft met lexicale competitie van het frequente
achterwaarts causale connectief want.
Ten tweede verschillen deze connectieven in hun syntactische
complexiteit. De syntactische configuratie van nevenschikkende deelzinnen
die beginnen met het Engelse because of het Nederlandse want makkelijker
zijn dat die van onderschikkende deelzinnen die beginnen met weil of omdat
(cf. Evers-Vermeul& Sanders, 2009).
In dit proefschrift bracht de vergelijking van de ontwikkeling van
because en die van weil geen cross-linguïstische verschillen aan het licht
(Hoofdstuk 3 en 5). Op basis van deze resultaten is de conclusie dus dat de
gemiddelde verwerving van weil op dezelfde manier verloopt als de
gemiddelde verwerving van because. Dit betekent ook dat de ontwikkeling
van deze connectieven blijkbaar niet beïnvloed wordt door hun relatieve
syntactische complexiteit.
De vergelijking van de ontwikkeling van because en die van omdat in
antwoord op ouderlijke why/waarom-vragen liet wel verschillen zien
(Hoofdstuk 4). De Engelse kinderen ontwikkelden het gebruik van because
sneller dan dat Nederlandse kinderen het gebruik van omdat ontwikkelden.
De bevinding dat Nederlandse kinderen achterlopen kan worden verklaard
vanuit de lexicale competitie tussen want en omdat. Engelse kinderen
hoeven op dit punt niet om te leren gaan met lexicale competitie; hun
gebruik van het connectief because is juist lexicaal gerelateerd aan ander
causaal taalgebruik zoals because of (vanwege) en just because (daarom).
Nederlandse kinderen moeten zowel het lexicale als het syntactische
onderscheid tussen want en omdat leren. Eerder onderzoek naar de
verwervingsvolgorde van deze connectieven heeft laten zien dat het
syntactisch minder complexe connectief want eerder wordt verworven dan
het syntactisch complexere omdat (Evers-Vermeul & Sanders, 2009, 2011).
Lexicale competitie speelt maar een kleine rol in deze verwervingsvolgorde
omdat want en omdat beide vaak voorkomen. Dit betekent dat het verschil in
syntactische complexiteit dus de bepalende factor moet zijn voor de
verwervingsvolgorde van want en omdat, terwijl de factor syntactische
complexiteit geen rol speelt in de verwerving van because en weil. Hieruit
kan geconcludeerd worden dat de syntactische complexiteit alleen maar een
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rol speelt bij de verwervingssnelheid wanneer er een even frequent (of
frequentere) lexicaal connectief meedingt.
5. Conclusie
Dit onderzoek naar de ontwikkeling van causale connectieven heeft laten
zien dat zowel ouderlijke input als cognitieve complexiteit een belangrijke rol
spelen tijdens eerste-taalverwerving. Ouderlijke connectiefinput op zich,
alsmede scaffolding in de vorm van waarom-vragen beïnvloeden de
connectiefverwerving. Tevens is aangetoond dat de cognitieve complexiteit
van de verschillende soorten causale relaties van invloed is op de volgorde
waarin deze relaties worden verworven. Hoewel deze bevindingen niets met
elkaar te maken lijken te hebben, valt er wel degelijk samenhang te
ontdekken tussen effecten van ouderlijke input en effecten van cognitieve
complexiteit. De effecten van scaffolding zijn immers het resultaat van een
combinatie van input en complexiteit: ouders passen de complexiteit van hun
input aan de cognitieve vaardigheden van hun kind aan tijdens vraagantwoord routines. Bovendien toont deze studie aan dat de waarom-vraag
bepalend is voor het type causale relatie dat er uitgelokt wordt en dat deze
de verwervingsvolgorde van de verschillende causale relaties beïnvloedt.
Is het dan wel mogelijk om de effecten van input los te zien van effecten
van complexiteit? De wisselwerking tussen input en complexiteit suggereert
dat het één niet zonder het ander kan. Dit lijkt zeker het geval te zijn voor de
verwerving van de causale connectieven (die onderzocht zijn in dit
proefschrift), en verwacht wordt dat de interactie tussen input en
complexiteit ook een belangrijke rol zal spelen bij de verwerving van andere
talige verschijnselen.
Ondanks het feit dat taalontwikkeling een ingewikkeld proces is, is het
mogelijk om op basis van de bevindingen uit dit proefschrift een tijdslijn op
te stellen waarlangs de causale connectiefverwerving geplaatst kan worden.
In Figuur 6 presenteren we een tentatief model van causale connectiefverwerving met vier ontwikkelingsstadia (1-4). Deze stadia zijn cumulatief
van aard, wat inhoudt dat connectiefverwerving een continu proces is: in elk
stadium verwerven kinderen een ‘vaardigheid’ (bv. onafhankelijk connectiefgebruik) terwijl de eerder verworven vaardigheden zich blijven ontwikkelen
(bv. begrip van causale relaties).
Stadium 1. Kinderen beginnen met het ontwikkelen van een begrip van
causaliteit waarbij het begrip van objectieve (content) causaliteit sneller
ontwikkelt dan het begrip van subjectieve causaliteit – een proces waarbij
het begrip van intentionaliteit een belangrijke rol speelt. De kinderen in het
begripsonderzoek waren twee jaar oud, een leeftijd waarop ouderlijke input
al onafhankelijk gebruikte connectieven bevat (de kindertaalcorpora
bevatten niet genoeg data om te kunnen onderzoeken wanneer ouders
precies beginnen met het aanbieden van connectieven, vandaar de stippellijn
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in Figuur 6). Kinderen zijn in dit stadium gevoelig voor de ouderlijke input
in de vorm van een ‘langetermijneffect’, ook al gebruiken ze zelf nog geen
connectieven,. Het is mogelijk dat het allereerste begrip van causale relaties
ertoe leidt dat ouders connectieven gaan aanbieden. Met deze data kan
alleen niet aangetoond worden dat er werkelijk een vroege interactie bestaat
tussen ouders en kinderen (vandaar de gestippelde pijl in Figuur 6).
Stadium 2. Later beginnen ouders met scaffolding. Ze stimuleren het
connectiefgebruik van hun kinderen door waarom-vragen te stellen die de
cognitieve vaardigheden van hun kind in acht neemt: ouders beginnen met
eenvoudige kale waarom-vragen en stellen later complexere waarom-vragen
met meer inhoud. Kinderen geven eerst op een onjuiste manier antwoord op
deze vragen, maar laten al snel een toename in gepaste antwoorden zien, ook
al bevat hun antwoord nog geen connectief. Op hun beurt ondersteunen
ouders de connectiefontwikkeling van hun kind door het antwoord te
herhalen, de vraag zelf te beantwoorden, of door de vraag herhalen.

OUDERS

KINDEREN

1

Onafhankelijk connectiefgebruik

Begrip van causale relaties
(objectief < subjectief)

2

Onafhankelijk connectiefgebruik
+
Waarom-vragen
(weinig inhoud < veel inhoud)
+
Feedback op antwoorden van
kinderen

Begrip van causale relaties
+
Gepaste antwoorden op
waarom-vragen
zonder connectieven

3

Onafhankelijk connectiefgebruik
+
Waarom-vragen
+
Feedback op antwoorden van
kinderen (afname)

Begrip van causale relaties
+
Uitgelokt connectiefgebruik
+
Onafhankelijk connectiefgebruik
(volitioneel content < non-volitioneel
content < speech-act / epistemisch)

4

Onafhankelijk connectiefgebruik
+
Waarom-vragen
+
Feedback op antwoorden van
kinderen (afname)
+
Uitgelokt connectiefgebruik

Begrip van causale relaties
+
Uitgelokt connectiefgebruik
+
Onafhankelijk connectiefgebruik
+
Waarom-vragen

TIJD

Figuur 6. Tentatief model van causale connectiefverwerving.
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Stadium 3. Mettertijd beginnen kinderen met het gebruik van causale
connectieven in hun reactie op waarom-vragen. Ongeveer tegelijkertijd
beginnen ze deze connectieven ook onafhankelijk te gebruiken. Het
onafhankelijk gebruik ontwikkelt zich echter wel iets langzamer dan het
uitgelokte gebruik. Wanneer kinderen het connectiefgebruik onder de knie
beginnen te krijgen, stoppen ouders geleidelijk met stimuleren van de
antwoorden op waarom-vragen. Tot slot is de verwervingsvolgorde van de
verschillende soorten causale relaties in lijn met de relatieve complexiteit
van de relatie: volitioneel content < non-volitioneel content < speech-act /
epistemisch. Deze volgorde komt overeen met de volgorde waarin kinderen
objectieve en subjectieve relaties leren begrijpen.
Stadium 4. Uiteindelijk gaan kinderen zelf ook waarom-vragen stellen.
Het gevolg is dat de connectiefinput van ouders vanaf deze fase ook uitgelokt
gebruik bevat. Ouderlijke input in de vorm van onafhankelijk gebruik blijft
in dit stadium deel uitmaken van de input, net als ouderlijke waaromvragen. In dit stadium staat de ontwikkeling van het begrip van causale
relaties ook niet stil. Ook al zijn kinderen al in staat om causale
connectieven op een juiste manier toe te passen, hun begrip van causale
relaties zal zich blijven ontwikkelen. Dit laatste blijkt uit onderzoek naar het
gebruik van connectieven in verschillende causale domeinen door
basisschoolkinderen (Spooren & Sanders, 2008; Piaget, 1969).
Het presenteren van een tentatief model van causale connectiefverwerving geeft al aan dat er nog diverse aspecten zijn die verder onderzoek
behoeven. Toekomstig onderzoek zou bijvoorbeeld de interactie tussen input
en complexiteit in meer detail kunnen uitwerken, of zich kunnen richten op
het begrip van de verschillende soorten causale relaties. Dit proefschrift laat
zien dat groeicurve-analyse en oogbewegingsonderzoek zich uitstekend lenen
voor het beantwoorden van dit soort vraagstukken. Ook in de toekomst
zouden cross-linguïstische studies en innovatieve onderzoeken corpusdata en
experimenteel werk verder kunnen combineren. Verwacht wordt dat dit
soort onderzoek zal leiden tot convergerende evidentie voor het belang van
input en complexiteit voor de verwerving van causale relaties en andere
talige verschijnselen.
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