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a b s t r a c t

When writing a text, the choice between seemingly equivalent connectives, such as but
and however, is not arbitrary: aside from preferences linked to the register or modality of
the utterance, there are often pragmatic or syntactic constraints that limit the choice to
only one particular connective. For French, theoretical approaches have extensively dis-
cussed the syntactic and pragmatic constraints that allow only either parce que (‘because’)
or puisque (‘since’). However, experimental findings regarding the actual sensitivity of
French speakers to these constraints remain inconclusive. In the current study, we examine
the sensitivity of different speaker groups to the constraints associated with the use of
parce que and puisque. In a controlled offline-task, we systematically evaluate the sensi-
tivity of a crowd-sourced heterogeneous group of native speakers (Experiment 1) and a
group of non-native speakers (Experiment 2). Results show that native speakers are more
sensitive to syntactic constraints whereas pragmatic constraints are more equivocal. Non-
native speakers, however, are not sensitive to either of these constraints. In addition, the
pragmatically complex connective puisque is extremely problematic for non-native
speakers, as even the mapping of a seemingly equivalent connective of their L1 did not
warrant a good mastery of its pragmatic functions.
© 2023 The Author(s). Published by Elsevier B.V. This is an open access article under the CC

BY license (http://creativecommons.org/licenses/by/4.0/).
1. Introduction

When producing and structuring discourse, speakers can use connectives (words such as however or therefore) to link
logical ideas between discourse segments (e.g., Halliday and Hasan, 1976). While doing so, they constantly need to make
decisions about which particular connective is the most appropriate choice to convey the intended coherence relation. For
instance, in (1), the speaker could choose between connectives such as but, yet and however in order to indicate the concessive
relation.
1)
 I ran. ___ I did not catch the train.
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Yet, connectives conveying the same coherence relation are not always fully interchangeable (e.g., Knott, 1996; Yung et al.,
2021) and the choice of a specific connective is, therefore, often not arbitrary. The preference for a specific connective can
depend, for instance, on the formality of the communicative situation or whether the utterance is expressed in written or
spoken language (Crible and Cuenca, 2017). The choice of an appropriate connective also involves taking into account syn-
tactic and pragmatic factors (Fraser, 1998). For example, in (2), the choice to stay inside is presented as a consequence of rainy
weather. To indicate this idea explicitly, a speaker could use the consequence connective therefore, whereas the other con-
nective of consequence so would be incorrect in clause-medial position, due to syntactic constraints.
2)
 It rained all day, I stayed, therefore / *so, inside.
Similarly, the use of however in (3) is not possible, due to the pragmatic constraints that call for a concessive connective
implying protest (see also Fraser, 1998), a constraint fulfilled only by but in English.
3)
 A: I thought you would come.
B: But / * However, I did!
Another example of such fine-grained constraints can be found in the causal domain. In French, previous work has
extensively discussed inwhich situations the three causal connectives car (‘for’), puisque (‘since’) and parce que (‘because’) can
be used, by establishing specific profiles for each of them (e.g., Groupe l-l, 1975; Zufferey, 2012; Schumann et al., 2020, ). Yet,
experimental evidence documenting the sensitivity of actual French speakers to the theoretically established constraints of
connectives is somewhat sparse. While it is likely that speakers adhere to these constraints in their everyday language
practices, it is uncertain towhat extent deviant uses are accepted or if these constraints are completely binding. In this regard,
the question also arises as to whether some constraints (syntactic vs. pragmatic) are stronger than others.

The strength of these constraints may also depend on individual differences between speakers. While being sensitive to
the specificities of each connective is essential for successful communication, it could be the case that less skilled speakers
with a somewhat lower sensitivity to the constraints associated with some connectives run the risk of misunderstandings or
misinterpretations. This may especially be the case for non-native speakers, for whom pragmatic structures are difficult to
acquire (e.g., Bardovi-Harlig and D€ornyei, 1998).

Generally, the use of discourse markers in a second language is well documented (e.g., Müller, 2005; Buysse, 2012, 2014;
Huang et al., 2022). In regard to discourse connectives, there are indications that the choice of connectives conveying the
same coherence relation is less clear, less intuitive and less informed than those of native speakers. Many corpus studies have
observed, for instance, that non-native writers tend to use correct, but less formal connectives with an inappropriate register
(e.g., Lee, 2013; Myung-Jeong, 2016; Altenberg and Tapper, 1998) and only rely on the same small set of connectives that they
are comfortable with (e.g., Leedham and Cai, 2013; Chen, 2014; Casteele and Collewaert, 2013). These observations could be
an indication that non-native speakers may not have acquired all the subtle pragmatic characteristics of certain specific
connectives and tend to avoid them - at the cost of using an inappropriate connective to convey the same coherence relation
instead.

We would argue that more research is needed to investigate in detail the sensitivity of a wide range of French speakers to
the syntactic and pragmatic constraints imposed by connectives. Furthermore, it should also take into account non-native
speakers, as a group with possibly even lower pragmatic competence. In this paper, we attempt to fill this gap by
providing new data in order to determine the extent to which French speakers are sensitive to the constraints allowing either
puisque (‘since’) or parce que (‘because’) to be used, by testing two types of populations: first, a heterogeneous group of native
speakers, and second, a group of non-native speakers of French. By doing so, our research not only aims to provide experi-
mental data to inform important theoretical issues on connectives (such as the nature of the procedural constraints they
encode), but also to document the existence of individual differences between both native and non-native speakers in the
mastery of connectives.

2. Discourse connectives

The term discourse connectives refers to a category of linguistic elements stemming from different grammatical categories.
These elements, at the crossroad of pragmatics and semantics, are used to indicate the underlying coherence relations (i.e.,
the logical links between different propositions) of a text (e.g., Halliday and Hasan, 1976). As illustrated in (4), the connective
but conveys amongst other relations a concessive relation, as it cancels a salient inference that could be drawn from S1 (see
also Bell, 2007): people hurry when they are late.
4)
 [Peter was late]S1 but [he did not hurry]S2.
Most coherence relations can be conveyed by more than one discourse connective, at least in Indo-European languages
that possess a vast repertoire of these items. For instance, in (4) the concessive connective yet would also represent an
appropriate choice. Yet, connectives vary greatly in their specific characteristics (see for instance Bell, 2010, for English
concessive connectives), and research has shown that subtle differences between connectives conveying the same coherence
relation do have an impact on the way readers process and retrieve information (Schumann et al., 2020; Wetzel et al., 2022b).

One difference among connectives conveying the same coherence relation lies, for instance, in pragmatic uses (e.g.,
Sweetser, 1990; Fraser, 1998). An example of such a pragmatic use is the difference between objective and subjective causality.
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Subjective causality is established when the point of view or reasoning of the speaker is involved (Degand and Pander Maat,
2003; Sanders et al., 1992; Moeschler, 2005). Consider (5) inwhich the fact that Marie is not heard by the speaker, led them to
conclude that Marie had left. In contrast, the causality in (6) is more objective, as it states the fact that the speaker cannot hear
Marie anymore as a logical consequence of her leaving.
5)
 Marie left, since I do not hear her anymore.
6)
 I don’t hear Marie anymore, because she left.
As already indicated in the examples, the difference between objective and subjective causality has important implications
for the choice of connective: a large body of research has shown that certain causal connectives, such as because in English, are
more likely to be used when the causality is objective whereas others, such as since, are used to indicate a subjective type of
causality (e.g., Sweetser, 1990). Although perhaps not always consciously, speakers have been found to use this criterionwhile
choosing a causal connective in several languages, such as Portuguese (Lopes, 2009), Dutch (Pit, 2007), German (Stukker and
Sanders, 2012) or Mandarin Chinese (Li et al., 2013). While in some cases the difference between objective and subjective
causality gives an answer to the question of why a seemingly equivalent connective is not appropriate, there are also other
types of constraints that influence the decision between connectives, such as syntactic and pragmatic characteristics of
language.

3. Syntactic and pragmatic constraints for connectives

Different connectives, although conveying the same coherence relation, cannot always be used interchangeably due to
different types of constraints that either allow only one connective or exclude others (e.g., Hitzeman, 1995; Zufferey, 2012;
Knott, 1996). Constraints can be of a syntactic nature (e.g., Fraser, 1998). Pitler and Nenkova (2009) were able to show, for
instance, that the disambiguation of polyfunctional connectives (such as since) was facilitated when considering the syntactic
position of the connectives. Yet, perceived syntactic constraints for connectives are not always binding or shared by speakers,
as discussed by Bell (2007). While grammarians have long proscribed the use of English connectives and and but in the
sentence initial position, these uses become increasingly frequent in corpus data. Still, commonly shared syntactic constraints
of connectives do exist, as demonstrated by Fraser (1998). Consider (7) (taken from Fraser, 1998: 306) in which the sentence
initial position excludes the use of on the other hand, the medial position the uses of but, rather and though, and the sentence
final position the use of on the other hand or on the contrary (Fraser, 1998: 306).
7)
 It may rain. _____ (initial position) it _____(medial position) may not ______ (final position).
In addition to syntactic constraints, connectives also convey subtle pragmatic differences. For example, the English con-
nective but can be used to indicate a “direct, an implied, a presupposed, or an entailed message” (Fraser, 1998: 312) that
depends highly on the context. As such, it cannot be arbitrarily interchanged with however, as this would create either
controversial (8) or simply wrong uses (9). Both examples are taken from Fraser (1998: 313).
8)
 A: Here is a triangle.
B: ?However / But this has four sides.
9)
 A: Let’s go.
B: *However / But, I can’t go.
Taken together, although they convey the same coherence relations, connectives differ in many ways and can often not be
used, due to pragmatic and syntactic constraints, interchangeably.

We will now present the types of constraints separating the two French connectives puisque (‘since’) and parce que
(‘because’) that both indicate a relation of consequence-cause but that cannot always be used interchangeably.

4. When to choose puisque and when to choose parce que? A linguistic description

French causal connectives such as parce que (‘because’), car (‘for’) and puisque (‘since’) have been extensively studied.
Prototypically, parce que (‘because’) is described as being usedmainly in the content domain and to convey objective causality
(Degand and Pander Maat, 2003; Degand and Fagard, 2018; Fagard and Degand, 2008; Lambrecht et al., 2006). This means
that it is used to indicate causality between segments that can be easily and logically established, such as in (10), and which is
based neither on epistemic interpretation (11) nor on speech acts (12). All examples taken from Sweetser (1990: 77).
10)
 John came back because he loved her.
11)
 John loved her because he came back.
12)
 What are you doing tonight because there’s a good movie on.
As such, parce que is often opposed to the more subjective car (‘for’, e.g., Bentolila, 1986; Groupe l-l, 1975, Degand and
Fagard, 2018; Simon and Degand, 2007). Zufferey et al. (2018) showed, however, that this distinction between these con-
nectives is blurry in contemporary French. Nowadays, the difference between the connectives is rather perceived in terms of
registers: while car is considered to be more bound to the written mode, parce que is used to express all kinds of causal
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relations and even replaces car to a great extent in spoken data (see also: Fagard and Degand, 2008; Simon and Degand, 2007;
Zufferey, 2012; Degand and Fagard, 2018).

In contrast to parce que, several studies (e.g., Degand, 2004, Zufferey and Cartoni, 2012; Scholman et al., 2020) classify
puisque (‘since’) as a connective that, amongst other criteria, has a high degree of subjectivity. As such, it can convey a
dissociative attitude (Schumann et al., 2020; see also Sperber and Wilson, 1986) by indicating, for instance, annoyance.

Crucially for this paper, puisque differs from other French causal connectives in another dimension: its ability to indicate
the givenness of a situation (e.g., Ariel, 1985; Zufferey, 2012, 2014; Zufferey and Cartoni, 2012; Schumann et al., 2020). This
means that puisque is used to indicate already known or obvious information and thus “takes into account the other” speaker
(Leeman, 1994: 121, our translation), as in (13) (taken from Zufferey, 2014:124).
13)
1 Not
On ne peut pas observer les �etoiles �a midi, puisqu’il fait jour.
‘You cannot see the stars at midday, CONNECTIVE there is daylight.’
Here, the knowledge that daylight makes it impossible to see the stars is commonly shared (and indicated as such) by both
the locutor and the interlocutor.

In a first, more explorative empirical study, Zufferey (2012) assessed the acceptance by highly competent French native
speakers for the uses of car (‘for’), puisque (‘since’) and parce que (‘because’) in different sentences. Participants were first
asked to evaluate sentences containing these connectives and then, in a second task, to fill blanks in the same sentences with
the three connectives. Importantly, the sentences differed across the three domains defined by Sweetser (i.e., content,
epistemic and speech act domain, 1990), allowing thus a first evaluation of the constraints that limit the choice to a particular
connective.

One finding was that participants not only showed 100% agreement that parce que is correct in the sentence (14) (taken
from Zufferey, 2012), but also exclusively chose parce que in the fill-in-the-blank task.
14)
 C’est ____ il a trop mang�e qu’il est malade.
~ It is _____ he ate too much, that he is sick.
This indicates that only parce que can be used in cleft sentences with c'est (‘it is’) whereas this appears not to be compatible
with other causal connectives, such as puisque.1 Another constraint only allowing parce que (and excluding puisque) is that
parce que can be used to answer a why question e contrary to puisque (Groupe l-l, 1975). Zufferey (2012) observed for
sentence (15) that participants preferred at almost 90% parce que over car, whereas no one indicated puisque.
15)
 Jean: Pourquoi est-il parti? Pierre: ____ il �etait fatigu�e.
‘Jean: Why did he leave? Pierre: ____ he was tired.‘
Yet, there are also cases inwhich puisquewas highly preferred and parce que less accepted, especially, as already discussed,
when introducing given information. An example of this constraint is apparent when the sentence contains a citation or
paraphrasing of what the interlocuter had said. As such, information is necessarily already known and commonly shared by
both interlocutors. In these cases, it appears that native speakers prefer puisque, as participants of Zufferey (2012) chose it in
90% of cases for the sentence (16).
16)
 Viens te promener! ____ tu dis que tu aimes la montagne.
‘Come for a walk! ____ you say you like the mountains.’
Another type of givenness is present when the situation is so obvious that it is necessarily known by the interlocutor
(Groupe l-l, 1975; Zufferey, 2014). Consider (17): as the interlocutor is necessarily aware that they are present, the infor-
mation in the second sentence can be said to contain mutually shared information.
17)
 Donne-moi un coup de main, puisque tu es l�a.
‘Give me a hand, CONNECTIVE you are here.’
Yet, findings for this type of constraint in (Zufferey, 2012) are unclear. Although many have shown that puisque is indeed
used to indicate this type of givenness (Groupe l-l, 1975; Zufferey, 2014), participants in Zufferey (2012) did not show a clear
preference for puisque for a sentence that involved an obvious statement.

While the preliminary work of Zufferey (2012) indicates that there are various types of constraints for the French con-
nectives puisque and parce que and that highly proficient speakers seem to be aware of them, it also raises numerous
questions and concerns.

First of all, it should be noted that the results obtained cannot be generalized, and this is for several reasons. For example,
Zufferey (2012) only tested speakers that had a high sensitivity to French - namely university students studying French
language and literature. Yet, it is unclear whether the observed preferences expressed by these extremely proficient speakers
also apply to all French speakers, such as speakers with a lower proficiency and less clear-cut intuitions about the use of
connectives. Indeed, there are indications that competence with connectives is quite variable, even among native speakers,
and that some of them are less sensitive to the constraints imposed by certain connectives (Tskhovrebova et al., 2022).
Another limitation of this study is that only one sentence was used to test each constraint, which makes the interpretation of
e that the phrase c'est parce que (‘that is because’) is not classified as a different connective (see LexConn, Roze, Danlos & Muller, 2012).
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results somewhat difficult. After all, it is possible that the same constraint is more or less pervasive in one sentence than in
another. As generalizability can only be achieved if testing is systematic and controlled, the study thus failed to showwhether
some of the constraints are indeed more binding than others, respectively whether different types of constraints are iden-
tified and adhered to differently.

In addition, new research is needed that not only ensures generalizability of the findings of Zufferey (2012, 2014), but also
to examine in more detail if and to what extent speakers adhere to the pragmatic and syntactic constraints of these con-
nectives. For instance, it is well-known that native speakers differ in their mastery of connectives (e.g., Wetzel et al., 2020;
Tskhovrebova et al., 2022). Yet, we do not knowwhich individual factors may predict a better grasp of syntactic and pragmatic
constraints of connectives.

Another question arises regarding non-native speakers. If an L2 speaker fails to understand the pragmatic undertones of
puisque, the conversation will be severely disrupted and it may even lead to a complete breakdown in communication. Yet, it
appears that, despite puisque being quite frequent in spoken language, non-native speakers do not master it well. In a
multiple-choice cloze task, non-native speakers in Wetzel et al. (2020) showed an unsatisfactory mastery of this connective.
Unfortunately, these results do not allow for any conclusion for the extent towhich especially pragmatic constraints (and if so,
which ones) hindered mastery, as the authors did not test any of the pragmatic constraints of this connective.

Taken together, the work of Zufferey (2012, 2014) hints at the presence of binding constraints of the French connectives
puisque and parce que. However, the shortfalls of this and other studies mentioned above call for a more controlled approach
that ensures generalizability of the findings and investigates in a more detailed manner the sensitivity of a more diversified
range of speakers to the connectives’ constraints.

In the current study, we address these issues by conducting experiments with sentences containing syntactic and prag-
matic constraints rendering parce que the appropriate connective, and sentences containing the two types of pragmatic
constraints rendering only the use of puisque appropriate.

5. Experiment 1. crowd-sourced group of native French speakers

In this experiment, we assess to what extent native French speakers are sensitive to the different constraints in causal
sentences that limit the choice between the two French connectives parce que (‘because’) and puisque (‘since’). While it is true
that syntactic and pragmatic constraints can sometimes overlap, the constraints tested in our experiment were of only one
type and were determined by acceptance judgment data from native speakers.

Firstly, we compare constraints that are syntactic or pragmatic (for parce que) and secondly, we compare two types of
pragmatic constraints (for puisque). For the first, we expect that syntactic constraints might be somewhat more salient for
speakers. For sentences in which puisque is the only possible choice, pragmatic constraints involving citations might be
somewhatmore salient than statements referring to the obviousness of the situations, as citationsmore clearly emphasize the
fact that the given information is, in fact, already known.

5.1. Participants

In order to obtain a broad and heterogeneous group of participants (i.e., with different socio-educative backgrounds), we
opted for a crowd-sourcing approach. Crowd-sourcing has proven to be an advantageous approach for studying discourse
interpretations and the role of connectives (see Santana et al., 2021 for a discussion). We therefore recruited sixty-three
French native speakers (23 women, 1 non-binary, mean age ¼ 32 years old, SD ¼ 9.2, range ¼ 18 to 61) via the online
platform Prolific. Participants were remunerated in this experimentwith 3.15 GBP. All subjects gave their informed consent for
inclusion before they participated in the study. The study was conducted in accordance with the Declaration of Helsinki, and
the ethics protocol was approved by the Swiss National Science Foundation (100012 184882).

5.2. Materials and procedure

The experiment was conducted and designed using Qualtrics software (Qualtrics LLC, Provo, USA). After accepting the
consent form, all participants performed the main task of the experiment, a multiple-choice cloze task. In this task, sentences
were presented inwhich a connective was omitted and replaced by a blank. Participants had to choose the correct connective
among four options for each of the sentences. The sentences were presented without further context and in a randomized
order. The four options were puisque (‘since’), parce que (‘because’), alors (‘so’) and mais (‘but’) and were also presented in a
randomized order.

We tested 20 sentences targeting parce que and 20 sentences targeting puisque. Among the 20 sentences targeting parce
que, 10 included syntactic constraints and 10 included pragmatic constraints, with parce que being the only appropriate choice
for both. As illustrated in (18), the syntactic constraint was elicited by using a cleft structure, e.g., with c'est (‘that is’), which is
incompatible with the other connectives from the experiment (i.e., puisque, alors or mais, Zufferey, 2012). For the pragmatic
constraint (19) we used a question. The rationale here is that when a speaker asks something, they necessarily try to obtain
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new information, thus ruling puisque out as an appropriate connective.2 Also, the explanation given referred to the real-world
domain, excluding puisque (Zufferey, 2014).
co

p
se
18)
2 In o
nditio
3 Imp
articip
nsitiv
Si elle a compris ça, c'est______elle est tr�es intelligente.
‘If she understood that, it's ______she's very smart.’
19)
 Où est Jean ? - Il ne peut pas venir______il est malade.
‘Where is Jean? - He can't come______he's sick.’
Among the 20 sentences targeting puisque, 10 contained a constraint due to the obviousness of the situation (20) and 10
contained sentences in which puisque introduces information that has already been given by the interlocutor, and is cited or
rephrased by the speaker (21). As such, these sentences represent prototypical uses of puisque, and render other choices
inappropriate.

20)
 Je profite de te le dire maintenant,______tu es encore l�a.
‘I take the opportunity to tell you now, ______ you are still here.’
21)
 Je savais que tu allais r�eparer la table, ______ tu me l’avais annonc�e hier.
‘I knew you were going to fix the table ______ you told me yesterday.’
In order to ensure that the options alors (‘so’) andmais (‘but’) would be correct from time to time and that not only causes
were tested, we also tested 10 correct uses of alors in cause-consequence relations, and 10 correct uses of mais in concessive
relations as filler sentences. We chose alors (‘so’) andmais (‘but’) to that end, as these connectives convey coherence relations
that differ in their proximity to the tested consequence-cause relations (for puisque and parce que). As displayed in (22), parce
que indicates non-basic or backward causality (i.e., S2 being the cause of S1; following Sanders et al., 1992), whereas the
connective alors conveys basic or forward causality (i.e., S2 being the consequence of S1, Example 23).Mais (‘but’) on the other
hand conveys a coherence relation that clearly differs to that of puisque and parce que, namely a concession, as seen in (24) in
which the assumption created in S1 (i.e., that people hurry when they are late) is negated.
22)
 [Je me d�epêche]S1 parce que [je suis en retard] S2.
‘[I hurry]S1 because [I am late] S2’
23)
 [Je suis en retard]S1 alors [je me d�epêche]S2.
‘[I am late] so [I hurry] S2.’
24)
 [Je suis en retard]S1 mais [je ne me d�epêche pas]S1.
‘[I am late]S1 but [I do not hurry]S1.
Hence, for a sentence that targeted the use of puisque, the four options were: 1) a connective that conveyed the correct
coherence relation and that was pragmatically appropriate (i.e., puisque), 2) a connective indicating the correct coherence
relation that was, however, inappropriate due to pragmatic constraints (i.e., parce que), 3) a connective that also conveyed
causality, however with a wrong order of the segments (i.e., alors), and 4) a connective that conveys a different coherence
relation (i.e., mais).

Research has shown that speakers differ greatly in their ability to read discourse and to master discourse connectives
appropriately (e.g., Braze et al., 2007; Wetzel et al., 2020). Therefore, we also conducted two supplementary tasks targeting
different dimensions of the language proficiency of our participants.3

Firstly, we assessed their sensitivity to ungrammatical uses of language, by using a French Grammar task (Zufferey and
Gygax, 2020). In this task, participants rated the correctness of 40 sentences by situating a cursor on a scale reaching from
‘I am sure this is incorrect’ to ‘I am sure this is correct’. Twenty of the sentences contained an error typical of the written mode
(such as the incorrect spelling of diff�erend [‘disagreement’] as its homophone diff�erent [‘different’]). The position of the cursor
was converted into a numerical value on a scale from 0 to 100. A total percentage was then calculated for the judgement of all
40 sentences, in which 100% indicates that the person judged all sentences appropriately (i.e., correct sentences as correct,
and incorrect sentences as incorrect).

Secondly, we assessed the vocabulary knowledge of our participants by using the French version of the Lextale task
(Brysbaert, 2013), which has been proven to solidly detect differences in the vocabulary width of both native and non-native
speakers (Wetzel et al., 2020). In this task, participants chose the words they recognized as existing ones among 56 existing
and 28 non-existing (but pseudo-words) French words. They were advised that choosing a non-existing word would lead to a
point deduction. Thus, the maximum score was 56. Once more, a total percentage of words recognized was calculated.
rder to avoid that only sentences targeting pragmatic uses of parce que contained a question, we also included five (unrelated) questions in all other
ns. Note that these questions did not alter the sentences nor the choice of the connective.
ortantly, these tasks assess linguistic competences other than pragmatic ones, as their first goal was to control for the language proficiency of our
ants. Still, the results enabled us to assess whether a higher language proficiency, such as grammar knowledge, would also predict a greater
ity to constraints of connectives.
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5.3. Analyses and results

All of our data and R - scripts can be retrieved at https://osf.io/hgfsu/?view_only¼b3bf160f9854469d8d8f3e602ca04356.

5.3.1. Descriptive results
In a first step, we assessed whether participants were able to identify the correct coherence relation in sentences targeting

puisque or parce que, thus controlling that they performed well in the task and that the tested sentences unambiguously
implied a consequence-cause relation. It appeared that they did, as participants chose in 98% of the cases (95% CI [96.97,
99.03]) either one of the connectives for the sentences of this coherence relation.

In a second step, we assessed whether participants, while choosing between the two connectives to indicate this
coherence relation, scored differently for the two connectives, i.e., whether the decision was easier for either sentences
targeting parce que or puisque (independently of the constraints tested). The results are reported in Table 2.
Table 2
Experiment 1. Descriptive results for experimental items.

mean 95% CI

Sentences targeting parce que 91% [89.71, 92.83]
Sentences targeting puisque 76% [73.75, 78.47]
As can be seen, sentences targeting puisque elicited considerably lower scores, meaning that participants were more
accurate in choosing the appropriate connective for sentences targeting parce que.

5.3.2. Analysis
As our dependent variable was binary (i.e., correct or incorrect response for each sentence), we conducted logistic mixed-

effects-models that were built successively, meaning that upon adding a fixed effect, the improvement of the resulting model
was compared to the model that did not contain this fixed effect (following Baayen, 2008). We used the glmer function of the
lm4-package (Bates et al., 2014) in R (R Core Team, 2020) to build our models and used the anova() function of the stats e
package (R Core Team, 2020) to assess the improvement of the model when fixed effects were added, i.e., to perform the log-
likelihood test. We used the summary() function of the base - package (R Core Team, 2020) to retrieve the estimates and p
values of our final models. Post hoc tests were conducted using the emmeans() function of the emmeans - package (Lenth,
2016). All assumptions - such as the absence of multicollinearity (Schreiber-Gregory, 2018) e for logistic mixed-effects
models were met. We always opted for a maximal random effect structure, as advocated by Barr et al. (2013).

5.3.3. Measurements of language proficiency
Research has shown that native speakers do not always constitute a homogenous group and may strongly differ in their

ability to use connectives (Wetzel et al., 2020). Therefore, we tested whether a greater vocabulary width and a better score in
the grammar task would predict a better ability to discriminate between parce que and puisque. First of all, we indeed
observed a high variance in both tasks among the participants, despite the fact that all of themwere native speakers. For the
Lextale task, scores ranged from 69% to 100% of correctly identified words (mean ¼ 48 [86%]; 95% CI [48.19, 48.47]). For the
Grammar task scores, the range was even more pronounced: from 41% to 85% of certainty for a correct response in this task
(mean ¼ 66%; 95% CI [65.78, 66.34]). The distribution among the participants of both scores is displayed in Fig. 3.

We contrast coded the predictor variable Connective (puisque set to 0.5 and parce que to�0.5). Adding the contrast of both
Connectives as a fixed effect to the model (that included the score in the main task as the dependent variable, Connective as a
random slope per Participant, and both Participant and Item as random intercepts, improved the model's fit (c(1) ¼ 13.28,
p < .0001). Yet, adding its interactionwith neither the Score of Lextale (c(2) ¼ 2.82, p ¼ .24) nor the Score of the Grammar task
(c(2) ¼ .47, p ¼ .79) improved the model's fit. Hence, although we observed variance among participants in these tasks, they
were not predictive of a better ability to choose between parce que and puisque.

In a next step, we tested whether these scores depended on the different constraints of the connectives, by analyzing their
impact for each connective separately.

5.3.4. Comparing syntactic vs. pragmatic constraints of ‘parce que’
In order to assess whether syntactic or pragmatic constraints were predictive for the observed scores of parce que, we

analyzed the data only for this connective. Adding the contrast (pragmatic set to 0.5, syntactic set to �0.5) of both types of
Constraints to a random model (containing only Participants and Items as random effects) did improve the model's fit
(c(1) ¼ 8.39, p < .005). The output of the final model is reported in Table 3.
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Table 3
Experiment 1. Output of final, contrast coded model including the type of Constraint as a fixed effect and Participants and Items as random effects.

Estimate SE z Pr(>|z|)

(Intercept) 3.28 .36 9.05 <2e�16

Syntactic constraint vs. pragmatic constraint 1.96 .66 .30 <.005

Fig. 1. Experiment 1. Distribution of the mean scores of the Grammar and Lextale task per Participants. Ranges of means displayed as lines (including the mean
for all participants).
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Hence, French participants scored not only better for parce que (i.e., 91% of correct responses) but they also scored better
when therewas a syntactic constraint (mean of 96% of correct answers for the syntactic constraint vs. a mean of 86% of correct
answers for the pragmatic constraint). Results are displayed in Fig. 1.

Given the observed difference between the two types of constraints for parce que among native speakers, the question
arises as to whether the pragmatic constraint elicited lower scores or the syntactic constraint particularly high scores. A
comparison of the scores for the filler sentences provides some indication in that matter. As a reminder, these sentences
targeted uses of alors (‘so’) andmais (‘but’). The mean scores of the filler sentences and the two types of constraints for parce
que are reported in Table 4.

It appears that, numerically, pragmatic constraints elicited particularly low scores, as sentences targeting alors (‘so’), mais
(‘but’) and syntactic constraints for parce que (‘because’) elicited ceiling level scores.

5.3.5. Comparing the two types of pragmatic constraints of ‘puisque’
We now focus on the other connective, puisque (‘since’), and assess whether the scores observed for this connective can be

predicted by the type of constraint used. Adding the type of Constraint, the initial model (containing only Participants and
Items as random effects) did not improve (c(1)¼ .09, p ¼ .77). Hence, as can be seen in Fig. 2, participants did not score better
for one of the types of pragmatic constraints (a mean of 76% of corrects answers for both types of constraints).
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Fig. 2. Experiment 1. Box and whisker plot for the percentage of correct answers (means per participants) for sentences targeting parce que.

Table 4
Experiment 1. Mean scores for sentences targeting alors (‘so’), mais (‘but’) and parce que (‘because’).

Percentage of correct answers 95% CI

Alors 97% [95.45, 98.20]
mais 96% [94.69, 97.69]
parce que (syntactic constraints) 96% [94.88, 97.82]
parce que (pragmatic constraints) 86% [83.49, 88.89]
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5.4. Discussion

In this study, we tested the sensitivity of a heterogeneous group of French speakers to the pragmatic and syntactic con-
straints conditioning the use of two causal connectives, namely puisque (‘since’) and parce que (‘because’).

First of all, the finding that participants chose in nearly all the cases either puisque or parce que for sentences implying a
consequence-cause relation shows three things: Firstly, participants performed well on the task (i.e., they did not choose the
connectives randomly). Secondly, the tested sentences conveyed an unambiguous coherence relation. Third and finally,
participants were able to identify it correctly and, thus, to discriminate between connectives conveying a consequence-cause
relation from connectives conveying other relations such as mais and alors.

We also observed a notable difference in the way participants discriminated between the use of these two connectives, as
sentences targeting the pragmatically complex connective puisque elicited lower performance scores than the ones targeting
parce que. One explanation for this difference may stem from the fact that puisque is less frequent in corpus data than parce
que (e.g., Zufferey and Cartoni, 2012). This difference may also be explained by the fact that sentences targeting puisque
involved pragmatic constraints whereas sentences targeting parce que contained syntactic constraints, which are most
probably more salient. Indeed, when comparing scores for sentences targeting parce que, our results show that participants
scored less well for the sentences that contained pragmatic constraints, compared to the sentences containing syntactic
97



Fig. 3. Experiment 1. Box and whisker plot for the percentage of correct answers (means per participants) for sentences targeting puisque.
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constraints. When comparing these scores with the scores for the filler sentences targeting alors (‘so’) and mais (‘but’), we
observed that syntactic constraints elicited similar ceiling levels, whereas scores for pragmatic constraints were considerably
lower across the board. We conclude, thus, that native speakers have a high sensitivity for syntactic cues, and this is inde-
pendent of language proficiency. Regarding the two pragmatic constraints of puisque, we did not observe clear variations, as
most speakers identified the pragmatic constraint just as well under its two forms. Contrary to findings by (Zufferey (2012),
obvious given statements did not elicit a lower preference for puisque than for given statements that contained a citation. As
already mentioned, this difference most probably stems from the fact that only one sentence was tested in Zufferey (2012),
which apparently did not meet the criteria of obviousness sufficiently.

Finally, our study also supports the finding that native speakers are a heterogeneous group regarding their language
proficiency (e.g., Kidd et al., 2018), as we found some variance among participants in the Lextale and Grammar task. Inter-
estingly, however, neither Lextale nor Grammar task scores were predictive of a better sensitivity of the tested constraints.We
believe that it might be that the participants of this study were actually sufficiently proficient with both connectives and
picked up generally well on their constraints (however, to a lesser extent for pragmatic uses). In other words, although in-
dividual differences among native speakers were apparent, in terms of language proficiency, these differences did not impact
the results on the connective task.

This raises the question of how less proficient speakers of French would copewith the task, andwhether a greater variance
in proficiency would allow us to make predictions regarding the sensitivity to these constraints. In a second experiment, we
thus replicated the first experiment with a group of participants that should have less clear-cut intuitions about the syntactic
and pragmatic constraints allowing certain connectives, namely non-native speakers.
6. Experiment 2: non-native speakers of French

In our second experiment, we replicated the first experiment with non-native speakers of French.We expected non-native
speakers to also have a better grasp of the syntactic constraints of connectives as these are more salient, whereas pragmatic
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constraints are more subtle and, therefore, more difficult to acquire (see for instance Bardovi-Harlig and Hartford, 1990, 1993;
Bardovi-Harlig and D€ornyei, 1998). Regarding the sentences targeting puisque, we did not have evidence-based expectations
about a potential preference for constraints including a citation over obvious statements (or vice-versa).

6.1. Participants

Via the Prolific platformwe recruited seventy-five native monolingually raised English speakers that were fluent in French
(60 women, 2 non-binary, 40.8 years old, SD¼ 15.8, range¼ 22 to 84). Participants were remunerated in this experiment with
3.15 GBP. All subjects gave their informed consent for inclusion before they participated in the study. The studywas conducted
in accordance with the Declaration of Helsinki, and the ethics protocol was approved by the Swiss National Science Foun-
dation (100012 184882).

6.2. Design and procedure

The design and procedure were the same as in Experiment 1 (in Section 5.2).
In addition, wewanted to ensure that the non-native speakers generally understood the meanings of parce que (‘because’)

and puisque (‘since’) and were aware of their functions. We did so by asking an open metalinguistic question at the end of the
experiment, targeting the difference between puisque and parce que. (i.e., “What is the difference between puisque and parce
que?”). Participants could either give an unlimited written response (in any language theywished) or indicate Je ne sais pas (“I
don't know”). When giving an answer, they also indicated how certain they were of their response by indicating a certainty
percentage.

6.3. Analyses & results

All analyses were conducted as described in Section 5.3.

6.3.1. Descriptive results
As in the first experiment, we assessed whether participants were able to identify the intended coherence relation in

sentences targeting puisque or parce que. Once more, it appeared that participants were able to do so, as they chose for 92% of
the sentences either one of the connectives (95% CI [90.18, 94.56]).

Mean scores for both sentences targeting the two connectives (independently of their constraints) are reported in Table 5.
As can be seen, sentences targeting puisque (‘since’) elicited extremely low scores.
Table 5
Experiment 2. Descriptive results for experimental items.

Percentage of correct answers 95% CI

Sentences targeting parce que 81% [79.43, 83.37]
Sentences targeting puisque 46% [43.61, 48.66]
6.3.2. Measurements of language proficiency
In order to avoid multicollinearity of the two measurements, we conducted separate models for the Lextale and the

Grammar task.
In the Lextale task, non-native speakers obtained a mean score of 23.4 (42%, 95% CI [23.06, 23.74]). In order to assess

whether this score was predictive for the mastery of both connectives for the non-native speakers, we conducted logistic
mixed effects models on the data of the non-native speakers. As in the first experiment, we contrast coded the predictor
variable Connective (parce que set to 0.5, puisque set to �0.5). Adding this contrast to the null model (containing only Con-
nective as a random slope per Participant, and both Participant and Item as random intercepts) as a fixed effect improved the
model, c(1)¼ 41.81, p¼ 1.01e�10, as did further adding Lextale, c(2)¼ 8.65, p < .05. The output of the final model is reported in
Table 6.
Table 6
Experiment 2. Output of final model including the contrast of Connectives and Lextale as interacting fixed effects and Connective as a random slope per
Participants and Items as a random effect.

Estimate SE z Pr(>|z|)

(Intercept) .98 .15 6.52 7.03e�11

puisque vs. parce que �2.14 .31 �6.93 4.30e�12

Lextale .02 .01 2.61 <.01
Connective (puisque): Lextale �0.02 .01 �1.16 .25
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Importantly, for non-native speakers, Lextale scores predicted a better mastery for both connectives. Supplementary
analyses (which can be accessed here: https://osf.io/hgfsu/?view_only¼b3bf160f9854469d8d8f3e602ca04356) showed a
similar predicting effect of the Lextale scores for the filler sentences targeting alors (‘so’) and mais (‘but’). (see Fig. 4)
Fig. 4. Experiment 2. Correlations of Lextale scores with the mean scores for sentences targeting parce que (‘because’) and puisque (‘since’).
In the Grammar task, non-native speakers had a mean score of 56% (95% CI [55.82, 56.27]).
Adding the contrast of Connective to the null model improved the model's fit, c(1) ¼ 41.81, p ¼ 1.01e�10, as did further

adding Grammar Task Score, c(2) ¼ 16.89, p < .001. The output of the final model4 is reported in Table 7.
Table 7
Experiment 2. Output of final model including the contrast of Connectives and Grammar task as interacting fixed effects and Connective as a random slope
per Participants and Items as a random effect.

Estimate SE z Pr(>|z|)

(Intercept) .97 .13 7.39 1.48e�13

puisque vs. parce que �1.94 .28 �6.96 3.48e�12

Grammar Task .04 .01 4.32 1.59e�05

Connective (puisque): Grammar Task <.001 .02 �0.01 .99

4 We did not conduct a model including both Lextale and Grammar task scores in order to meet the assumption of the absence of multi-collinearity for
logistic mixed-effects models (Schreiber-Gregory, 2018). Indeed, a positive, moderate correlation was found between the two scores (r(73) ¼ .40, p ¼ 2.
2e�16).
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As illustrated in Fig. 5 and by the main effect of Grammar Task in Table 7, a higher score in the grammar task predicted a
better score for both connectives (as well as for the sentences targeting alors and mais, see supplementary analyses).
Fig. 5. Experiment 2. Correlations of the Grammar task scores with the mean scores for sentences targeting parce que (‘because’) and puisque (‘since’).
6.3.3. Comparing syntactic vs. pragmatic constraints of ‘parce que’
Adding the contrast of Constraint (i.e., syntactic, pragmatic) as a fixed effect to the model did not improve its fit (c(1) ¼ .11,

p¼ .74). We conclude that non-native speakers did not benefit more from one of the constraints tested than from the other (a
mean of 81% of correct answers for pragmatic constraints vs. a mean of 82% of correct answers for syntactic constraints) (see
Fig. 6).

6.3.4. Comparing the two types of pragmatic constraints of ‘puisque’
For the data of the sentences targeting puisque, the observation was similar: Constraints (i.e., citation, obvious) as fixed

effect to the model did not improve its fit, c(1) ¼ .12, p ¼ .73 (as can be seen in Fig. 7, a mean of 45% of correct answers for
citation vs. a mean of 47% of correct answers for obvious).
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Fig. 6. Experiment 2. Percentage of correct answers for parce que.
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6.3.5. Results of participants based on their answers to the open meta linguistic question
Given the low scores observed for puisque, we wanted to assess in a supplementary and more exploratory analysis

whether some non-native participants were actually able to master puisque, and if so, which factors would predict a better
mastery. In order to do so, we analyzed the explanations given by the participants to the metalinguistic question “What is the
difference between parce que and puisque?”. We expected that participants who had a correct and explicit metalinguistic
understanding about the different pragmatic functions of the two connectives were more likely to score higher for puisque
than participants who only regarded puisque as the translation of since (without a conscious understanding of their differ-
ence). As such, the analysis of the answersmay provide important insights into how a bettermastery of the pragmatically rich
embedded connective puisque can be attained.

All answers were classified into the following categories: incorrect, partially correct and correct. Responses from partici-
pants who did not give an answer and indicated “I don't know” were classified as no answer (n ¼ 18). The answers of par-
ticipants who included incorrect assumptions about the difference between these connectives (or the lack thereof) formed
the group of incorrect answers (n¼ 18). Answers were rated as partially correctwhen they stated that puisque is the equivalent
or translation of since (and parce que of because), however without further indications (n ¼ 27). Correct were answers that
involved a correct and more detailed description of both connectives, for example, the fact that puisque is used, unlike parce
que, to introduce already known information (n ¼ 12).

Three of the authors independently rated the 75 answers. In cases when there was a disagreement between two raters (3
cases, 4% of all ratings), we decided based on the decision of the third rater. There were no cases of disagreement of all three
raters. Fleiss’ Kappa of inter-rater agreement indicated an almost perfect agreement (following Landis and Koch, 1977; see
Table 8) for all groups. All answers and our evaluation of them can be found in the supplementary analyses, accessible here:
https://osf.io/hgfsu/?view_only¼b3bf160f9854469d8d8f3e602ca04356.

The mean scores for each participant's group are reported in Table 9.
Hence, the post hoc classification of participants into four groups based on their answers indicates that participants who

gave a correct answer scored higher for puisque than thosewho gave no answer, an incorrect answer or only a partially correct
answer.
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Table 8
Fleiss’ Kappa of inter-rater agreement for the classification of participants in four groups.

category Κ z p

no text 1 15 <.0001
incorrect .95 14.29 <.0001
partially correct .96 14.13 <.0001
correct .97 13.49 <.0001

Fig. 7. Experiment 2. Percentage of correct answers for puisque.
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6.4. Discussion

In our second experiment, we replicated the first experiment with non-native participants, who hypothetically have
fuzzier intuitions about when to use which connective. Regarding the decision to use either puisque (‘since’) or parce que
(‘because’), our results demonstrate that non-native speakers showed important differences in the mastery of these two
connectives, as they mastered parce que considerably better than puisque. This difference could in fact be explained by a poor
mastery of the latter. Since participants chose mainly between parce que and puisque for the causal relations included in the
experiment, the 46% rate of correct responses for non-native speakers might even be considered to represent chance level
(although they had four choices). As such, it can be assumed that the lack of effect for the pragmatic constraints for puisque
was due to the fact that non-native speakers were simply unaware of both constraints. Also, our results indicate that non-
Table 9
Mean scores of correct answers for puisque in the main task (in percentage) for the four groups of participants.

Group (according to answers to meta-linguistic question) Achieved mean score for sentences targeting puisque CI 95%

no answer 37% [31.67, 41.67]
incorrect 39% [33.83, 43.95]
partially correct 49% [44.29, 52.75]
correct 66% [59.80, 71.88]
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native speakers did not benefit more from the syntactic constraint of parce que than from the pragmatic constraint. We
believe that this might be due to the lower sensitivity of non-native speakers to pick up on syntactic cues, whereas this does
not necessarily imply a general lack of understanding of the coherence relations under scrutiny. Indeed, participants were
able to identify the correct coherence relation, i.e., in 92% of the cases, as they selected either puisque or parce que to indicate a
consequence-cause relation (filler sentences were also judged correctly in 87% of the sentences).

7. General discussion

Across two experiments, we evaluated the sensitivity of French speakers to correctly use connectives in consequence-
cause relations, as well as the constraints that allow the use of either parce que (‘because’) or puisque (‘since’). The con-
straints that imposed only parce que as the appropriate choice were syntactic (i.e., use of a cleft sentence) and pragmatic (i.e.,
replying to a question). The constraints allowing only puisque were both of a pragmatic nature.

In the first experiment, when specifically addressing different uses of the connectives under scrutiny, we observed a high
consensus among speakers of the heterogeneous group of native speakers on the syntactic constraint imposing parce que
(‘because’) as the appropriate connective. As we did not observe predicting effects of our language proficiency measures in
Experiment 1 (Lextale and Grammar tasks) we conclude that the knowledge of the constraint is pervasive amongst native
speakers. In Experiment 2, non-native speakers did lack sensitivity to this constraint, yet show some global proficiency effect.
Regarding the constraints for parce que, we observed in Experiment 1 lower performance scores when the constraint was a
pragmatic one.We conclude that pragmatic cues indicating the necessity to choose a certain connective are not as clear-cut as
syntactic ones.

The type of pragmatic constraint (as tested by comparing two types of constraints for puisque), however, does not seem to be
decisive, as native speakers in Experiment 1 picked up both pragmatic constraints for puisque similarly well. At first glance, this
finding seems to contradict the one reported by Zufferey (2012), who observed that native participants accepted less univocally
puisque in a sentence containing a citation, while showing a high acceptance for puisque for sentences containing an obvious
statement. However, this difference is in fact not all that surprising: it most likely stems from the fact that we used multiple
sentences for this condition, whereas Zufferey (2012) only used one sentence, which, as discussed in the study, “might not have
been salient enough” (Zufferey, 2012:152) to indicate obviousness. It should be noted, however, that some of the pragmatic
constraints we presented may have been more salient than others, although they were absorbed by a general (lack of) effect.
Future studies may want to identify more precisely the effect of saliency on the sensitivity to pragmatic constraints.

We would now like to discuss in more detail the results of the non-native participants for sentences targeting puisque, as
these were low and could, as discussed above, even be considered at chance-level.

7.1. Factors predicting the mastery of puisque for non-native speakers

Firstly, we observed that non-native speakers with a higher language proficiency, as measured by the Lextale task, showed
a better mastery of puisque than those with a lower language proficiency. This was the case for all connectives, including the
connectives of the filler sentences. Similarly, a higher grammar proficiency was predictive for a better mastery of puisque. An
interesting finding in this respect is that declarative knowledge also predicted a better mastery for puisque: Participants who
gave a correct answer to the question about the difference between puisque and parce que obtained a higher score for sen-
tences targeting puisque. This finding indicates that a better mastery of this connective can be obtained, provided language
learners are consciously aware of its pragmatic functions. Yet, this finding may be somewhat limited by the relatively low
number of participants in the four groups. Also, it should be noted that participants with a good meta-understanding of the
pragmatic dimension of puisque had, on average, only 66% of correct responses for sentences targeting this connective - which
could be considered low in light of the scores obtained for parce que (90%) or the filler connectives alors (98%) andmais (99%).

The analysis of the explanations given by the participants leads to a second interesting observation. As indicated by several
participants, the French connective puisque can be translated by the English since (see also Zufferey and Cartoni, 2012). Yet,
this mapping alone did not help the participants to better master the French connective. In fact, these participants’ scores can
even be considered at chance level for sentences with puisque (49% of correct responses), as participants generally chose
between parce que and puisque for the causal sentences. Hence, although puisque is commonly translated by since, it appears
that a deeper understanding is needed for this connective. This observation is reinforced by the fact that we found several
cases in which the mapping of the English since onto French puisque even led to erroneous assumptions about the French
connective. As can be seen in the example of response (25) (classified as incorrect in the analysis), participants mistakenly
mapped functions of English since onto French puisque.
25) P
uisque is "since", so there's a time element. For example, if I was saying that I hadn't spoken to someone since they got back from a holiday, I would
use "puisque". Parce que means because so there's no time involved in that, it's just an explanation
Since serves two functions of temporality or causality (Zamel, 1983), whereas puisque is not used to indicate temporal links
(Zufferey and Cartoni, 2012). By mapping all functions of since to puisque, non-native speakers erroneously fall prey to
negative transfer from their L1. It has indeed been shown that negative transfer can create confusion about the different
functions of an L2-connective when these do not correspond fully to the functions of a seemingly equivalent L1-connective
(Wetzel et al., 2022a).
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The mapping of the function of English since onto French puisque - although a common translation pair - is not enough to
ensure a solid mastery of puisque and, on the contrary, even led to erroneous assumptions about its functions. However,
participants who had an increased language proficiency and participants who had a correct meta-understanding of the
functions of puisque were able to score significantly higher for this connective. Future research could assess how this meta-
understanding can be taught and retained, preventing language learners from using connectives as devices “that may be
sprinkled over a text in order to give it an ‘educated’ or ‘academic’ look” (Crewe, 1990: 316).

8. Conclusion and future research avenues

Our study provides several insights into French native and non-native speakers’ sensitivity to pragmatic and syntactic
constraints. First, our findings show that pragmatic constraints are less salient than syntactic constraints and that this dif-
ference applies to different groups of speakers. As such, the results obtained validate the description of French connectives
(Degand and Pander Maat, 2003; Degand and Fagard, 2018; Fagard and Degand, 2008; Lambrecht et al., 2006). Also, our
systematic approach to pragmatic constraints evokes a more general, theoretical issue: in Experiment 1 we observed that
native speakers picked up on pragmatic cues less well than on syntactic ones, which questions whether pragmatic cues are
really constraining in a strict sense (i.e., making one connective the only possible choice) or whether they elicited only a very
high preference for a certain connective (while not totally excluding the other). Indeed, while constructing the experimental
sentences, we estimated that in all tested sentences targeting puisque the only appropriate connective would be puisque, but,
as documented in Experiment 1, not all participants agreed on this. Future research is therefore needed to examine the extent
to which pragmatic cues can represent strict constraints that limit the choice for a specific connective in an exclusive manner.

Finally, as the scores from our language proficiency measures showed wide ranges, our study is in line with studies
showing that native speakers are, in fact, a heterogeneous group in terms of language proficiency (e.g., Kamalski et al., 2008;
Van Silfhout, Evers-Vermeul, Mak & Sanders, 2014; Scholman et al., 2020). Yet, the proficiency measurements in our
experiment were not predictive of a higher sensitivity to the pragmatic constraints among native speakers. While we were
able to observe a link between a higher pragmatic sensitivity and a higher language proficiency for non-native speakers, we
conclude that more research is needed that identifies factors predicting a higher sensitivity to pragmatic cues in native
speakers. In this regard, future research could address factors pertaining to language competence other than lexical and
grammar competences. For example, metalinguistic knowledge or awareness may be good candidates, as they have been
shown to correlate with a better mastery of pragmatic competence in L2 (e.g., Rose, 2005). In terms of language development,
future research could also address the grounding factors of the acquisition of the sensitivity to pragmatic and syntactic cues,
both on a psychosocial level (e.g., socio-educative context, etc.) and a developmental level (e.g., age of acquisition of other
linguistic properties, etc.).
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