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Studying Discourse  

from Corpus and Experimental Data:  

Bridging the Methodological Gap

Ludivine Crible

Ghent University

This paper starts from the observation that in discourse analysis, unlike in other fields of 

 linguistics, very few studies combine corpus-based and experimental data. It seeks to unders-

tand the reasons behind this methodological monism by taking into account the specificities 

of the discourse level and the benefits and drawbacks of each method. In the first part of the 

paper, challenges facing the combination of corpora and experimentation are developed. In 

the second part, a selection of mixed-method discourse-analytic studies is reviewed to illustrate 

the different ways in which corpora and experiments can interact, how much convergence 

(or lack thereof) can be found across production and comprehension paradigms, and the 

technical and methodological solutions that researchers have found to make the data as 

comparable as possible. This structured literature review concludes with the recommendation 

that discourse analysis can benefit from more mixed-method approaches, provided that the 

methods are planned with the respective affordances of each method in mind.

Keywords: discourse relations, discourse markers, corpus-based, experimental, literature review

Cet article part du constat qu’en analyse du discours, contrairement aux autres domaines de la 

linguistique, très peu d’études combinent des données de corpus et des données expérimentales. Il 

s’attache à comprendre les raisons de ce monisme méthodologique par l’examen des spécificités 

du niveau discursif ainsi que des avantages et inconvénients de chaque méthode. Dans la première 

partie de l’article, nous développons les défis auxquels la combinaison de corpus et d’expériences 

doit faire face. Dans la seconde, une sélection d’études multi-méthodes en analyse du discours 

est revue afin d’illustrer les différentes façons dont corpus et expériences peuvent interagir, la 

convergence (ou son absence) entre les paradigmes de production et de compréhension, et 

les solutions techniques et méthodologiques que les chercheurs ont trouvées pour rendre leurs 

données aussi comparables que possible. Cette revue de la littérature structurée se conclut par la 

recommandation que l’analyse du discours a beaucoup à gagner d’approches multi-méthodes, 

pourvu que chaque méthode soit planifiée en tenant compte des possibilités de l’autre.

Mots clés : relations du discours, marqueurs du discours, corpus, expérimental, revue de la littérature

1. Introduction

1 Discourse is one of the highest levels of the linguistic system above morphology, 
syntax or semantics, as it deals with beyond-the-clause phenomena and, within these, 
relations between utterances and the way they connect to build a text  1. Without 

1. This paper is the outcome of a scientific workshop that was organized in March 2021 at the Université 
catholique de Louvain: “DisCorX: Discourse in corpus and experimental data: Bridging the methodological 
gap”. I am grateful to all participants for their interesting papers and the discussions that ensued. I would 
also like to thank the anonymous reviewers for their valuable comments. This research was funded by 
the Marie Skłodowska-Curie Individual Fellowship Action no 794575 entitled “Selfish discourse”.
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the discourse level, independent sentences would only make up an incoherent 
juxtaposition of propositions, so that discourse is crucial to express one’s ideas and 
intentions: as Crible and Degand (2019: online, §1) put it, “discourse is where 
the magic happens”. Another specificity of the discourse level is that almost all 
elements that perform a discourse function are “born” and recruited from other, 
lower linguistic levels after a process of conventionalization, and are therefore on a 
cline from more grammatical to more discursive uses. Because of this ambivalence, 
discourse phenomena are often multi-faceted, multifunctional and highly sensitive 
to context variation, which makes them particularly challenging to study.

2        Most discourse-analytic research investigates coherence relations (causality, 
temporality, contrast, etc.) and their signals (connectives or discourse markers and, 
more recently, other segment-internal elements; Das & Taboada, 2018). The bulk of 
these studies explore the interplay of factors that impact the forms and functions of 
discourse, such as syntactic position, register, prosody, sociodemographics, and many 
more. Authors tend to do this by specializing in one of two methods: corpus-based 
analyses or experimental studies. Both methods have contributed greatly to research 
in discourse analysis and are highly complementary: corpus studies help describe a 
complex reality by giving access to large amounts of (more or less) naturally produced 
data, while experiments offer more control over variables and can provide insights 
into online processing and comprehension. Corpora and experiments each have 
benefits and drawbacks, yet most researchers only exploit the affordances of one 
approach, and mixed-method discourse studies are very rare.

3        However, this situation does not apply as much to other linguistic levels besides 
discourse. Gilquin and Gries  (2009) pointed out that many studies combine 
experimental and corpus data, although psycholinguists are more familiar with 
this combination than corpus linguists. By sampling papers from various journals, 
the authors found that studies with a corpus-linguistic perspective rarely resort 
to experimentation and, when they do, do not exploit the full range of available 
methods beyond acceptability judgments. The authors further showed that corpus 
linguists tend to adopt an exploratory approach to the data and that most studies 
(60% of their sample) concern the lexical level, whereas psycholinguists mostly 
adopt a hypothesis-testing approach and focus more on syntax (44% of the sample 
that combines corpus and experimental data, against only 6% on pragmatics).

4        Such a quantitative meta-study would not be possible within the field of discourse 
analysis, given the rarity of mixed-method studies. While such a combination would 
allow researchers to overcome the limitations of each method and could cover all 
aspects of a phenomenon from production to online processing, only a handful of 
discourse studies jointly report findings from corpus-based and experimental data. 
There might be several explanations for this: a single team of researchers might not 
possess the skills and/or equipment to work with multiple techniques; access to 
both corpus data and participants can be costly; multi-disciplinary studies are not 
always welcome or valued; individuals may be interested in or prefer one method 



Discours, 30 | 2022, Varia

 Studying Discourse from Corpus and Experimental Data: Bridging the Methodological Gap 5

over another. While these might be not-so-good reasons, there are other obstacles 
and challenges that refrain the field from embracing the full affordances of both 
corpora and experiments.

5        The present paper intends to identify the theoretical and methodological challenges 
facing mixed-method discourse analysis. It then provides a selective review of studies 
that have overcome these challenges, thus illustrating the multiple ways in which 
corpora and experiments can be combined to explore the discourse level, with a 
particular focus on studies investigating discourse relations and connectives. In doing 
so, I hope to encourage more research at the crossroads between corpus linguistics 
and psycholinguistics, in order to cover all aspects of discourse production, processing 
and comprehension in a more integrated manner.

2. Discourse analysis and the challenges of combining  

corpus-based and experimental data

6 Researchers in discourse analysis face three main challenges when planning mixed-
method studies. The first two are methodological in nature and relate to i) the 
identification and disambiguation of discourse phenomena and ii) the intricate relation 
between discourse relations or markers and their context. The third one is more 
theoretical and less specific to discourse, to a certain extent: production, perception 
and comprehension (offline and online) do not always match. In this section, I discuss 
each of these main challenges and suggest workarounds whenever possible.

2.1. Discourse-level phenomena are costly to identify and disambiguate

7 In most cases, mixed-method studies start by reporting corpus analyses of a given 
linguistic element, before they confront these findings with experimental measures. 
The particular focus of discourse analysis, targeting phenomena beyond the clausal 
level, can make it more time-consuming and less straightforward for researchers 
to extract from corpus data the relevant structures that will be tested. This is an 
issue that does not affect lexical studies, where forms (lemmas) can be automatically 
identified by concordancers. It does concern other levels besides discourse, such as 
syntactic constructions (which can require a certain level of abstraction) or prosodic 
parameters: while regular expressions and scripts can assist these analyses, some 
features are complex to handle automatically and require a considerable amount of 
human intervention. However, whether it is lexis, syntax or prosody, most analyses 
focus on form, so that extraction is often the final methodological step.

8        In discourse, however, the difficulty of identification is enhanced because most 
studies are not only interested in forms but also in meanings and functions, which 
necessarily implies an extra step of semantic-pragmatic disambiguation. This is 
particularly true for studies investigating discourse relations and connectives, which 
are notoriously ambiguous and polyfunctional (e.g., Spooren & Degand, 2010). 
Firstly, there is no one-to-one mapping between a given connective and a given 
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type of relation, and most connectives can occur in multiple relations (e.g., while in 
contrastive, concessive or temporal relations; French alors in temporal, consequence, 
concessive or topic-shifting uses). Secondly, some items perform additional functions 
besides their discourse-relational uses, especially for discourse markers used in 
spoken language such as well, I mean or you know, which can be used for discourse 
functions or in their propositional sense in different contexts; this is also true for 
more “standard” connectives such as so (intensity adverb vs. causal connective) or 
however (relative pronoun vs. concessive connective).

9        Even for connectives that are monosemous, such as by contrast (contrast) or 
because (cause), in many cases researchers are interested in fine-grained distinctions of 
meaning, using notions such as Sweetser’s (1990) domains of use (content, epistemic, 
speech act) or Sanders et al.’s (1992) cognitive primitives (objective vs. subjective, 
basic vs. non-basic, etc.). Most connectives can indeed express several variants of 
one (or more) relation, and it is this variation (and the contextual factors that 
explain it) that motivates most studies in discourse analysis. For instance, several 
studies have addressed the division of labor between the three causal connectives in 
French parce que, car and puisque, whose association to the content, epistemic and 
speech-act domains is far from straightforward (e.g., Lambda-l Group, 1975; Degand 
& Pander Maat, 2003; Simon & Degand, 2007; Zufferey, 2012). Others have applied 
similar classifications to large sets of expressions and entire categories, particularly 
in spoken discourse (Cuenca, 2013; Crible, 2018). Crible and Degand (2019) indeed 
report that, in French conversations, four discourse markers (namely et [“and”], 
alors [“so/well”], donc [“so”], mais [“but”]) can be used in all four domains included 
in their classification model (ideational, rhetorical, sequential and interpersonal), and 
15 out of 33 marker types in their sample can function in two or more domains. Such 
a wide functional spectrum is typical of discourse markers, to the point that most 
definitions include it as a categorical criterion (e.g., Brinton, 1996; Crible, 2018).

10        This means that these and similar studies on connectives and discourse markers 
must not only extract but also disambiguate the item(s) under scrutiny. This crucial 
methodological step can be quite time-consuming and requires added expertise and 
workforce: i) a coding scheme must be designed, if none of the existing proposals is 
relevant; ii) it must be tested and operationalized on pilot data so that its application 
to the corpus is robust and reproducible; iii) the data can then be disambiguated; 
iv) at least one other analyst must disambiguate (part of) the data, in order to 
measure inter-annotator agreement. This last procedure tests the extent to which 
the two or more sets of interpretations converge, which attests to the reliability 
of the analysis. Spooren and Degand (2010) argue that thresholds for substantial 
inter-annotator agreement should be lower in discourse annotation than in other 
fields due to the extreme functional variation and underspecification of connectives. 
Thus, performing functional classification of connectives and discourse markers is 
not a trivial task: Crible and Degand (2017) indeed observed significant differences 
in agreement between experts and naïve annotators. This points to the need of 
adequate training in discourse analysis, training which is not necessarily available 



Discours, 30 | 2022, Varia

 Studying Discourse from Corpus and Experimental Data: Bridging the Methodological Gap 7

to psycholinguists. Alternative methods of disambiguation such as crowdsourcing 
connective insertions may avoid the issue of training but do not solve all the problems 
regarding fine-grained distinctions, polyfunctionality and annotators’ disagreements 
(Yung et al., 2019).

11        Not only is data interpretation challenging for the researchers, it is also complex to 
control for participants in experimental studies. One cannot assume that participants 
will interpret an item in the same way as an expert researcher, either because multiple 
interpretations are possible or because they might not concentrate on the meaning of 
the connective or marker and only process it in a shallow way, which is particularly 
problematic for the fine-grained distinctions discussed above. Therefore, when 
discourse meaning is a variable in the design, the experiment should be designed 
so that the task allows the researcher to check how the item was interpreted. There 
are two main options to do this. The first one is to choose a task that forces the 
participant to make their interpretation explicit through their answer: selecting a 
sentence continuation, a picture or even a gloss that represents the target meaning 
(e.g., Didirková et al., 2019; Morera et al., 2017). The different options presented to 
the participant in this case must also be pre-tested (i.e., normed by several judges) 
to make sure that they indeed represent what the researchers have planned.

12        The second option is to add comprehension questions after the main task (e.g., 
reading or judgment tasks followed by questions). Many experiments include such 
questions to maintain the attention level and discard inattentive participants. In 
the case of discourse, I would suggest that such questions are necessary to make 
sure that any effect that is observed is indeed related to the particular interpreta-
tion targeted by the design. Moreover, Crible and Pickering (2020) observed that 
subtle meaning effects can only emerge with questions that specifically aim at 
disambiguating the discourse relation, unlike general yes-no questions: otherwise, 
according to the authors, participants only process the sentences in a shallow way 
and do not make all possible inferences. This particularly applies to ambiguous or 
underspecified connectives such as and, which does not encode much semantic 
information but can still occur in relations of consequence, contrast or temporality 
(Luscher & Moeschler, 1990). Experiments that only rely on the stimuli to generate 
the intended inferences thus run the risk of overestimating the meaning effects 
they aim to observe, especially with passive tasks and online measures (i.e., reading 
times), which do not give access to interpretation unless complemented by offline 
measures of comprehension.

13        In sum, discourse analysis is almost always qualitative to some extent, in the 
sense that it involves interpreting contexts of use and classifying them along 
semantic-pragmatic criteria, whereas experimental studies are mostly quantitative 
and measure differences in numerical variables such as reaction times or ratings. 
Interpretation is a key component of discourse that must be operationalized and 
checked, whether it is performed by the corpus linguist or by the participant in 
an experiment. It becomes particularly challenging when meaning variation is the 
object of experimental manipulation, as we will now discuss.
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2.2. The role of discourse context is difficult to manipulate

14 In the previous section, we saw that meaning variation is an issue that comes about 
both at the corpus-based and experimental stages of a mixed-method study. The 
second challenge facing discourse analysts is one that is more specific to experimen-
tation and, more precisely, to the transition from the corpus to the experiment: the 
richness and complexity of discourse context, as observed in corpora, is often hard 
to fit in a controlled experimental design. One of the major differences between 
the two methods is how context can be accounted for and included in the study. 
Corpora can indeed give access to a potentially infinite number of variables, either 
through the metadata (time and place of writing/recording, age and gender of the 
speakers/writers), the extra-linguistic context (the type of text/activity, the register, 
the speaker roles) or features of the linguistic context such as the syntactic position 
of the item, its prosodic contour or co-occurrence chains. The corpus linguist 
often makes a selection and cannot account for all of these potential sources of 
influence, but she is reasonably free to cover several, whether in a qualitative way 
(i.e., showing examples that illustrate the role of context) or in a more quantitative 
way, by including these variables in multivariate statistical analyses, for instance.

15        By contrast, experimental designs typically include one or two variables of interest, 
rarely more. This is because psycholinguistic experiments are more “causal” in 
their approach, that is, they strive to explain one phenomenon by another. To do 
so, they need to account for the different conditions (i.e., variants of an item) and 
their interaction, in robust statistical models such as linear or logistic regressions, 
which cannot handle too many variables or variable levels. For example, if one 
wants to test the effect of position (initial vs. medial) on the interpretation of two 
connectives, then the design will have four (2 × 2) conditions, since both connectives 
will be presented in both position options. By controlling that nothing else differs 
in the stimuli, the experiment can be confident that any difference observed in the 
dependent variable (e.g., disambiguation of the connective) is indeed due to the 
difference between positions.

16        Variables included in experimental designs can be of different natures (linguistic 
or not) and are selected because of their hypothesized effect on the phenomenon. 
This variable selection can be based on theory or, in mixed-method studies, on 
corpus analyses from which significant trends emerge. In the latter case, the role 
of the corpus is to identify the features of context which are most likely to have a 
systematic impact on the phenomenon, as evidenced by clear quantitative trends 
in the data. Given that corpus data cannot be manipulated by the researcher, and 
that possibly many features not foreseen or controlled can have their own impact, 
it is often impossible to ascertain causality in any relation between two variables, 
so that the effect of variables selected from corpus data does not always translate 
well once included in an experimental design.

17        While independent variables in experiments are typically chosen for their 
hypothesized likelihood of having a significant effect, there are other considerations 
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that must be taken into account when designing an experiment. In particular, the 
ability of the variable to be manipulated systematically across items is a practical 
issue that bears as much weight on the final design as the more empirical matter 
of its significant effect. For instance, recent corpus-based studies have started to 
uncover the large range of lexical or syntactic elements (often called signals) that 
contribute to expressing discourse relations beyond discourse markers, yet these 
features of the segments can hardly be modified without strongly affecting the 
meaning and structure of the sentences. As Das and Taboada (2018: 767) put it:

the manipulation of [discourse markers] (presence vs. absence) as practiced in 
many psycholinguistic studies (e.g., Degand & Sanders, 2002), could lead to a 
change in the relational meaning. The caveat for such manipulation involving 
other signals is probably stronger. Since other signals are typically integral part 
of sentences and primarily contribute to the propositional content or grammar 
of a sentence, removing or modifying such signals (such as lexical or syntactic) 
may result in significant changes in the propositional content or grammar of 
the sentences being compared. Thus, the experimental design would have to be 
more complex.

18        In other words, some features of the context cannot be manipulated without 
creating unwanted, confounding differences between experimental conditions that 
hinder their comparability and thus prevent any general conclusions from being 
drawn. Moreover, online measures such as reading times present the additional 
difficulty of requiring the critical segment to be identical across conditions, so 
that the manipulation must apply to other parts of the sentence before the critical 
segment. This is not always easy when dealing with discourse signals such as semantic 
relations (e.g., antonyms) or referential chains that are necessarily present in both 
clauses of a discourse relation (e.g., Peter is tall but Tom is short). If the alternative 
version of a condition cannot be created without completely changing the meaning of 
the relation or without affecting other elements in the context, then the conditions 
are not entirely comparable and any observed effect could not reliably be attributed 
to the given independent variable. This issue is particularly sensitive for discourse 
studies, since every linguistic level is potentially involved in discourse interpretation, 
so that it can never be assumed that a change at the lexical, syntactic or prosodic 
level will not affect participants’ comprehension.

19        In sum, corpora and experiments differ wildly in their approach to context: 
the former can cover a large panel of contextual variables in an exploratory way, 
whereas the latter are much more focused on one or two features of the context 
for which they aim to test hypotheses. As a result, the complexity of language that 
is often uncovered by corpus-based discourse studies cannot always be reflected in 
experiments, which thus only provide a partial, narrower view of a phenomenon. 
The transition from corpus-based to experimental methods is thus hindered by 
this gap between large numbers of variables, on the one hand, and a few systematic 
manipulations, on the other.
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2.3. Production, perception and comprehension do not always match

20 While corpus-based studies only give us access to production data, behavioral 
psycholinguistic experiments can address production (through elicitation tasks), 
perception (judgment tasks), comprehension (interpretation questions) and online 
processing (reading and reaction times). There is indubitably some relation and 
overlap between these different processes. For instance, according to Levelt’s (1989) 
model, speakers use their comprehension system to monitor their production. In 
turn, according to Pickering and Garrod (2007), we use our production habits to 
understand and predict language. As a result, we can reasonably expect that corpus-
based findings would be informative of the factors that impact the acceptability or 
the comprehension of discourse relations and markers.

21        What corpora can tell us about production mainly relies on frequencies, which 
are then used as predictors in experimental tasks (e.g., a rare combination of variables 
should be less acceptable and read more slowly than a more frequent pattern). 
However, corpus frequencies have important limitations, especially at the lower 
extreme of the scale: in a study on lexical synonymy, Arppe and Järvikivi (2007) 
showed that relative rareness in a corpus is associated with dispreference in forced-
choice tasks but not with lower acceptability ratings, as it can also be due to an effect 
of genre or register. So while it might be useful to complement corpus findings 
with acceptability results in order to investigate rare structures that cannot be 
found in sufficient quantities in corpora, caution must be taken in interpreting the 
results. The temptation to use acceptability judgments tasks (which are relatively 
easy to design and conduct) is thus confronted with the fact that they “reflect the 
general linguistic insights about what is considered possible or appropriate” (Arppe 
& Järvikivi, 2007: 151), which is a different process from actual language use. 
Such introspection might be even more complex in the case of discourse markers, 
which are optional and often have many alternative options (e.g., French temporal 
connectives pendant que, tandis que, alors que, cependant, etc.), so that judgments 
of acceptability might not be very stable or reliable.

22        Besides the above-mentioned shortcoming of acceptability ratings, other 
experimental tasks also require that the corpus-based frequency effects be large 
enough to be detected in lab settings, especially with online measures. Trends 
in production are more often relative than clear-cut, especially when it comes to 
discourse relations and markers: studies that investigate the distribution of functions 
across connectives and/or across syntactic positions (e.g., Degand, 2014) often 
find that most combinations of variables are possible, only to a different degree of 
frequency. While these relative quantitative differences are meaningful, they might 
not be strong enough to be reflected in significantly slower vs. faster reading times 
or more vs. fewer selections in forced-choice tasks.

23        It can also happen that theoretical descriptions, while valid and reliably 
applicable to corpus data, are not confirmed experimentally. For instance, Crible 
and Pickering (2020) compared reading times for additive and contrastive relations, 
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a pair that only differs by its polarity (positive vs. negative), following Sanders 
et al.’s (1992) approach. While positive and negative relations were repeatedly found 
to differ in their tendency to be implicit or in their age of acquisition, there was 
no significant reading time difference in their experiment, which led the authors 
to conclude that the effect of polarity does not carry over to processing cost. 
Similarly, Arppe and Järvikivi (2007) also pointed out that production as measured 
by forced-choice tasks only captures differences between two options “when the 
underlying individual acceptability judgments are sufficiently and significantly 
divergent” (Arppe & Järvikivi, 2007: 152). It is therefore crucial to select variants 
of a phenomenon for which the contrast is large enough to be perceived and 
processed differently in experiments.

24        Not only can corpus frequencies and experimental measures diverge, but within the 
experimental paradigm, different tasks might tap into different processes. Elicitation 
tasks (closest to production) will provide the most likely or most natural continuation 
of a given context. Acceptability or grammaticality ratings assess attitudes towards 
linguistic variants. It is not always the case that an option that is not spontaneously 
produced through elicitation would be rated as unacceptable or ungrammatical 
(cf. Zufferey’s [2012] study on car vs. parce que, reviewed below). Similarly, offline 
and online measures do not always align: for instance, Crible (2021) found clear 
differences in coherence ratings between concessive and result relations expressed by 
affirmative or negative verbs, but only observed a significant increase in reading times 
between the two relations in the affirmative polarity, which indicates that readers can 
be aware of a preferred way to encode a given relation, without necessarily struggling 
to process the dispreferred option. By contrast, comprehension scores can be high 
even though reading times indicate a higher processing cost: disambiguating the 
referent of the pronoun he in Peter yelled at John because he was tired should lead to 
consensual results (he is Peter), although the causal segment might be read more 
slowly than the more likely continuation because he broke the lamp.

25        Overall, whether because the contrasts in production are not large enough or 
because different tasks give access to different processes, non-convergence between 
methods is a frequent possibility that should not always be considered as a sign of 
poor design. The selective literature review in the next section will illustrate cases 
of full, partial or no convergence between corpus-based and experimental discourse 
studies.

3. Selective review of mixed-method discourse studies

26 Now that we have discussed some of the major challenges that mixed-method 
(discourse) studies might face, we can turn to exploring how previous authors have 
dealt with them. In doing so, I will illustrate three main ways in which corpora 
and experiments can be combined: i) corpora as sources for experimental stimuli, 
ii) corpora as sources of hypotheses to be tested experimentally and iii) corpora as 
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further explorations of experimental findings. I do not attempt at ranking which 
method is considered as primary or secondary by the authors but merely use the 
order of presentation of the studies in each paper as an objective sign of the relation 
between the datasets.

27        This literature review does not aim at quantitative exhaustivity. However, to 
provide some idea of the rarity of mixed-method discourse studies, I have conducted 
a search for publications that contain the terms “corpus and experiment discourse” 
and “corpus and experiment connectives” on Google Scholar. The search returned 
15 different publications in total, excluding studies where “experiment” was used 
in a computational sense (e.g., machine-learning experiment) and studies that were 
not about discourse relations and/or discourse connectives. Although additional 
publications could probably be found in a more extensive search, this indicates that 
discourse studies combining corpus-based and experimental methods are indeed rare.

28        A complete review of all 15 studies is not possible within the scope of this paper 
and would lead to redundancy, given the similarity between some of the studies. 
Therefore, I focus on seven research papers which represent different mixed-method 
scenarios and illustrate some of the challenging issues that I addressed in the previous 
section. Priority was given to studies that are i) recent (the oldest in the sample was 
published in 2011, unlike the seminal studies by Pander Maat & Sanders [2001], 
Stukker et al. [2008] or Sanders [1997]), ii) focused on discourse relations (unlike 
Fox Tree [2015] or Döring & Repp [2020], which deal with non-relational discourse 
markers and modal particles) and iii) varied in the type of experimental task (all the 
other papers use some kind of offline acceptability task, as in Andersson [2019], 
Andersson & Spenader [2014], Asr & Demberg [2015] or Schumann et al. [2021]).

29        Finally, this selection does not cover mixed-method studies that are published 
over multiple papers. It is thus non-exhaustive and mainly aims at covering various 
scenarios on a fairly similar object of study, namely discourse relations and their 
connectives.

3.1. Experiments using corpus-based materials

30 As discussed in the previous sections, psycholinguistic experiments often aim to test 
hypotheses driven from corpus-based findings and to replicate patterns observed in 
naturalistic production data. To do so, some studies opt for direct replication by 
re-using the linguistic materials extracted from the corpus as experimental stimuli. 
Doing so vouches for the comparability of the methods and the naturalness of the 
stimuli. As we will see with the first two papers, this endeavor also comes with a 
set of challenges.

31        In the first paper, Crible and Demberg (2020) investigate the effect of genre 
formality on the production and perception of the connective and in English. Their 
central hypothesis is that the underspecified uses of and, i.e., when it is used in 
relations other than its core meaning of addition, are only acceptable in informal 
genres, while and is functionally more restricted in formal texts. To test this, the 
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authors first conduct a corpus-based study in a spoken multi-genre corpus where 
they compare the functional distribution of and in formal (news broadcast, political 
speech), semi-formal (interview, lesson) and informal contexts (conversation). Some 
of their main observations are that i) the contrastive use of and is never found in 
the formal settings and is most frequent in informal conversations, and that ii) its 
use in consequence relations is equally frequent in the three genres.

32        In a second step, the authors turn to experimentation to replicate this pattern 
with a connective-insertion task (production) and a forced-choice task (perception). 
The design targets the relation between connectives (and vs. but and so), discourse 
relations (contrast vs. consequence) and text genre (formal vs. informal). While 
the corpus study used spoken data, the experiments focused on different degrees of 
formality in written texts: the Loyola CMC corpus (Goldstein-Stewart et al., 2008) 
was chosen as source materials because it includes, among others, chat conversations, 
which are both written and informal. Instances of contrast and consequence relations 
expressed by different connectives were extracted and pre-tested to confirm the experts’ 
classification; this step was particularly necessary for occurrences of underspecified and. 
The original items then underwent a series of modifications: firstly, for the informal 
condition, some of the items were corrected for spelling and register (e.g., avoiding 
slang, irregular syntax). Secondly, to create the formal condition, the same items 
were transformed into excerpts from comments to online press articles, a genre 
that was assumed to be familiar to the participants (i.e., most of them would have 
produced an online comment before). The transformation involved using regular 
punctuation, removing verb contractions and changing some lexical elements into a 
more formal register (e.g., “locked up” vs. “imprisoned”). The authors also used two 
different visual displays to further represent chat messages and online comments.

33        With this set-up, they found partial convergence between the three methods: 
on the one hand, the low frequency of contrastive uses of and in the corpus was 
matched by a dispreference in the experimental tasks; on the other, the interaction 
between relations and genres observed in the corpus was not reproduced in the 
experiments. The authors conclude that the two genres selected for the experiments 
might not have been contrasted enough to trigger a different behavioral response, 
and that variation in the manipulations of the items can also explain the absence 
of a genre effect.

34        This study resonates with some of the issues discussed above and illustrates new 
ones, namely the importance of large contrasts between conditions in order to find 
significant effects in experiments, the role of context on discourse interpretation, and 
the complexity of stimuli creation. Crible and Demberg (2020) made several choices 
that targeted a compromise between experimental control and comparability with 
the corpus data. For instance, to mimic natural production in the experiments, they 
selected a formal genre that participants were likely to have produced themselves 
(i.e., online news comments), rather than a text type of which they would only have 
passive knowledge (such as news articles, which few of us produce in our lifetime). 
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They also restricted the excerpts to a minimal context rather than a longer passage in 
order to avoid the potential influence of the previous context on the interpretation, 
although this decision implied that the manipulations were restricted to the pair 
of sentences in the discourse relation and were thus not always clear or sufficient. 
To conclude, this first mixed-method paper includes (almost) direct re-use of 
corpus-based materials, complemented with manipulated versions of the same items, 
which resulted in only a partial convergence of the results. The central variable in 
the authors’ design, namely text genre and its associated degree of formality, seems 
to be a difficult factor to manipulate in the limited set-up of experimental tasks.

35        The second paper focuses on another linguistic feature that is complex to 
manipulate, namely the prosody of discourse markers. Didirková et al. (2019) report 
on two acceptability and one prediction tasks which test the association between 
discourse functions and prosodic profile, focusing on the French polyfunctional 
discourse markers et (“and”) and alors (“then/well”). The authors aim to show that, 
in production, there are systematic associations between the function of a marker 
and its prosody which are strong enough to generate preferences in perception 
and guided predictions: upon listening to a marker, participants should be able 
to disambiguate its function and anticipate the type of relation that it introduces, 
even if the marker is highly polyfunctional. As in Crible and Demberg (2020), the 
creation of the stimuli was quite complex and involved multiple steps, some of 
them corpus-based and others more experimental. First, the authors extracted the 
functional distribution of et and alors from a discourse-annotated corpus, which 
resulted in four functions for each marker (including two shared functions). For each 
original item, they constructed three new versions which each represent the other 
three functions of the marker and which were disambiguated by naïve annotators 
in order to ensure their interpretation.

36        In a second step, these items were read out loud by participants in order to 
extract the prosodic profile of each marker-function pair (this step is reported in 
Didirková et al., 2018). This procedure of elicitation is already closer to experimenta-
tion (speech production study) than to original corpus data and allowed the authors 
to identify three main prosodic profiles (integrated, detached and semi-detached) 
combining acoustic measures of marker duration, pause duration before the marker 
and pitch reset on the marker. The contrasts that emerged from this production step 
also matched semantic-pragmatic distance between the different functions of the 
markers (i.e., the more integrated the profile, the closer the function with respect 
to the core meaning). However, there was once more some variation in the extent of 
these contrasts across items and speakers, which made it impossible to re-use these 
naturalistic recordings. Therefore, in a third step, all items were recorded again by 
an expert speaker. During this final recording, the acoustic measures were slightly 
exaggerated in order to strengthen the contrasts between the three profiles. Pause 
duration was also automatically post-processed (i.e., made equal for all items within 
a profile). The items were then manually and automatically checked to ensure that 
they reproduced the intended prosodic profile.
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37        With these materials, Didirková et al. (2019) tested whether a marker produced 
with its associated prosodic profile would be more acceptable and would generate 
more consistent predictions than when it is presented in a different prosody (the 
profile that is not typically produced with that marker/function). They first collected 
acceptability ratings and answers to a forced-choice task which presented the same 
excerpt in two prosodic versions (typical vs. non typical profile). Finally, the same 
items were used in a continuation-prediction task where participants listened only 
to the beginning of the excerpts up until (and including) the discourse marker: 
since the first part of the relation was kept constant across conditions, this was 
meant to test whether prosody alone can cue participants as to the type of relation 
that is expressed by the marker. Results showed that prosody plays a stronger role 
with alors than with et, for which only the integrated profile was acceptable and 
little consensus was found in the prediction task. Although the authors found a 
robust bias for the core meaning of each marker across tasks, they were able to 
show that polysemy and the conceptual distance between the functions of a single 
marker are reflected in distinct prosodic profiles, which explains the different results 
between alors (highly polysemous, prosodic contrasts) and et (one core meaning, 
one prosody). The larger convergence between tasks and methods in this study was 
obtained through considerable work on the stimuli, with a mix of corpus-based 
and experimental methods for their extraction and manipulation. The procedure 
used by Didirková et al. (2019) vouches for highly controlled yet naturalistic items 
with strong contrasts, which led to robust and important findings on the mapping 
between prosody and discourse.

3.2. Experiments to confirm corpus-based findings

38 This second set of mixed-method studies includes three papers that start with 
corpus-based findings which are then tested experimentally. We will see that 
each study represents a different degree of convergence across methods. In Asr 
and Demberg (2020), the authors report on an impressive set of results combining 
corpus data, sentence continuations, coherence judgments and eye-tracking data on 
the contrastive vs. concessive uses of but and although. The specificity of this study 
is that it compares two highly similar connectives with an overlapping functional 
spectrum, and two discourse relations that are conceptually close (both “negative” 
relations). They intend to show that the meaning of a connective can be determined 
by studying its use in language production, and that the meaning distribution of but 
and although is robust and entrenched enough to create differences in acceptability 
and processing, despite their functional overlap.

39        Asr and Demberg (2020) first investigate how but and although are distributed 
in the Penn Discourse Treebank (Prasad et al., 2008), focusing on their contrastive 
and concessive occurrences. The corpus-based results show that but mostly expressed 
contrast while although is mostly found in concession, with an interaction with 
sentence position such that sentence-medial although is more balanced across 
contrast and concession than sentence-initial uses (mainly concessive). Following 
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a Bayesian probabilistic account of discourse interpretation, they then test whether 
the corpus-based meaning distribution of the connectives is reflected in online 
and offline measures of production (continuation task), comprehension (coher-
ence judgments) and processing (eye-tracking). All the experiments converge 
and support the corpus data in showing a strong preference for contrastive uses 
of but, while although is more balanced across the two meanings with no clear 
preference: 50/50 continuation types in the elicited task, more varied judgment 
scores, no reading time difference across relations. The authors conclude that 
comprehenders are sensitive to distributional differences between semantically 
overlapping connectives through a process of entrenchment (i.e., repeated exposure 
to a form-function pair makes it more accessible). They stress the importance of 
“a carefully controlled experimental design” (Asr & Demberg, 2020: 396) to access 
fine-grained discourse effects.

40        This ideal situation of convergence between methods is also found to a certain 
extent in Zufferey’s (2012) study of the French causal connectives car, parce que 
and puisque (which can all be translated by English because). As mentioned above, 
many studies have attempted to account for the fine-grained differences between 
the three connectives, often in terms of domains of use: very roughly, parce que 
is often seen as specialized in content relations, while car and puisque are mostly 
used in speech-act and epistemic relations, a division of labor which is partially 
supported by syntactic tests. However, corpus-based studies have observed cases 
where parce que and car are interchangeable, and cases where car and puisque are 
not, which led Zufferey to address the question once more using a combination of 
methods. She first compared the three connectives in speech (phone conversations) 
and writing (descriptive and argumentative texts). She found that, in the written 
corpus, parce que and car had a reverse distribution of domains, with a majority of 
content relations for the former and a majority of pragmatic (i.e., epistemic and 
speech-act) relations for the former, while puisque was exclusively pragmatic. In 
speech, however, parce que seems to have replaced car entirely and was therefore 
much more balanced across the three domains. Zufferey further observed that puisque 
was often accompanied by mentions of an external source or previous context, which 
she interprets as an “echoic” use of puisque.

41        The traditional distinction of domains of use (as described in the Lambda-l 
Group, 1975) was thus confirmed by the corpus data, although the division is much 
more permeable in speech. In order to find out the conditions which favor one 
connective over the other two, Zufferey (2012) then conducted an acceptability 
judgment task and an elicitation (connective insertion) task since, “by its very nature, 
a corpus study cannot give specific indications regarding the kinds of factors that 
make the use of a connective acceptable or not in a given domain” (Zufferey, 2012: 
146). Items were created to represent the three domains of use, with some stimuli 
focusing on the parce que vs. car pair and others on the echoic nature of puisque. 
The results showed that car was largely preferred in the epistemic domain, that 
puisque was exclusively used in echoic contexts, whereas no consensus emerged for 
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parce que, which thus appears more versatile than the others. The patterns observed 
in the acceptability task were clearer than those of the elicitation task, which 
points to a partial non-convergence between the methods. In particular, attitudes 
towards parce que seem more robust than patterns of spontaneous use: “even if 
they hesitate about its acceptability, subjects tend to use naturally parce que in the 
epistemic domain” (Zufferey, 2012: 150). Zufferey also mentioned the difficulty of 
representing spoken language in writing and observed no significant differences 
between the written stimuli and the more casual, spoken-like contexts. Overall, the 
fuzziness between car and parce que in production was confirmed experimentally, and 
the distinct status of puisque was convincingly connected to the concept of echo.

42        The third and last study in this literature review where experiments strive to 
confirm corpus-based findings is that by Mak et al. (2013) on the impact of the 
semantics of the connective on referent change vs. referent continuity. The authors 
focus on the Russian conjunctions i (“and”), which favors referential continuity, 
and a (“and/but”), which favors discontinuity. They want to test whether the 
connectives by themselves can inform the listener as to how the discourse will unfold 
in terms of the next reference. To do so, they first run a crosslinguistic corpus study 
comparing the Russian connectives with their Dutch equivalents en (“and”) and 
maar (“but”), for which there is no referential preference. The data show that both 
Russian i and Dutch en tend to occur in contexts of referential continuity, more 
than a and maar: against their expectations, the theoretical semantic differences 
between languages were not reflected in the distribution patterns.

43        Mak et al. (2013) therefore expect this similarity between languages to be 
reflected in processing time, as measured by an eye-tracking visual world para-
digm. Participants had to look at pictures representing animals, one of which was 
mentioned in the first clause. The results indicate that the proportion of looks 
towards a different referent was higher after Russian a than after Dutch maar, 
and that participants looked more at the other referent after Dutch en than after 
Russian i. These findings are consistent with the semantic account of the connectives 
(referential preference) and diverge from the corpus frequencies. Contrary to Asr 
and Demberg’s (2020) study reviewed above, corpus distribution was not a reliable 
predictor of processing, and the authors conclude that “frequency distributions alone 
do not provide a parser with sufficient cues about the probability of a reference 
maintenance or shift” and that “more attention should be given to factors beyond 
frequency of use” (Mak et al., 2013: 574).

44        The three studies reviewed in this section thus showed cases of full convergence, 
partial convergence and no convergence between corpus-based and experimental 
results, in situations where the experiment(s) were used in a second step to test 
hypotheses extracted from corpus data. The extent of convergence should not be 
taken as a scale of methodological rigor or validity, but rather illustrates the different 
scenarios that mixed-method discourse studies can face, and in particular point to 
the possible mismatch between production, attitudes and processing.
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3.3. Corpus-based studies to further explore experimental effects

45 In this final section, I will turn to two discourse studies that first report experimental 
findings followed by a corpus study that aims at further exploring the effects found in 
the first part. The order of presentation of the methods is thus reversed compared to 
the previous section. The first study by Evers-Vermeul and Sanders (2011) combines 
a production experiment on children with a corpus-based study on CHILDES (Child 
Language Data Exchange System), the multilingual database for child language 
data (MacWhinney, 2000). The study targets the age of acquisition of the different 
domains of use of causal connectives in Dutch. The authors first test whether 
four-year-olds produce epistemic relations, in an argumentative and directive task 
that maximizes the chance of producing this domain of use. They indeed found 
occurrences of epistemic uses of causal connectives, with an effect of genre (more 
frequent in argumentative than directive tasks). This first production experiment 
was complemented by a second one where they added a descriptive task in order 
to trigger uses in the content domain. In this data, they found epistemic relations 
in the speech of children as young as three years old, although in smaller amounts 
than the other two domains.

46        Since the experimental data do not give access to the order of acquisition 
between content, epistemic and speech-act relations, Evers-Vermeul and Sanders 
then conducted a longitudinal corpus study of children from the age of two. The 
authors found that some children produce content uses first, others speech-act 
first, so that it is impossible to conclude which of these two domains is acquired 
first (epistemic is never first). They conclude that content and speech-act relations 
have a lot in common and explain their early occurrence by the fact that they 
are both tied to the speaker “in the here and now” (Evers-Vermeul & Sanders, 
2011: 1659). Furthermore, Evers-Vermeul and Sanders express a particular interest 
for methodological issues and the difference between methods and suggest that 
“corpus-based data show us children’s earlier spontaneous use and enable us to track 
longitudinal developments; experiments enable us to control for context effects” 
(Evers-Vermeul & Sanders, 2011: 1660). Thus, although the production experiments 
reported in this study do not differ widely from regular corpus collection methods 
with children, their findings once again vouch for the triangulation of evidence to 
overcome the limitations of each method.

47        Moving away from production, Zufferey and Gygax (2016) present the combination 
of a self-paced reading task and a translation study. The two methods target the same 
object of study, namely perspective shift as a type of discourse discontinuity, but 
from two parallel vantage points: whether perspective shifts affect online processing 
and whether the explicitation bias is universal. To do this, the authors focus on the 
causal vs. confirmation uses of the French connective en effet (“indeed”): the former is 
classified as continuous in the sense that both segments of the relation share the same 
perspective, while the latter is discontinuous and introduces a shift of perspective (by 
confirming, the speaker adds credit to an external belief). Zufferey and Gygax thus 
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expect causal relations to be processed faster than confirmation relations, especially 
in implicit conditions (without en effet). They indeed observed a late interaction that 
supports this hypothesis (implicit perspective shifts are difficult to process).

48        In the second part of the paper, the authors test whether the difference between 
continuous and discontinuous relations is stable across languages, as it is based on 
universal cognitive biases. They run a study on the translations of en effet in English, 
German and Spanish, and expect to find fewer cases of implicitations (i.e., an explicit 
connective is removed from the translation in the target language, so the relation 
becomes implicit; this is a frequent phenomenon in translation) for the confirmation 
(discontinuous) uses. Their hypothesis was confirmed in English and German and, to a 
smaller extent, in Spanish, probably because of the direct translation equivalent in the 
former (en efecto) against no equivalent in English (the most frequent option is zero 
translation, i.e., implicit). Zufferey and Gygax conclude that “the explicit or implicit 
communication of discourse relations depends on cognitive principles that are coherent 
across languages” (Zufferey & Gygax, 2016: 548). As mentioned above, in this study, 
one method does not validate the other but the combination offers two relatively 
different elements of answer that support the same theoretical position, namely that 
perspective shift bears the same effects as other types of discourse continuity.

4. Conclusions and recommendations

49 In this structured review of mixed-method discourse studies, I first identified and 
discussed three main challenges that the combination of corpus-based and experi-
mental data faces, including some theoretical issues beyond the domain of discourse 
analysis. While methodological triangulation is quite frequent and highly beneficial 
for the researchers, it is not very frequent in the study of discourse relations and 
connectives, and I argue that this is because of the specific obstacles that emerge 
regarding interpretation control, the complex role of context and the fine-grained 
functional differences that are often observed in corpus data. In the second part, I 
reviewed several studies that overcame these obstacles and used corpus data either as 
a source of experimental stimuli, a source of hypotheses or in a more complementary 
manner for further explorations. While these studies show that mixed-method 
approaches do not always fully converge or are sometimes complex to set up, they 
also illustrate the scientific advances that can be reached that way, covering both 
production and comprehension, with a compromise between naturalness and control.

50        The discussion of challenges and the selective review together suggest a list of 
recommendations that I hope will help with the design of future mixed-method 
studies in linguistics and in discourse analysis in particular. The first one is that 
planning such a study requires an interdisciplinary team with different skills and 
resources (corpus extraction, annotation, experimental design, programming, statistical 
analysis): I would suggest at least one person who will act as the experimenter (and 
will thus be aware of the experimental conditions) and ideally two more for the 
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analysis (annotation) of the data, in order to avoid any bias from the conditions and 
to vouch for the reliability of the analysis (inter-annotator agreement). Secondly, 
experimental tasks should ideally involve some comprehension check in order to ensure 
that participants make the intended interpretation. This precaution is particularly 
necessary at the discourse level, since connectives and discourse markers are highly 
polyfunctional. This is especially true for any study involving the underspecified 
conjunction and and its equivalents in other languages (cf. Crible & Demberg, 
2020; Didirková et al., 2019). In addition to finding the right task, the study must 
also include the right variables, that is, those that can be operationalized for both 
the corpus analysis and the experimental design (cf. the difficulty of manipulating 
text genre in Crible & Demberg, 2020). Because corpus-based studies often identify 
a complex interplay of variables, it might be useful to “decompose” a single corpus 
study into several experiments in order to cover the full range of variables and their 
interaction. As for the stimuli, I have emphasized the importance of using strong 
contrasts between conditions and the attention to controling the role of context 
(although the use of naturalistic examples can also be an option for some designs).

51        In sum, the perfect mixed-method study uses the right task, the right design 
and the right stimuli. This can only be achieved if both methods are planned 
upfront, while keeping each other’s affordances in mind. Despite the indubitable 
constraints that this implies, I strongly believe that corpus and experimental data 
form a winning combination that must be encouraged. I strongly suspect that there 
are more studies than the few that I have reviewed here, and that some of them 
were never published (at least not in a single paper) because the results failed to 
converge (but see Mak et al., 2013). I hope to have illustrated that non-convergence 
is not necessarily a sign of poor study design and that there are good reasons for two 
datasets not to converge. Add to this the difficulty of finding suitable journals that 
are interested in mixed-method discourse studies, and only then will we grasp the 
full situation that perhaps sets discourse analysis apart from other fields of linguistics 
(cf. Gilquin & Gries, 2009) when it comes to the combination of corpus-based and 
experimental methods. If the papers in the present journal issue are of any indication, 
there is certainly a momentum for more research in this direction.
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