
Measuring the polyfunctionality of discourse 
markers experimentally: eye-tracking and 
visual attention as cognitive-processing 

indicators. Peninsular Spanish o sea

Shima Salameh Jiménez1

Abstract: Discourse markers (DMs) are generally described as 
polyfunctional. There are different approaches to polyfunctionality 
(homonymy, monosemy, polysemy), which have been widely explored 
theoretically; however, there are not many experimental approaches 
showing how polyfunctionality works (i.e., how it is assimilated by 
speakers or readers when it emerges in various real communicative 
contexts). This paper presents results on experimental polyfunctionality 
in DMs through eye-tracking methods applied to the Spanish marker 
o sea ‘I mean’. The main question addressed is how polyfunctionality 
is understood in terms of ocular behavior: specifically, if processing 
results reveal a monosemic or a polysemic pattern for this marker.
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pragmatics, eye-tracker, Peninsular Spanish. 

1. Introduction2

Discourse markers (henceforth, DMs) are a well-established 
subject of study in theoretical linguistics (Halliday & Hasan 1974; 
Bazzanella 1986; Schiffrin 1987; Blakemore 1993; Fraser 1999; 
Fischer 2006; Pons Bordería 1998; Martín Zorraquino & Portolés 1999; 
Briz, Pons & Portolés 2008; Loureda and Acín 2010, among others). 
According to Hansen (2006: 25), DMs are devices providing instructions 
to speakers and hearers on how contents should be assimilated. 
They show a polyfunctional behavior; i.e., they are related to different 
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interpretations or meanings depending on the semantic-pragmatic 
context (Schiffrin 2015: 62). There are three theoretical approaches to 
DM polyfunctionality: homonymy, monosemy and polysemy (Jucker 
1993, Fretheim 2000, Travis 2006); nevertheless, polyfunctionality 
has been experimentally investigated to a lesser extent – contrary to 
experimental studies on lexical polyfunctionality (López-Cortés 2021).

This paper presents results on DM polyfunctionality through 
eye-tracking reading experiments. In particular, the analysis focuses 
on reformulation markers, defined as guides reflecting the ways 
discourses are construed and obstacles are solved (Gülich & Kotschi 
1995). Reformulation markers tend to express different functions 
(Gülich & Kotschi 1983, Rossari 1994, Del Saz 2003, Murillo 2007, 
Garcés 2008): this is why their study can lead to new experimental 
insights into defining procedural polyfunctionality3. The reformulation 
marker addressed is Peninsular Spanish (henceforth, PS) o sea4: the 
experimental analysis of this marker fits our research goals given 
the different meanings it covers (formulation, conclusion, correction, 
mitigation, hedging) (Cortés Rodríguez 1991, Briz 2001, Santos 2003). 
The results will reveal how the polyfunctionality of this DM can be 
measured in terms of eye-movement patterns: specifically, through 
reading processing times and ocular movements.

2. Theoretical framework

2.1. Basic features of DMs

DMs have been extensively addressed in the literature (Fraser 
1988, 2009; Brinton 1996; Schwenter 1996; Aijmer 2002; Haselow 
2011; Cuenca 2006; Tanghe 2016; Crible 2018, etc.). They can 
be defined as non-propositional, metadiscursive linguistic items 
orienting speakers in retrieving inferences (Schourup 1999: 228) 
without affecting “the truth-conditional meaning of the utterance” 
(Lewis 2006: 44). Particularly, DMs facilitate the establishment of 
cohesion and coherence relationships so as to relate different parts 
of texts and integrating information (Van Dijk and Kintsch 1983: 91); 
in social interaction, they highlight how conversations are structured, 

3 In line with other works, such as Sanders & Spooren (2015), Zufferey & Gygax (2017), 
Recio et al. (2018), or Wetzel, Crible & Zufferey (2022), among others. These analyses 
deal namely with cause-consequence DMs; our paper will focus on polyfunctionality in 
reformulation markers.
4 Sp. o sea can be glossed as “or to be SUBJ.PRES”, which will be useful in understanding 
the analysis presented. Some translations to English are “I mean” and “That is”: “I 
mean” is more related to non-paraphrastic reformulation and correction; “That is” is 
more accurate in paraphrastic contexts. As suggested by Del Saz (2003), there is no a 
perfect equivalence between Spanish and English reformulation markers concerning 
their translation.
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modalized and developed (Pons 2006: 86-87; Briz & Hidalgo 1998: 
123). Some basic features described in the literature are listed next:

a) DMs show prosodic distinguishing features; i.e., different 
functions of DMs are directly related to their pitch, tone, F0 or 
intonation (Komar 2007: 48; Estellés 2017: 242).

b) DMs are a functional category composed by linguistic devices 
from other categories (verbs, nouns, adjectives, conjunctions, 
prepositions, etc.) (Briz 1993: 40-44; López Serena & Borreguero 
2010: 436).

c) DMs can work at different levels of discourse (Schiffrin 2006: 
4-5): utterances/sentences (Fraser 1999; Hansen 1998), 
units of talk (Schiffrin 1987), discourse units (Jucker 1993), 
discourse segments (Redeker 1990), speech acts or prosodic 
cues (Erikson 1979), to name but a few.

d) DMs show a variable scope: coherence-based DMs introduce 
relationships between the basic message and the foregoing 
discourse (Fraser 1990: 389); discourse-based DMs reveal a 
broader scope encompassing textual, modal and interpersonal 
functions (Salameh, Estellés & Pons 2018).

e) DMs can vary their position in discourse: they can be typically 
placed in the utterance-initial position, but also internally or in 
the utterance-final position (Briz & Estellés 2010).

f) DMs can be combined: there are different approaches to DM 
combinations (Vicher & Sankoff 1989; Lohmann & Koops 2016). 
Some researchers (Pons 2018) distinguish between adjacency 
(DMs which are only placed together) and combination (DMs 
are together and work functionally as the same item).  

g) The use of DMs is optional: given their non-propositional 
meaning, DMs can be removed from the discourse without 
changing the global grammatical meaning of the host sentence 
(Murillo 2010). 

Beyond the basic features presented in (a) to (g), researchers 
show little consensus on a systematic set of definitions, classifications 
or labels5 for DMs (Fischer 2006). Nevertheless, there is a feature 
commonly shared by all works: DMs are polyfunctional, they show 
different meanings related to various communicative functions 
(Traugott 1995: 1; Bazzanella et al. 2007: 10), such as formulation, 
digression, mitigation, evidentiality, approximation, argumentation 
or reformulation, among others (Martín Zorraquino & Portolés 1999). 

5 Other labels in addition to DM include “pragmatic marker” (Fraser 1999), “discourse 
particle” (Schourup 1985; Fischer 2006; Briz, Pons & Portolés 2008), “operator” (Brinton 
2008), “connective” (Roulet 1987; Portolés 1993), “modal particle” (Diewald 2006) and 
“discourse relational device” (Crible 2018). 
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Different theoretical frameworks approach DM polyfunctionality in 
order to provide a concrete explanation on how their functions are 
developed and interrelated (Hummel 2012).

2.2. Polyfunctionality of DMs

According to Pons (2006), polyfunctionality can be read at two 
levels: a type-level in which “DMs are polyfunctional if they convey 
different meanings” (e.g., but expresses contrast and disagreement); 
second, a token-level where DMs display different functions at 
different levels of discourse (e.g., in a given context, a token of English 
but can express contrast at the sentence level and, at the same time, 
disagreement at the interactional level) (Pons 2006: 79).

There are three general approaches to polyfunctionality (or 
multifunctionality) in DMs literature: homonymy (Jucker 1993), 
monosemy (Fretheim 2000) and polysemy (Travis 2006) (see Hansen 
1998, 2006, and 2008 for a fully review)6. First, homonymy addresses 
polyfunctionality as the result of readings/meanings which can 
be identified, listed and distinguished through different entries 
(Jucker 1993: 437). These readings are sometimes related to their 
usage conditions. In such cases, no relationship between readings 
is assumed (Fischer 2006: 13). From a critical perspective, Hansen 
(2006: 24) states that homonymy is an unsatisfying explanation of 
polyfunctionality because “it seems particularly prone to conflate the 
coded meaning of a given marker with the situated interpretations of 
the utterances in which that marker appears”7.

Monosemy defines DMs as items covering a complete 
procedural meaning (called “core meaning”; Sweetster 1990) based on 
a basic instruction (e.g., argumentative, formulative, etc.). This basic 
instruction is contextually enriched: as a result, many specific uses 
in the discourse can be developed (Portolés 2001) and semantics has 
very little work to do (Hansen 1998: 240). These uses, however, are 
secondary and related to a main general instruction (Pons 2004: 54), 
which means that the DM does not code them as part of the core 
meaning. The biggest challenge in adopting a monosemic approach 
is to determine a core meaning “not so broad as to be meaningless” 
(Fraser 2009: 307).

Last, polysemy (Crible & Zufferey 2015; Fedriani & Molinelli 
2019) involves that one single expression has more than one semantic 

6 Hummel (2012), however, points out that “semantic relationships cannot be as simple 
as the triple distinction homonymy, monosemy and polysemy”: it is hard to establish 
a clear distinction between two meanings such as, for example, “confirmation” or 
confirmation leading to discourse continuation in Sp. bueno” (Hummel 2012: 56).
7 Additionally, DM polyfunctionality as homonymy cannot be strongly supported if 
diachronic data are considered (Hansen, 2006: 24-25); that is, the meanings developed 
by DMs tend to be semantically related at some point of the evolution.
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meaning related in a motivated or even predictable way (Fraser 2009: 
307) and that, consequently, the polyfunctionality of DMs is not merely 
a matter of pragmatics (Lewis 2006: 52). Polysemic-based accounts 
note that other approaches could wrongly label DM senses/meanings 
as “side effects” or implicatures of the interaction between particles 
and the contexts where they are employed (Hansen 1998: 242); in 
other words, semantic meanings which are historically developed are 
defined as a contextual interpretation. 

All three approaches are thus determined by the semantic-
pragmatic perspective adopted by researchers, especially in corpus-
based approaches addressing DMs in real communicative situations 
(conversations, texts, etc.). Experimental approaches to DM 
polyfunctionality shed some light on which defining proposal is the most 
accurate (i.e., DMs tend to show the same processing values in different 
contexts – monosemy, or, contrarily, they show differences – polysemy).

2.3. DMs, polyfunctionality and experimental approaches

Experimental studies on DMs have contributed to better define 
their features. Particularly, some studies address DM polyfunctionality 
directly or indirectly (van Bergen van Gijn, Hogeweg & Lestrade 
2011; Corley 2010; Canestrelli, Mak & Sanders 2013; Zufferey, Mak, 
Degand & Sanders 2015; Gerwien & Rudka 2018; Rasemberg et al. 
2020; Asr & Demberg 2020; Wetsel et al. 2022b, to name but a few), 
through different experimental techniques (e.g., EEG, eye-tracker, 
self-paced reading, judgement tasks, etc.). Results lead to some basic 
experimental principles about DMs polyfunctionality: 

a) Polyfunctionality could lead to harder online processing 
(Rasemberg et al. 2020: 12) in native speakers or foreign 
language learners (Zufferey & Gygax 2017), especially when 
DMs are clearly ambiguous or underspecified (Crible & 
Pickering 2020).

b) There are use preferences for polyfunctional DMs which show 
a correlate with experimental patterns (see Asr & Demberg 
2020: 395 for but and although).

c) Polyfunctionality of DMs can be disambiguated, especially in 
coherence relationships, even incoherencies can be detected 
independently of the frequency or polyfunctionality (Wetsel et 
al. 2022b; concessive or however or causal aussi ‘therefore’). 
Then, this type of experiments can be replicated in other 
languages.

Experimental work on DMs in Spanish shed light on different 
study-cases by analyzing them with eye-tracking methods: see por tanto 
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(Recio Fernández 2020), por ello (Cuello Ramón 2022), sin embargo 
(Nadal 2019), a pesar de ello (Guillén Jiménez in preparation). However, 
these analyses are focused on a main meaning or instruction, contrary 
to reformulation markers (see Schröck 2018 for a first approach on es 
decir). Other categories, such modal adverbs or focal particles have 
also been experimentally addressed (incluso in Cruz Rubio 2020; hasta 
in Torres Santos 2020; además in Thome 2018), showing polysemic 
patterns; nevertheless, these linguistic items are not considered 
DMs (see Martín Zorraquino & Portolés 1999 and Fischer 2006 for a 
delimitation of DM as a category). Therefore, results from this paper 
will provide researchers with new experimental data to define DMs 
polyfunctionality in Spanish.

2.4. A case study: PS o sea as a polyfunctional DM

As said before, the DM addressed in this paper is PS o sea, 
which is frequently employed in conversational (Santos Río 2003: 
379) and written contexts (Briz 2002), as shown by previous studies 
(Cuenca & Bach 2007; Briz, Pons and Portolés 2008; Fuentes 2009). 
Some basic features are summarized next: 

a) PS o sea is part of the reformulation markers paradigm (RMP) 
in Spanish: o sea, esto es, a saber and en otras palabras. 
These DMs are similar to other reformulation markers in 
other languages (e.g., that is, I mean in English, c’est-à-dire in 
French, cioè in Italian, ou seja in Portuguese, és a dir, o sigui 
in Catalan, etc.).

b) PS o sea comes from two different word categories: the 
conjunction o ‘or’ and the present subjunctive verb sea ‘to be’. 
Their combination derives from a grammaticalization procedure 
by which the original disjunctive meaning changes towards an 
inclusive meaning (Pons 2016). As a DM, the structure of the 
PS o sea is invariable (e.g., o seas, o sean, etc.).

c) PS o sea occupies initial, medial or final positions. In final 
position, this DM expresses modal values, especially in spoken 
discourse. Final positions in texts reflect stylistic uses (Garcés 
2008).

d) Last, PS o sea links different linguistic contents: from words to 
sentences in monological discourses (independent, subordinated, 
coordinated) and interventions produced by other speakers in 
dialogical discourses (Schwenter 1996, Estellés 2017). 

This DM is very polyfunctional: i.e., it expresses different 
meanings depending on the context (Casado 1991, Galán 1995, 
Briz 2001, Murillo 2007; see also Félix-Brasdefer 2006 for Mexican 
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Spanish): paraphrase8, reformulation, conclusion, correction, 
mitigation, hedging and formulation. Examples (1) to (7) show such 
meanings9:

(1) Ella confía en sus amigos; o sea, en la gente que la ayuda cuando es 
necesario. 
‘She trusts her friends; i.e., the people who helps her when it is 
necessary.’

(2) Ella confía en sus amigos; o sea, esos sinvergüenzas que siempre se 
ríen de ella. 
‘She trusts her friends; I mean, those scoundrels who always laugh at 
her.’

(3) Está lloviendo, o sea, que no iremos a la playa. 
‘It’s raining; then, we’ll not go to the beach today.’

(4) Se gastó cuarenta euros esta semana; o sea, setenta si contamos esas 
botas nuevas… 
‘He spent 40€ this week; I mean, 70€ including those new boots…’

(5) Yo creo, o sea… no es una buena idea… 
‘I think… I mean… it’s not a good idea…’

(6) ¡Y dijo que no! O sea… 
‘And he said no! I mean…’

(7) No estoy enfadada con Marcos, o sea, eh, él dijo, no sé, dijo que estaba 
preocupado, o sea, estaba sufriendo y yo sé que no es cosa mía, pero, 
o sea, es mi amigo, ¿sabes? 
‘I’m not against Mark, I mean, uhm, he said, I don’t know, he said 
he was worried, I mean, he was suffering and I know this is not my 
business but, o sea, he is my friend, you know?’

Last, this polyfunctionality has been approached namely as 
polysemy and as monosemy: polysemic works describe PS o sea as 
the outcome of a historical evolution which can be tracked through 
diachronic corpora (Pons 2016); monosemic works suggest that this 
DM shows a unique instruction, “change of discourse orientation”, 
which leads to conclusions, detachments, etc. (Martín Zorraquino 
& Portolés 1999). No homonymic approaches to PS o sea have been 
found: the DPDE (Diccionario de Partículas Discursivas del español) 
includes an entry subdivided into two entries; however, the first one is 
PS o sea que (related to conclusions and polyphony; Murillo 2016) and 
the second one is PS o sea without que (Briz 2008). 

8 Paraphrase has led to different labels in the literature: specification (Murillo 2007; 
Wetzel et al. 2022), clarification (Del Saz 2003), identification (Murat & Cartier-Bresson 
1987), etc. Other researchers tried to keep the distinction between paraphrastic markers 
and other DMs expressing reformulation (Rossari 1990). Further details are developed 
in Salameh (2021).
9 Examples (1) to (3) have been translated from Pons (2016).
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3. Eye-tracking methods: an overview

Experimental methods have become an important tool in 
linguistics to test theories which, in turn, generate new experimental 
hypotheses. Experimental pragmatics (see Cucio et al. 2022) provides 
descriptions and intuitions with empirical data supporting, refusing or 
questioning current pragmatic theories and proposing new models for 
interpreting pragmatic phenomena (Grisot & Moeschler 2014: 9): e.g., 
discourse connectives and non-truth conditionality (Larralde et al. 2022), 
quantifiers (Knowlton, Trueswell & Papafragou 2022), presuppositions 
(Gergel et al. 2022), language acquisition and second language learning 
(Godfroid 2019), or the role of context (Donahoo et al. 2022) are some 
research topics explored in current experimental works. 

Experimental pragmatics works with a big extent of techniques 
and tasks (Jucker et al. 2018; Gibbs & Colston 2020): high temporal 
resolution techniques, such as Event related potentials ERP 
(Spychalska et al., 2021), MEG or electroencephalography EEG (Canal 
et al. 2021), functional Magnetic Resonance Imaging (fMRI, Friederici & 
Gierhan 2013); response time measuring (Hauser & Schwarz 2016), 
Visual World Paradigm (Tanenhaus & Trueswell 2006), or eye-tracking, 
among others (see Loureda et al. 2021: 59-60 for an overview). All these 
techniques allow researchers to create a picture of different neuronal 
and cognitive processes through real-time (online techniques) and 
post-experiment data (offline techniques, such as questionnaires, 
grammar judgement tasks, etc.). 

Specifically, eye tracking methods allow to detect and record 
ocular movements produced after visualizing different stimuli (DMs, 
focus operators, adverbs, lexical devices, sentences or texts; Hyönä et 
al. 2003) in (semi)controlled experiments (Richardson, Dale & Spivey 
2004). Researchers adopt the so-called “eye-mind assumption” (Just & 
Carpenter 1980; Rayner 1978), by which there exists a relationship 
between eye movements and how the contents observed have been 
assimilated (e.g., long fixations are related to big cognitive efforts of 
relevant words; Loureda et al. 2021, or low frequency words can be 
harder to process; Zufferey & Gygax 2017. The eye-mind assumption 
can be tested through the type of eye movements produced (fixations, 
saccades, regressions) and their duration in different reading stages 
(first-pass, second-pass and total reading time). 

3.1. Eye-tracking measurements
 

3.1.1. Eye movements (type)

Ocular movements are produced thanks to different muscles. 
Eyes move horizontally (left and right) through six extraocular muscles 
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(four rectus muscles and two oblique muscles; Wright et al. 2006: 24) 
and vertically (up and down) with the help of four muscles (superior 
and inferior rectus, superior and inferior oblique; Standring et al. 
2008: 1195). Eye movements are involuntary and voluntary (Yarbus 
1967: 21-23). Involuntary movements are reflex actions unconsciously 
produced to maintain retinal vision and retrieve information. Voluntary 
movements are made to bring and maintain the observed content into 
the foveal region.

The three main voluntary movements10 usually employed in 
eye-tracking studies are “fixations”, “saccades” and “regressions” 
(McConkie & Rayner 1976, Myers 2009). Fixations are made when the 
eyes stop at a specific part of the text. They directly depend on the foveal 
region. Their duration spans an average about 200-300 msec. (Rayner 
1998: 373) and varies depending on the type of content read or other 
linguistic specific factors (words ending sentences; Just, Carpenter & 
Wolley 1982: 229; ambiguous words with two or more meanings; Cutler 
1983; low-frequency words; Inhoff 1984; Rayner 1977; long words vs 
shorter words; Rayner, Sereno & Raney 1996: 1189, etc.).

Saccades are produced between each fixation when eyes move 
faster along different parts of the text. Saccades are very quick and 
jerky movements from one target to another (Enderle 2010: 16). In 
texts, saccades average 7-9 characters in size (i.e., they jump from 
one character to another, 7-9 characters downstream). During 
saccades, “no-information from the text is obtained because the eyes 
are moving so fast (about 500º per second) across the visual stable 
stimulus that only blurs can be perceived”11 (Rayner 1998: 373). 
The number of saccades obtained during reading is related to the 
difficulty in processing contents: the more difficult the text, the longer 
the fixations, the shorter the saccades and the more regressions the 
subject will produce).

Regressions are backward movements to previously encountered 
sections of the text, which are similar to fixations (Rayner, Chace, 
Slattery & Ashby 2006: 243). They are produced “about the 10-15% of 
time” when contents seem to be non-clear and the eyes move back in 
the text to read again (Rayner & Castelhano 2008). Regressions12 are 

10 Other voluntary eye-movements are smooth pursuits (Lencer & Trillenberg 2008). 
Smooth pursuits are usually coordinated with saccades “when a moving target must be 
visually tracked”; depending on the range of the target motion, “the eyes are capable of 
matching the velocity of the moving target” (Duchowski 2007: 45).
11 There is, however, a high variability “within each of these measures between and 
within subjects: a given subject may fixate for less than 100 msec. to over 500 msec. 
within the same text passage and make saccades of as little as 1-character space or as 
much as 15 or more spaces” (Rayner & Sereno 1994: 58).
12 Regressions are not refixations: fixations produced again are refixations. Refixated 
words “refer specifically to a word that is fixated more than once prior to a saccade to 
another word; this excludes, e.g., a word that is refixated via a regression from a later 
point in the text” (Sereno 1992: 305).
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related to nearby contents rather than to contents earlier employed in 
the text: readers almost never regress to earlier lines; regressions, when 
they occur, are confined to the current line13. Regressions can also be 
motivated by the need to access a word all over again in case of an initial 
misunderstood meaning or an incorrect syntactic interpretation.

3.1.2. Eye movements (duration and reading-stage)

Depending on their duration and the reading-stage analyzed 
(i.e., time measurements), eye movements describe how long 
participants stay within a position (Holmqvist et al. 2011: 376). Eye-
tracking studies distinguish pure fixation measurements from pure 
dwell measures. For example, “first fixation duration” and “single 
fixation duration” refer only to the first (or the only) fixation a target 
receives during forward reading movements (Winke, Godfroid & Gass 
2013: 206); dwell times refer to the whole group of fixations and 
regressions in and out of specific zones of the text. 

Three different dwell times represent different cognitive processes 
in reading (Rayner 2009: 4): first-pass reading time, second-pass reading 
time, and total reading time. First-pass reading time (Henderson et al. 
1999: 2016) refers to all the fixations accumulated on a word or part of 
the text before leaving it and fixating other content ahead. It does not 
include any subsequent fixation on the region (Poynor & Morris 2003: 
6). This dwell measurement has been often assumed not only to reflect 
lexical access but also oculomotor processes and visual properties of 
the read content (Demberg & Keller 2008: 202).

Second-pass reading time (Sturt 2003: 548) sums up fixations 
that return to a text region after having been fixated at least once 
(Hyönä et al. 2003: 316). This measurement has also been referred to 
as rereading measurement (Rayner 1998: 376) since it comprises all 
regressions to previously read content. The reprocessing or verification 
behavior second-pass involves has been associated with pragmatic 
meanings (Baccino 2011: 859). 

Last, total reading time (Traxler & Pickering 1996: 460) 
encompasses the total number of milliseconds individuals attend to a 
particular scene (texts, in this case) and includes all the movements 
produced (Rayner 2009: 1463). The total reading time is sensitive to 
slower and longer cognitive processing, which can reflect the processing 
difficulty of reading sentences.

Researchers have related time measurements them to syntactic, 
semantic and pragmatic processing14: e.g., lexical recognition 

13 However, it is also argued that a minority of fixations are longer-range regressions to 
an earlier segment of the text (Booth & Weger 2013). 
14 Some studies, however, do not argue for a direct correlation between eye movements, 
mind processing and information retrieving (Anderson, Bothell & Douglass 2004). 
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processing (Baccino & Manunta 2005: 204) is usually attributed to 
first- pass reading time (during the first 100–150 ms; Sereno, Rayner, & 
Posner 1998); reanalysis is associated to second- pass reading time 
since the eyes regress directly to the earlier region, whose structural 
analysis must be revised (Meseguer, Carreiras, & Clifton 2002: 552)15. 

3.2. Experimental design

This paper follows experimental designing trends generally 
adopted by studies in psycholinguistics (Gries 2013, Seltman 2018). 
We aim to outline the experimental patterns behind PS o sea in different 
contexts in terms of eye movements and duration; such patterns, in 
turn, will reflect the polyfunctionality of this DM. 

To do so, four micro-experiments were created: paraphrase 1, 
reformulation 2, conclusion 3, correction 4. These four functions are 
expressed by PS o sea (see 2.4.). The conversational values of o sea 
(i.e., mitigation, hedging or formulation; see also 2.4.) have not been 
considered since they should be addressed through other techniques 
combining oral and written stimuli (e.g., EEG, Visual World Paradigm, 
Time-response, etc.); otherwise, the data output would be biased. The 
four micro-experiments made it possible to obtain four cognitive patterns 
explaining how such functions work and how readers assimilate them. 

3.2.1. Participants

160 participants aged between 18 and 40 years were recruited 
for the experiment (see 3.2.2. for the Latin Square design and 
participants the age average of participants was around 24 years16. 
They were undergraduate and Master’s students from the University 
of Valencia (Faculty of Philology; Spain) and their mother tongue 
was Spanish. The participants were remunerated with a ticket to 
be employed at the Café. Bilingual or multilingual participants were 
excluded from the experiment. All participants consented to the use of 
the results obtained for research purposes.

3.2.2. Materials

8 experimental items (sentences) in Peninsular Spanish were 
created for this experiment. These 8 critical sentences were distributed 

15 Given that the total reading time includes subsequent regressive fixations, it is not a 
diagnostic of the initial processing time. Such works, not as common as eye-mind studies, 
state that “the use of eye movements depends on one critical assumption, however, and 
that although participants need to look at the words to encode them to initiate retrieval, it 
is possible that the gaze durations are unrelated to retrieval” (Starr & Rayner 2001: 158).
16 Concerning gender, more females participated in the experiment (around 70%), given that 
there are more females than males at the Faculty of Philology at the University of Valencia. 
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into four main functions: paraphrase, reformulation, conclusion and 
correction. Each experimental item had the same structure: two 
subjects, a verb, a first formulation, a new formulation and the DM; 
a post-phrase was also added so as to allow wrap-up effects and spill 
over (Remington et al. 2018). 

Two versions for each function were constructed: the first 
containing the DM o sea (4 sentences), the second without the DM (i.e., 
with an implicit paraphrase, reformulation, conclusion or correction) 
(4 sentences). These 8 experimental items were duplicated through a 
different topic (theme 1 and theme 2; 8x2=16, given that the “presence” 
and “absence” of the DM is the basic condition of the experiments). As 
a result, the participants did not read the same sentence with/without 
DM, which prevented them from detecting the linguistic item studied. 
The data are valid since themes 1 and 2 employ the same structure (two 
subjects, two similar formulations, similar contexts, etc.). Table 1 shows 
examples of sentences with and without SP o sea from themes 1 and 2:

Paraphrase

Estefanía y Miguel quieren una 
rosa rugosa; o sea, japonesa. Los 
dos viajan a Tokio el próximo 
mes para conseguirla.
‘Estefanía and Miguel want a 
rough rose; i.e., a Japanese one. 
Next month they will travel to 
Tokio so as to buy it.’

Lorenzo y Alejandro reparan 
sumideros; desagües. Están 
acostumbrados a soportar malos 
olores.
‘Lorenzo and Alejandro fix sinks; 
i.e., drainers. They’re used to 
bad smells.’

Reformulation

Emilio y Javier están enfermos; 
o sea, indispuestos. No es tan 
grave como parece.
‘Emilio and Javier feel sick; I 
mean, they feel indisposed. This 
is not as serious as it seems.’

Sonia y Mónica están 
angustiadas; nerviosas. Pronto 
sabrán la nota de sus exámenes.
‘Sonia and Mónica are worried; 
I mean, nervous. They will get 
their exam results soon.’

Conclusion

Marina y Jaime comieron unas 
pizzas y vieron una serie; o sea, 
practicaron poco su exposición. 
Ahora están nerviosos.
‘Marina and Jaime ate some 
pizzas and watched a TV show; 
that is, they didn’t prepare for 
their presentation. Now, they are 
nervous.’

Antonio y Juan tomaron unas 
cervezas y vieron una película; 
estudiaron poco para el examen. 
Ahora están nerviosos.
‘Antonio and Juan drank some 
beers and watched a film; that is, 
they did not study for the exam. 
Now, they are very nervous.’

Correction

Adrián y Elena cenaron en un res-
taurante italiano; o sea, mexicano. 
La comida estaba picante.
‘Adrián and Elena dinned in an 
Italian restaurant; I mean, a Mexi-
can restaurant. Their food was 
very spicy.’

Mar y Rafael añaden vino tinto; 
blanco. De este modo, la salsa 
queda más sabrosa.
‘Mar and Rafael add red wine; 
I mean, white wine. This is the 
best way to make a delicious 
sauce.’

Table 1: Experimental items employed to analyze o sea. Examples are 
extracted from themes 1 and 2.
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Again, in order to avoid the elicitation of biased data from 
the participants, a set of lists based on a Latin Square Design was 
created (based on the 2x8=16 pattern mentioned above). As a result, 
a total of 40 participants (instead of 20) read each experiment. 
This number of participants is adequate because it exceeds the 
minimum number of subjects required to cover the so-called 
Central Limit Theorem (CLT) by which an abnormal population can 
be experimentally and statistically accepted if it contains a large 
sample composed of thirty or more subjects. This guarantees a 
normal distribution for the data (Rustom 2012: 131). As Table 2 
shows, all experiments fit the CLT: 

Function addressed T.1. T.2. Total 
participants

Paraphrase (Exp.1) 20 20 40
Reformulation (Exp.2) 20 20 40
Conclusion (Exp.3) 20 20 40
Correction (Exp.4) 20 20 40

Table 2: Participants’ distribution based on the Latin Square design. T1 and 
T2 (theme 1 and theme 2) correspond to each replication of the experiment 

(two conditions, two replications).

Filler sentences were also created (in a 2:1 proportion) so as 
to hide de object of study addressed. Additionally, contexts were also 
designed for each micro-experiment with o sea. Last, a set of contexts 
was also created: contexts lead to a better comprehension of functions 
and enclose their interpretation. An example of context is presented 
next17:

Estefanía y Miguel son profesores de la Universidad. Son especialistas 
en flora. En clase han estudiado flores autóctonas y ahora quieren 
estudiar flores exóticas (paraphrase context 1). 
‘Estefanía and Miguel are University Professors. They are plant 
specialists. They focused on local flowers in class, but right now they 
want to change to exotic plants.’

Last, the 8 experimental items were subdivided into different 
areas of interest (AOIs) related to the three reading times and the 
type of ocular movements produced. The next table summarizes this 
information, which will be considered in the results:

17 See all the 8 contexts designed in Salameh (2019).
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Reading times values Eye-movements Areas of Interest (AOI)
Total reading time (TRT)
First-pass reading time 
(FPRT)
Second-pass reading t. 
(SPRT)

FC (fixation global 
count)
PF (progressive 
fixations)
RF (regressive fixations)
R into an AOI
R out of an AOI

Ä (the whole sentence)
Ä-K (the whole sentence 
– DM)
K (the DM, PS o sea)
M1 (first formulation)
M2 (second formulation)

Table 3: AOIs, reading times and eye-movements produced. This information 
is needed for the qualitative and quantitative analyses.

3.2.3. Procedure

The four micro-experiments were conducted using the 
SMI Experiment CenterTM software (version 3.0.). This software is 
a powerful platform to record and analyze eye-tracking data. It is 
complemented by SMI iView X for gaze-tracking data acquisition 
and SMI BeGaze for gaze-tracking data analysis. Calibration and 
validation on demand are also possible, and it has a randomization 
function to present groups of stimuli in a nondetermined order 
during the experiment. The participants accepted and fulfilled the 
consent form, which included some personal questions about their 
age, gender, mother tongue and professional career. After clarifying 
doubts, the experiments were run (calibration, reading instructions, 
experiment). Participants spent approximately 25 minutes in doing 
the experiment.

3.3. Statistics

On the one hand, the eye-movements data were statistically 
assessed with decision regression trees (Rokach & Maimon 2014). 
In our paper, the decision trees illustrate the relationship between 
the reading times obtained (FPRT, SPRT, TRT), the eye movements 
(fixations, saccades, regressions) and the function analyzed in each 
micro-experiment (paraphrase, reformulation, conclusion, correction). 
A total of 8 decision trees were drawn: 4 with PS o sea and 4 without 
the marker. This technique contributes to determining why any of the 
functions expressed by PS o sea shows a specific pattern. In particular, 
decision trees detect which types of movement reflect the way in which 
the read information is assimilated and, more importantly, whether 
such eye movements are more relevant during FPRT or SPRT. To do 
so, all the raw values obtained (reading times, eye-movements and 
AOIs) are introduced into the tree (see 3.2.2. for further details). 
Furthermore, the results from the trees reinforce the reading 
duration analysis. Decision regression trees were modelled with R 
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(R package “party”), and their data reliability was determined by 
p-values (p = < 0.05).

On the other hand, experimental data related to reading times 
(duration) was statistically treated through Generalized Additive 
Mixed-Models (GAMM) in R (R Core Team, 2018; package ‘mgcv’, 
function ‘gam’). The dependent variables were eye-movements and 
reading stages, independent variables were the functions expressed 
by PS o sea (paraphrase, reformulation, conclusion and correction) 
and the condition was DM presence/absence. The participants and 
items were included as random effects. A set of AOIs were established 
as fixed effects: Ä (complete sentence), Ä-K (complete sentence minus 
the DM), M1 (segment 1), M2 (segment 2), K (PS o sea). The following 
cases were considered outliers: any first skip of an AOI, fast readers 
(<80 ms. in an AOI) and slow readers (>800 ms. in an AOI). These 
outliers refer only to a specific AOI of a critical item (i.e., reading times 
from a participant are not deleted due to one or two outliers). In our 
results, outliers were detected in 12 participants; an overall of 13 (i.e., 
4.1%) of 320 observations were excluded. No negative reading times 
were found (see Appendix 118).

Comparisons between conditions are allowed with mixed 
models. For interpreting the results and their relevance, effect sizes 
(or “magnitudes”) are included19: the bigger the effect size is, the more 
reliable the results addressed are (Cohen 1988). The following effects 
were established by the DPKog Research Group (Loureda et al. 2021). 
Medium, large and very large effects show a reliable influence of the 
conditions addressed in the analysis. The values addressed in 4.1.2. 
and 4.2.2. are means resulting from “Intercept” and “Predicted values” 
(see Appendix 220):

Percentage range Magnitude of effects
>20% Very large effects
10-19,99% Large effects
5-9,99% Medium effects
4-4,99% Small effects
<3,99% Trivial effects

Table 4: Percentage ranges employed in interpreting the magnitude of effects 
in eye-tracking results

18 Check Appendix 1 in https://drive.google.com/file/d/1HXhKZyYZV749kjFuq-
C2e1cxWAwSTwmg/view?usp=sharing 
19 For further details on the current polemic on how strong statistical validations with 
classical (p values) and new approaches (without p-values) are, see Milliken (1992).
20 Check Appendix 2 in https://drive.google.com/file/d/1HXhKZyYZV749kjFuq-
C2e1cxWAwSTwmg/view?usp=sharing
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3.4. Hypotheses

As seen in 2.4., PS o sea expresses paraphrase, reformulation, 
conclusion and correction values. These functions are based on some 
features which must be considered in formulating experimental 
hypotheses. In order not to exceed the word limit of this paper, only 
paraphrase and correction values will be addressed in detail (4.1. 
and 4.2.). Then, the following features focus only on paraphrase and 
correction. We think that these results show the polyfunctionality 
behind PS o sea, which fits our research goals. The results on the 
reformulation and conclusion values can be checked in other 
publications (Salameh 2019a, 2019b; Salameh 2021).

Paraphrase (Gülich & Kotschi 1995) is the process where “a 
first utterance is restated via a second, equivalent formulation” (Pons & 
Lópes Macário 2013: 107). Paraphrase guarantees textual cohesion 
and facilitates the progression of discourses since nonclear meanings 
are better “explained” (Cuenca & Bach 2007: 150). Equivalence 
between formulations is thus established by introducing semantic 
and pragmatic similarities (Polanco 2016: 17). According to these 
features, there are some questions to answer about paraphrase 
related experimental results: does the new formulation (M2) retrieve 
further eye-movements or do participants come back frequently 
so as to interpret what is said in the first formulation (M1)? Does 
paraphrase involve bigger processing costs in establishing pragmatic 
interpretations during the SPRT, or first semantic assumptions during 
the FPRT are more relevant?

Correction (also called rectification, invalidation or repair; Crible 
2018) is defined as the way(s) in which speakers and hearers address 
recurrent problems in speaking, hearing and understanding. Correction 
shows a double nature: on the one hand, this function is related to 
negation, given that a first formulation is invalidated by introducing a new 
formulation (Gülich & Kotschi 1995). On the other, correction depends 
on communicative aims and the context, which lead the speaker to 
change his/her discourse abruptly to provide the correct information. As 
a result, a first content (related to implicatures, presuppositions or lexical 
networks) is replaced by a new one (Pons 2013: 160). According to this 
theory, should one expect to retrieve more eye-movements in correction 
sentences? Will participants be able to interpret a cancelation procedure? 
Is the SPRT in corrections the costlier one? 

According to the theoretical features behind paraphrase and 
correction, the following hypotheses were tested. These hypotheses 
combine theory with the eye-tracking measuring concepts: 

Hypothesis 1): Participants will process paraphrases without 
difficulties (measured through eye movements and reading 
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times), but, probably, FPRT will involve bigger efforts. Regarding 
the marker, PS o sea will show a specific processing paraphrase 
pattern.
Hypothesis 2): Participants will face further difficulties in 
processing correction, especially in contexts without a DM; SPRT 
is expected to encompass key processing values. The PS o sea 
will facilitate the whole processing. This DM shows a clearly 
distinguished correction pattern, with better results compared to 
other functions.
Hypothesis 3): The PS o sea show polyfunctionality patterns 
through different reading values obtained from different functions.

The confirmation of hypotheses 1 to 3 allows to experimentally 
show the polyfunctionality of PS o sea and, specifically, how these 
functions lead to concrete processing patterns. 

4. Results

4.1. Micro-experiment 1 (reformulation and the PS o sea)

4.1.1. Types of eye-movements

Concerning eye-movements, a paraphrase is expected to 
be rich in backward-forward movements, which would mean that 
equivalence requires unexpected efforts. Results from the decision 
regression trees confirm that PF and RF are more predictive than the 
other movement and temporal parameters considered, which provides 
us with a specific processing pattern. Apparently, PF are decisive in 
paraphrases expressed with PS o sea and RF are key in paraphrases 
without the marker: this is supported by a p < 0.001 value. 

Specifically, PF and RF are related to SPRT, placed at the second 
node of the tree: this relationship is also supported by a p= < 0.001 
value, which suggests that PF have a relevant role in processing 
paraphrases with SP o sea during this reading time (i.e., when 
pragmatic assumptions are established). This means that participants 
tend to go forward when pragmatic assumptions are established in 
paraphrases with the marker; as a result, a first experimental feature 
for the cognitive pattern of PS o sea is retrieved. FPRT is also relevant 
in paraphrases with the marker, as shown by the tree (p= <0.001). 
Contrarily, RF are key during the SPRT when SP o sea is not employed: 
the fact that fixations are regressive in sentences without the marker 
indicates that participants needed to go back, possibly to assimilate the 
contents previously observed due to the absence of a clear processing 
instruction. FPRT does not appear in this second decision tree.
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Fig. 1: Decision regression trees in paraphrases with PS o sea

Fig. 2: Decision regression trees in paraphrases without PS o sea

4.1.2. Reading times (duration)

Results on paraphrase (i.e., PF in SPRT in sentences with 
the DM and RF in SPRT without the marker) can be completed with 
reading times patterns (see Fig. 3). Some results are detailed21 next:

21 Other results of paraphrase without PS o sea can be explained (e.g., how much the 
M2 costs vs. the M1, how much the DM costs compared to the two formulations, etc.). 
However, we do not address them in this paper because our research goals focus on the 
polyfunctionality of the DM. See Salameh (2019) for further details. 
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a) A first result to be highlighted is that PS o sea retrieves big 
efforts to be assimilated (TRT=514,42 msec., FPRT=328,48 
msec., SPRT=181,27 msec.). The fact that a DM receives more 
attention from readers than the whole sentence (Ä) in terms 
of average values reflects the key role of o sea in establishing 
paraphrases. This idea is supported by some statistical 
effects: PS o sea vs Ä TRT=28,19% (very large effects); vs Ä 
FPRT=3,89% (trivial effects, this is the less reliable result); vs. 
Ä SPRT=116,18% (very large effects).

Fig. 3: Reading times processing pattern for paraphrases. The figure on the 
left is paraphrase expressed with PS o sea. The figure on the right shows a 

paraphrase expressed without PS o sea.

b) Big efforts on PS o sea, however, lead to a clear reduction of 
processing costs behind the new formulation M2. See Tables 5, 
6 and 7. As the results show, TRT, FPRT and SPRT reveal that 
M2 in sentences without PS o sea cost more to be assimilated, 
which is statistically supported by very large effects (68,70% for 
TRT, 47,35% for FPRT and 190,12% for SPRT). In other words, 
participants need time to process PS o sea but this extra-effort 
is useful for a less costly assimilation of the new formulation, 
which can be easily related to the previous formulation (see the 
eye-movements results above). This task becomes harder when 
the DM is not employed: participants must disambiguate, 
integrate and understand M1 and M2 as equivalent without a 
clear instruction of the relationship they share.
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TRT M1, first 
formulation

PS o sea M2, new 
formulation

With PS o sea 406,93 msec. 514,42 msec. 263,39 msec.
Without PS o sea 338,66 msec. 444,33 msec.
Effects 16,78% 68,70%

Table 5: Total reading time in paraphrases with and without PS o sea

FPRT M1, first 
formulation

PS o sea M2, new 
formulation

With PS o sea 280,28 msec. 328,48 msec. 233,62 msec.
Without PS o sea 181,08 msec. 344,25 msec.
Effects 35,39% 68,70%

Table 6: First-pass reading time in paraphrases with and without PS o sea

SPRT M1, first 
formulation

PS o sea M2, new 
formulation

With PS o sea 124,92 msec. 181,27 msec. 36,43 msec.
Without PS o sea 156,03 msec. 105,69 msec.
Effects 24,90% 190,12%

Table 7: Second-pass reading time in paraphrases with and without PS o sea

c) Last, it can be observed that the FPRT shows greater values 
than SPRT in paraphrases with and without PS o sea. This 
is true for all the AOIs (first formulation M1, new formulation 
M2 and PS o sea). These differences are supported by large 
and very large effects: M1 costs 280,28 msec. vs. 124,92 
msec. (55,43%, very large effects); 233,62 msec. vs. 36,43 
msec. (84,41%, large effects) in sentences with PS o sea. The 
same comparisons can be made in sentences without the 
marker: M1 costs 181,08 msec. vs. 156,03 msec. (13,83%, 
large effects); 344,25 msec. vs. 105,69 msec. (69,30%, very 
large effects). Linguistically, these results can be related to the 
establishment of an equivalence semantic relationship between 
(1) rosa rugosa and japonesa and (2) sumideros and desagües. 
The pragmatic interpretation of this relationship costs less, 
which reveals an easy reinterpretation validating linguistic 
assumptions previously established (Escandell 2005). M1 
tends to be costlier in both sentences.

In conclusion, paraphrase and paraphrastic values behind 
PS o sea are related to a nonlinear cognitive pattern after observing 
eye-movements and duration. Concerning eye-movements, PFs are 
highly related to this function, especially during the SPRT. Concerning 
duration, the paraphrase values behind PS o sea are related to high 



Measuring the polyfunctionality of discourse markers experimentally 163

processing costs (514,42 msec. for the TRT distributed into the FPRT 
and SPRT). The absence of the PS o sea increases the reading costs, 
especially concerning M2; such an increase is statistically supported 
by large and very large effects.

4.2. Micro-experiment 2 (correction and PS o sea)

4.2.1. Types of eye-movements

Correction leads to different results compared to paraphrase: 
both decision regression trees (see Figs. 4 and 5) present Second 
pass reading time (SPRT) as the most determinant parameter in the 
experiment. 

Fig. 4: Decision regression trees in corrections with PS o sea
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Fig. 5: Decision regression trees in corrections without PS o sea

This suggests that this reading stage will be relevant for 
participants in understanding this function with and without the PS o 
sea (p= < 0.001), and that this relevance is even more important than 
the type of eye-movement produced (this is a first difference from the 
paraphrase results). Both trees show differences: sentences with the 
marker are namely related to PF, which means that the participants 
are probably able to continue reading and assimilating when the DM 
is employed. However, sentences without the marker show a more 
complex tree: again, the SPRT is decisive, but further reading stages 
are related to PF and RF. The first return to AOI is detected by the 
tree, which suggests that the first rereading triggers high processing 
costs in assimilating corrections. Additionally, the tree predicts the 
importance of the FPRT, which is not as relevant as the SPRT, but its 
presence suggests that correction is neither easy in establishing first 
lexical assumptions (again, data are supported by low p-values (p= 
<0.001 to 0.006). This result is expected given the semantic-pragmatic 
basis of correction: a negation relationship produced so as to invalidate 
a previous formulation.

4.2.2. Reading times (duration)

However, decision regression tree results (i.e., a SPRT 
determined by PF when the PS o sea is introduced vs. a more complex 
function during SPRT and FPRT without the marker) need to be 
validated by reading times (see Fig. 6):
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Fig. 6: Reading times processing pattern for corrections. The figure on the 
left is correction expressed with PS o sea. The figure on the right shows a 

correction expressed without PS o sea.

Some of the main results retrieved are:

a) A big TRT is obtained, which involves a clear difference from 
the paraphrase results, especially on PS o sea (836,95 msec., 
the highest value obtained for the DM in the four micro-
experiments). Reading values are even greater in sentences 
without the DM for both TRT and SPRT: this, again, leads to the 
idea that the PS o sea is relevant in the contextual assimilation 
of correction. This is supported by very large effects (3760% 
and 514,88%), as shown by Table 8.

TRT correction M1, first 
formulation

PS o sea M2, new 
formulation

With PS o sea 241,3 msec. 453,88 msec. 227,20 msec.
Without PS o sea 150,58 msec. 1397 msec.
Effects 3760% 514,88%

Table 8: Total reading time in correction with and without Sp o sea

b) Lexical word recognition and construction of first communicative 
assumptions are regular processes in correction (i.e., during 
the FPRT), but invalidation triggers assimilation difficulties 
during the pragmatic interpretation (i.e., during the SPRT). 
As can be observed in Table 9, this is the biggest difference 
between correction and paraphrase. The FPRT reflects this 



Shima Salameh Jiménez166

idea: participants seem to assimilate the new formulation M2 
under both conditions; however, M2 without being preceded by 
the PS o sea is a bit costlier (265,94 msec. vs. 346,39 msec.; 
supported by very large effects of 30,25%).

FPRT correction M1, first 
formulation

PS o sea M2, new 
formulation

With PS o sea 259,76 msec. 378,49 msec. 265,94 msec.
Without PS o sea 312,13 msec. 346,39 msec.
Effects 20,16% 30,25%

Table 9: First-pass reading time in correction with and without Sp o sea

c) Finally, the SPRT confirms what the FPRT partially shows 
(see Table 10). This reading stage triggers several cognitive 
processing costs in sentences without the PS o sea. Sentences 
with the DM present a subtle reduction, which suggests an 
adequate assimilation of the contents read: M1 costs 241,3 
msec. and M2 costs 227,20 msec. (supported by 14,57% of 
large effects). The sentences without the PS o sea reflect an 
abrupt change: M1 loses its regularity to 150.58 (3760% of 
very large effects) and M2 increases its processing costs to 
1397 msec. (514,88% very large effects).

SPRT correction M1, first 
formulation

PS o sea M2, new 
formulation

With PS o sea 241,3 msec. 453,88 msec. 227,20 msec.
Without PS o sea 150,58 msec. 1397 msec.
Effects 3760% 514,88%

Table 10: Second-pass reading time in correction with and without Sp o sea

To sum up, according to the data, the assimilation of 
correction is resolved during the SPRT (as predicted by decision 
regression trees; 4.2.1.). The PS o sea correction values show a 
processing pattern which can be described as follows: the marker 
requires further efforts to be processed, but this effort contributes to 
understanding adequately both formulations; the new formulation 
(blanco, mexicano) costs even less than M1 (tinto, italiano). However, 
the absence of the DM complicates the invalidation of M1 through 
M2, especially during the SPRT, which clearly distinguishes 
correction from paraphrase.

In general, thus, correction is hard but balanced, showing 
similar FPRT and SPRT despite the semantic-pragmatic basis of this 
function.
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5. Discussion and future research

After commenting on the data, hypotheses 1 and 2 can be 
confirmed or rejected22. Hypothesis 1 stated that a paraphrase can be 
processed without difficulties: 

(i) Generally, the participants did not face many problems in 
processing the whole function, as shown by eye-movements 
patterns and reading duration results (which are supported 
by the statistical effects presented in 4.1.2.). The values 
obtained can be compared to other eye-tracking studies of 
DMs with similar results and stable reading times (see, for 
example, Schröck 2018, also in Loureda et al. 2021). 

(ii) Regarding the relevance of the FPRT (i.e., the FPRT involves 
greater efforts), the statistical results lead to a partial 
confirmation of hypothesis: according to the reading times, the 
FPRT presents higher reading values which suggest that the 
equivalence relationship behind the paraphrase is established 
during the first assumptions in reading (i.e., participants 
understand that rugosa and japonesa are employed as 
equivalent terms and that japonesa allows a better assimilation 
of the former sentence; they are not merely appositions or 
coordinated elements); this is why the SPRT leads to more 
reduced costs. According the decision regression trees, the 
FPRT is important (especially in sentences with the DM), but 
not the most determinant parameter affecting all the data (in 
sentences without the DM). 

(iii) Last, the paraphrase PS o sea can be distinguished from other 
values expressed by the same marker through the processing 
values (514,42 TRT, 328,48 FPRT, 181,27 SPRT). This last idea 
will be tested in a future paper comparing how participants 
process the same marker through different experimental tasks 
confirming such differences.

Hypothesis 2 proposed that the participants would face difficulties in 
processing correction, especially in contexts without the DM:

(i) Eye-movements patterns and reading duration results (both 
statistically supported by p-values and effects) show correction 
as a more complicated function compared to paraphrase. 

22 Hypotheses 1 and 2, thus, can be accepted since results have been obtained under 
specific and controlled experimental conditions which are also replicable in other 
studies; this said, these hypotheses can also be complemented through further 
experiments (e.g., time-response measurements, analyses of oral interaction, or Visual 
World Paradigm, among others), which will be carried out in future papers.
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Again, if these data are compared to results from other works, 
differences and less-stable values can be observed (especially 
when the PS o sea is not employed). 

(ii) SPRT is presented as a relevant reading stage, which is 
confirmed by decision regression trees and statistical effects. 
The DM clearly leads to a more stable M2 value, which means 
that the participants can understand better that mexicano 
and italiano are not merely antonyms: italiano involves a 
cancelation of the first term mexicano. The values obtained for 
the M2 are not influenced by wrap-up effects (Warren, White & 
Reichle 2009) or spillovers (Remington, Burt & Becker 2018)23, 
since sentences were designed with a post-phrase in order to 
prevent the participants from stopping for longer on the new 
formulation. 

(iii) The correction values for the PS o sea show a specific processing 
pattern based on high values (836,95 TRT, 378,49 FPRT, 
453,88 SPRT). Again, this last result will be tested in future 
papers through complementing experimental tasks. 

In order to complete the results presented in sections 4.1. 
and 4.2., all the reading values behind PS o sea can be directly 
compared. Table 11 includes values from paraphrase, correction 
and also reformulation and conclusion values (these latter values 
were retrieved from Salameh 2019, and not commented on in detail 
in this paper in order not to exceed the word limit). As explained 
before, these values are not the result of  individual processing, 
neither a mean obtained from raw data without excluding outliers, 
but the result of applying statistical mixed models to clean data (see 
Appendix 2).

PS o sea values TRT FPRT SPRT
Paraphrase 514,42 msec. 328,48 msec. 181,27 msec.
Reformulation 577 msec. 373,72 msec. 198,60 msec.
Conclusion 491,54 msec. 284,60 msec. 202,75 msec.
Correction 836,95 msec. 378,49 msec. 453,88 msec.

Table 11: Comparative results pn the Sp. discourse marker o sea in different 
contexts

23 An anonymous reviewer suggested that the PS o sea greater costs could be the result 
of a spillover effect triggered by the M1; the same could be true for the M2 greater 
costs in sentences without the PS o sea. We agree on the fact that spillover, like other 
contextual or reading factors, could affect the reading values. However, the word length 
and number of characters were also included as “random effects” in the mixed-models 
conducted for each experiment. Future papers will test, specifically, the possible 
influence of spillovers on reformulation eye-tracking studies.
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Different reading patterns were found:

(a) Paraphrase and reformulation are similar but not identical. 
This result is expected since these two functions have 
been traditionally described as subtypes of reformulation 
(paraphrastic and non-paraphrastic reformulation). 
Participants require some extra time to assimilate the 
reformulation meaning behind the marker in the three reading 
times, especially during the first-time when first lexical and 
structural assumptions are established. 

(b) Conclusion reveals very close reading values: TRT is smaller 
than in paraphrase and reformulation, in line with the 
theoretical status of conclusion as a more structural-semantic 
function which does not involve a discourse reorientation; this 
idea is supported by FPRT and SPRT, which are very similar 
throughout results. 

(c) Finally, correction involves the biggest processing costs for 
the three reading times, according to the theory about this 
function based on a cancelation of the previous formulation. 
Participants require extra time to completely assimilate the 
procedural instruction behind correction in o sea.

Despite the similarity of the data, some subtle differences 
can be found which at least could lead to a first distinction between 
the functions expressed by the PS o sea. In order to confirm if these 
differences are or not statistically supported, an ANOVA test crossing all 
the reading times was performed. The test provided us with significant 
results (p= <0.00741)24 showing that there are differences between the 
groups of data compared (and, thus, between the functions compared). 
Then, hypothesis 3 can be accepted. 

These data seem to be related to Pons’s (2013, 2017) idea of 
reformulation as a continuum, by which paraphrase, reformulation 
and correction share gradual differences; conclusion seems to show a 
different behavior compared to the other functions (closer to cause-
consequence DMs). The data, thus, lead to a first experimental pattern 
for the polyfunctionality of the PS o sea also observed through the 
global experimental results of the whole sentence (at least, for the 
paraphrase and correction values detailed in sections 4.1. and 4.2.). 

To conclude, the results of this paper could be seen as a point 
of departure for future experimental research on the polyfunctionality 
24 This test is applied so as to assess the mixed models obtained for each micro-
experiment. TRT represents Group 1 including paraphrase, reformulation, conclusion 
and correction values; FPRT represents Group 2 including paraphrase, reformulation, 
conclusion and correction values; SPRT represents Group 3 including paraphrase, 
reformulation, conclusion and correction values. No outliers are part of these data since 
they were deleted before their statistical processing with mixed-models. 
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of reformulation DMs in Peninsular Spanish by replicating the same 
experimental design to other DMs in the PS paradigm (esto es, a saber, 
en otras palabras, etc.) and also completing this technique with other 
experimental methods, such as time-response measurements and 
questionnaires.
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